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I further certify that the requirements of Ohia Administrative Code $490 1 :5-.1-03, 

paragraphs (F) to (I) will be met. 

$resident J! 
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SECTION I - FORECAST REPORT ~ ~ U ~ ~ M E ~ T ~  

A. SUMMARY OF THE LONG-TERM FORECAST RIEPORT 

Duke Energy Ohio provides electric service to approximately 690,000 customers in an area 

covering some 2,500 square miles in Southwestern Ohio. Duke Energy Ohio’s service territory 

includes the cities of Cincinnati and Middletown, Ohio. Duke Energy Kentucky provides 

electric service in the Northern Kentucky area contiguous to the Southwestern Ohio area served 

by Duke Energy Ohio, Duke Energy Kentucky serves approximately 136,000 electric customers 

in its 500 square mile service territory. Duke Energy Kentucky’s service territory includes the 

cities of Covington and Newport, Kentucky. Duke Energy Ohio and Duke Energy Kentucky 

operate within the regional economy as defined by the Cincinnati Primary Metropolitan 

Statistical Area (PMSA). Therefore, the Company coordinates and prepares the forecast for the 

entire region encompassing both utility service areas. This consolidated forecast is then 

allocated to each service area. Subsequently, this report covers the forecast for Duke Energy 

Ohio only. 

As of December 2010, the transmission system of Duke Energy Ohio consisted of 

approximately 403 circuit miles of 345 kV lines (including Ruke Energy Ohio’s share of jointly- 

owned transmission) and 724 circuit miles of 138 kV lines. Portions of the 345 kV transmission 

system are jointly owned with Columbus Southern Power Company andor the Dayton Power & 

Light Company. Duke Energy Ohio is interconnected with five other transmission providers 

(including Duke Energy Indiana). 

The electric energy and peak demand forecasts of the Duke Energy Ohio franchised service 

territory axe prepared each year as part of the planning process. 
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The general framework of the Electric Energy and Peak Load Forecast involves a national 

economic forecast, a service area economic forecast, and the electric load forecast. 

The national economic forecast provides information about the prospective growth of the 

national economy. This involves projections of national economic and demographic concepts 

such as population, employment, industrial production, inflation, wage rates, and income. The 

national economic forecast is obtained from Moody’s Analytics, a national economic consulting 

firm. 

Similarly, the history and forecast of key economic and demographic concepts for the service 

area economy is obtained from Moody’s Analytics. The service area economic forecast is used 

along with the energy and peak models to produce the electric load forecast. 

Energy sales projections are prepared for the residential, commercial, industrial, and other 

sectors. Those components plus electric system losses are aggregated to produce a forecast of net 

energy. 

Table 1-1 below, provides idormation on the Duke Energy Ohio System projected annual growth 

rates in energy for the major customer classes as well as net energy and peak demand before and 

after implementation of any new or incremental energy efficiency programs. The growth rates are 

consistent with the forecast presented in the FE-D forms in Section 3 and represent the full 

distribution forecast regardless of who supplies the energy. The forecast incorporates impacts 

associated with the Energy Independence and Security Act of 2007 (EISA). 
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TABLE 1-1 
Duke Energv Ohio Svstem 

ELECTRIC ENERGY AND PEAK LOAD 

FORECAST: ANNUAL GROWTH RATES 

2011 to 2021 

Before EE After EE 

Residential MWH 

Commercial MWH 

Industrial MWH 

Net Energy MWIJ 

Summer Peak MW 

Winter Peak MW 

0.8% -0.7% 

1.5% 0.3% 

1.6% 0.5% 

1.2% -0.1 % 

1 .O% 0.2% 

0.9% 0.3% 

Growth rates are computed as the compound annual rate of growth in total distribution 

loads for the years 20 1 1-202 1. 

The forecast of energy is graphically depicted on Figure 1-1, and the summer and winter 

peak forecasts are shown on Figure 1-2. 

Please note that the FE-T forms in Section I1 represent the load suppiied by the regulated 

utility. These forecasts of energy and peak demand provide the starting point for the 

development of the Integrated Resource Plan. As such, the first year of the forecast reflects 

energy and peak reduced for current switching levels, i.e. default load supplied by the regulated 

utility. The remaining years of the forecast reflect the assumption that all load returns to the 

regulated utility at the end of the current ESP in 20 1 1. This result follows from the assumption 
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that the Company sets an electric generation price at a new market-based ESP price. With the 

establishment of an ESP price at a market level, it is assumed that the cost savings that 

encourages customer switching would disappear. As a result, in this event, all switched 

customers are expected to return to &he regulated utility for generation service. 

Changes In Methodology 

The Company changed its approach regarding the development of its appliance stock 

variable ta rely more completely on information from Itron, Inc. for estimates of historical 

appliance efficiency. The Company uses the latest historical data available and relies on 

recent economic data and forecasts from Moody’s Analytics. 
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Figure 1.1 : Total Energy Farecast (Before Implementation of Energy Efficiency Programs) 

2s,aw.ooo 

2.iao0.000 

22,000.000 
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Duke Energy Ohio: Total Energy Farecast MWH 

__________. . - .... ._ . . 
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Figure 2.2: Peak Forecast (Before Iniplementation of Energy Efficiency Programs) 

Duke Energy Ohio: Peak Forecast 

The electric energy and peak demand forecasts of the Duke Energy Ohio service territory 

are prepared each year as part o f  the planning process by a staff that is shared with the other 

Duke Energy affiliated utilities, using the same methodology. Duke Energy Ohio does not 

perform joint load forecasts with non-affiliated utility companies, and the forecast is prepared 

independently of the forecasting efforts of non-affiliated utilities. 
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B. FORECAST SUMMARY & ASSUMPTIONS 

The forecast methodology is essentially the same as that presented in past Electric Long- 

Term Forecast Reports Plans filed with the Public Utilities Commission of Ohio 

(Commission). Energy is a key commodity linked to the overall level of economic activity. 

As residential, commercial, and industrial economic activity increases or decreases, the use of 

energy, or more specifically electricity, should increase or decrease, respectively. It is this 

linkage to economic activity that i s  important to the development of long-range energy 

forecasts. For that reason, forecasts of the national and local economies are key ingredients to 

energy forecasts. 

The general framework of the Electric Energy and Peak Load Forecast involves a 

national economic forecast, a service area economic forecast, and the electric load forecast. 

The national economic forecast provides information about the prospective growth of the 

national economy. This involves projections of national economic and demographic concepts 

such as population, employment, industrial production, inflation, wage rates, and income. 

The national economic forecast is obtained from Moody's Analytics, a nationally recognized 

vendor o f  economic forecasts. In conjunction with the forecast of the national economy, the 

Company also obtains a forecast of the service area economy from Moody's Analytics. 

The Duke Energy Ohio service area is located in southwestern Ohio adjacent to the 

service area of Duke Energy Kentucky. The economy of southwestern Ohio is contained 

within the Cincinnati Primary Metropolitan Statistical Area (PMSA) and is an integral part of 

the regional economy. The service area economic forecast is used along with the energy and 

peak models to produce the electric load forecast. 

7 



1. Service Area Economy 

There are several sectors to the service area economy: employment, income, inflation, 

production, and population. Forecasts of employment are provided by North American 

Industry Classification System (NAICCS) and aggregated to major sectors such as commercial 

and industrial. Income for the local economy is forecasted in several categories including 

wages, rents, proprietors' income, personal contributions for social insurance, and transfer 

payments. The forecasts of these items are summed to produce the forecast of income less 

personal contributions for social insurance. Inflation is measured by changes in the Consumer 

Price Index (CPL). Production is projected for each key NAfCS group by multiplying the 

forecast of productivity (production per employee) by the forecast of employment. Population 

projections are aggregated from forecasts by age-cohort. This information serves as input into 

the energy and peak load forecast models. 

2, Electric Energy Forecast 

The forecast methodology follows economic theory in that the use of energy is dependent 

upon key economic factors such as income, production, energy prices, and the weather. The 

projected energy requirements for Duke Energy Ohio's retail electric customers are determined 

through econometric analysis. Econometric models are a means of representing economic 

behavior through the use of statistical methods, such as regression analysis. 

The Duke Energy Ohio forecast of energy requirements is included within the overall 

forecast of energy requirements of the Greater Cincinnati and Northern Kentucky region. The 

Duke Energy Ohio sales forecast is developed by allocating percentages of the total regional 

forecast for each customer group. These groups include residential, commercial, industrial, 

governmental or other public authority (OPA), and street li&ting energy sectors. In addition, 
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forecasts are also prepared for three minor categories: interdepartmental use (Gas Department), 

Company use, and losses. In a similar fashion, the Duke Energy Ohio peak load forecast is 

developed by allocating a share from the regional total. Historical percentages and judgment are 

used to develop the allocations of sales and peak demands. 

With respect to energy-price relationships, the forecast methodology described below 

includes discussion on the incorporation of energy price variables in the model specification. 

The price variables are explicitly included in the forecast models to account for the effect that 

changes in real prices can have on the level of energy usage. The econometric models 

presented in the report provide estimates of price elasticity for specific customer groups. L,oad 

impacts from rising real prices are also examined relative to projected load impacts from 

energy efficiency programs to ascertain how much of the price elasticity impacts are already 

reflected through impacts from energy efficiency programs. 

The following sections provide the specifications of the econometric equations developed 

to forecast electricity sales for the franchised service territory. 

Residential Sector - There are two components to the residential sector energy forecast: the 

number of residential customers and kWh energy usage per customer. The forecast of total 

residential sales is developed by multiplying the forecasts of the two components. That is: 

(1) Residential Sales = 

Number of Residential Customers * Use per Residential Customer. 

Econometric relationships are developed for each of the component: pieces of total residential 

sales. 
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Customers - The number of electric residential customers (households) is affected by real 

per capita income. This is represented as follows: 

(2) Residential Customers I= 

f (Real Per Capita Income) 

Where: Real Per Capita Income = (Personal Income/Population/CPf). 

While changes in per capita income are expected to alter the number of residential customers, 

the adjustment relating to real per capita income is not immediate. The number of customers 

will change gradually over time as a result of a change in real per capita income. This 

adjustment process is modeled using a lag structure. 

Residential Use per Customer - The key ingredients that impact energy use per customer 

are per capita income, real electricity prices and the combined impact of numerous other 

determinants. These include the saturation of air conditioners, electric space heating, other 

appliances, the efficiency of those appliances, and weather. 

(3) Energy usage per Customer = 

f (Real Income per Capita * Efficient Appliance Stock, 

Real Electricity Price * Efficient Appliance Stock, 

Saturation of Electric Heating Customers, 

Saturation of Customers with Central Air Conditioning, 

Saturation of Window Air Conditianing Units, 
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Efficiency of Space Conditioning Appliances, 

Billed Cooling and Heating Degree Days). 

The derivation of the efficient appliance stock variable and the forecast of appliance 

saturations are discussed in the data section, 

Commercial Sector - Commercial electricity usage changes with the level of local 

commercial employment, real electricity price, and the impact of weather. The model is 

fomulated as follows: 

(4) Commercial Sales = 

f (Commercial Employment, 

Marginal Electric PriceKonsumer Price Index, 

Billed Cooling and Heating Degree Days). 

Industrial Sector - Duke Energy Ohio produces industrial sales forecasts by NATCS 

classifications. Electricity use by industrial customers is primarily dependent upon the level of 

industrial production and the impacts of real electricity prices, electric price relative to 

alternate fuels, and weather. The general model of industrial sales is formulated as follows: 

(5) Industrial Sales = 

f (Industrial Production, 

Real Electricity Price, 

Electricity Price/Alternate Fuel Price, 

11 



Billed Cooling and Heating Degree Days). 

Governmental Sector - The Company uses the term Other Public Authorities (OPA) to 

indicate those customers involved andor affiliated with federal, state or local government. 

Two categories comprise the electricity sales in the Other Public Authority (OPA) sector: sales 

to OPA water pumping customers and sales to QPA non-water pumping customers. 

In the case of OPA water pumping, electricity sales are related to the number of residential 

electricity customers, real price of electricity demand, precipitation levels, and heating and 

cooling degree days. That is: 

(6) Water Pumping Sales = 

f (Residential Electricity Customers, 

Real Electricity Demand Price, 

Precipitation, 

Cooling Degree Days). 

Electricity sales to the non-water pumping component of Other Public Authority is related to 

governmental employment, the real price of electricity, the real price of natural gas, and 

heating and cooling degree days. This relationship can be represented as follows: 

(7) Non-Water Pumping Sales = 

f (Governmental Employment, 

Marginal Electric Energy PriceAVatural Gas Price, 
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Billed Cooling and Heating Degree nays). 

The total OPA electricity sales forecast is the sum of the individual forecasts of  sales to water 

pumping and non-water pumping customers. 

Street Lightinp Sector - For the street lighting sector, electricity usage varies with the 

number o f  street lights and the efficiency of the lighting fixtures used. The number of street 

lights is associated with the population of the service area. The efficiency of the street lights is 

related to the saturation of mercury and sodium vapor lights. That is: 

(8) Street Lighting Sales = 

f (Population, 

Saturation of Mercury Vapor Lights, 

Saturation of Sodium Vapor Lights). 

Total Electric Sales - Once these separate components have been projected - Residential 

sales, Commercial sales, Industrial sales, Other Public Authority sales, and Street Lighting 

sales - they can be summed along with Inter-department sales to produce the projection of total 

electric sales. 

Total System Sendout - lJpon completion of the total electric sales forecast, the forecast of 

total energy can be prepared. This requires that all the individual sector forecasts be combined 

along with forecasts of Company use, and system losses. After the system sendout forecast is 

completed, the peak load forecast can be prepared. 

Peak Load - Forecasts of summer and winter peak demands are developed using 

econometric models. 
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The peak forecasting model is designed to closely represent the relationship of weather to 

peak loads. Only days when the temperature equaled or exceeded 90 degrees are included in 

the summer peak model. For the winter, only those days with a temperature at or below 10 

degrees are included in the winter peak model. 

Summer Peak - Summer peak loads are influenced by the current level of economic activity 

and the weather conditions. The primary weather factors are temperature and humidity; 

however, not only are the temperature and humidity at the time of the peak important, but also 

the morning low temperature, and high temperature from the day before. These other 

temperature variables are important to capture effect of thermal buildup. 

The summer equation can be specified as follows: 

(9) Peak = f (Weather Normalized Sendout, Weather Factors). 

Winter Peak - Winter peak loads are also influenced by the current level of economic 

activity and the weather conditions. The selection of winter weather factors depends upon 

whether the peak occurs in the morning or evening. For a morning peak, the primary weather 

factors are morning low temperature, wind speed, and the prior evening’s low temperature. 

For an evening peak, the primary weather factors are the evening low temperature, wind speed, 

and the morning low temperature. 

The winter equation is specified in a similar fashion as the summer: 

(1 0) Peak = f (Weather Normalized Sendout, Weather Factors). 
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The summer and winter peak equations are estimated separately for the respective seasonal 

periods. Peak load forecasts are produced under specific assumptions regarding the type of 

weather conditions typically expected to cause a peak. 

Weather-Normalized Sendout - The level of peak demand is related to economic activity. 

The best indicator of the combined influences of economic variables on peak demand is the 

level of base load demand exclusive of aberrations caused by non-normal weather. Thus, the 

first step in developing the peak equations is to weather normalize historical monthly sendout. 

The procedure used to develop historical weather normalized sendout data involves two 

steps. First, instead of weather normalizing sendout in the aggregate, each component is 

weather normalized. In other words, residential, commercial, industrial, and other public 

authority, are individually adjusted for the difference between actual and normal weather. 

Street lighting sales are not weather normalized because they are not weather sensitive. Using 

the equations previously discussed, the adjustment process is performed as follows: 

Let: 

Where: K WH(N) = electric sales - normalized 

W(N) = weather variables - normal 

E = economic variables 

KWH(A) = electric sales - actual 

W(A) = weather variables - actual 
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Then: KWH(N) KWH(A) * f(WCN)>g(E)/f(W(A))g(E) 

=KWH(A) * f(W(N))/f(W(A)) 

With this process, weather normalized sales are computed by scaling actual sales for each 

class by a factor from the forecast equation that accounts for the impact of deviation from 

normal weather. Industrial sales are weather normalized using a factor Erom an aggregate 

industrial equation developed for that purpose. 

Second, weather normalized sendout is computed by summing the weather normalized sales 

with non-weather sensitive sector sales. This weather adjusted sendout is then used as a 

variable in the summer and winter peak equations. 

Peak Forecast Procedure - The summer peak usually occurs in July or August in the 

afternoon and the winter peak occurs the following January in the morning or evening. Since 

the energy model produces forecasts under the assumption of normal weather, the forecast of 

sendout is "weather normalized" by design. Thus, the forecast of sendout drives the forecast of  

the peaks. In the forecast, the weather variables are set to values determined to be normal 

peak-producing conditions. These values are derived using historical data on the worst 

weather conditions in each year (summer and winter). 

National Economy 

It is generally assumed that the Duke Energy Ohio service area economy will tend to 

react much like the national economy over the forecast period. Duke Energy Ohio uses a Iong- 

term forecast of the national and service area economy prepared by Moody's Analytics. 
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No major wars or energy embargoes are assumed to occur during the forecast period. Even 

if minor conflicts andor energy supply disruptions, such as those caused by hurricanes, occur 

during the forecast period, the long-range path of the overall forecast would not be dramatically 

altered. 

A major risk to the national and regional economic forecasts and hence the electric load 

forecast is the continued economic growth in the I J S .  economy. While the national and local 

economies have been experiencing the effects of a decline in economic activity since the fourth 

quarter of 2007, there are strong signs that the economy is recovering. The ultimate outcome in 

the near tenn is dependent upon the success of the economy moving forward out of this slow 

period as well as managing recent increases in energy prices. 

With extensive economic diversity, the Cincinnati area economy, including Northern 

Kentucky, is well structured to withstand an economic slowdown and make the adjustments 

necessary for growth. In the manufacturing sector, its major industries are food products, paper, 

printing, chemicals, steel, fabricated metals, machinery, and automotive and aircraft transportation 

equipment. In the non-manufacturing sector, its major industries are life insurance and finance. 

In addition, the Cincinnati area is the headquarters for major international. and national market- 

oriented retailing establishments. 

Local Economy 

Forecasts of employment, local population, industrial production, and inflation are key 

indicators of economic and demographic trends for the Duke Energy Ohio service area. The 

majority of the employment growth over the forecast period occurs in the non-manufacturing 

sector. This reflects a continuation of the trend toward the service industries and the 
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fundamental change that is occurring in manufacturing and other basic industries. The rate of 

growth in local employment expected over the forecast will be below the national level: 0.7 

percent locally versus 1.3 percent nationally (201 1-202 1). 

Duke Energy Ohio is also affected by national population trends. The average age of the 

U.S. population is rising. The primary reasons for this phenomenon are stagnant birth rates 

and lengthening life expectancies. As a result, the portion of the population of the Duke 

Energy Ohio service area that is "age 65 and older" increases over the forecast period. Over 

the period 201 1 to 2021, Duke Energy Ohio's population is expected to increase at an annual 

average rate of 0.6 percent. Nationally, population is expected to grow at an annual rate of 1.0 

percent over the same period. 

For the forecast period, local industrial production is expected to increase at a 2.0 percent 

annual rate, while 1.4 percent is the expected growth rate for the nation. 

The residential sector is the largest in terms of total existing customers and total new 

clistomers per year. Within the Duke Energy Ohio service area, many commercial customers 

serve local markets. Therefore, there is a close relationship between the growth in local 

residential customers and the growth in commercial customers. The number of new industrial 

customers added per year is relatively small. 

3, Specific 

Commercial Fuels - Natural gas and oil prices are expected to increase over the forecast 

period. The projected annual growth rate 201 1 to 2021 , in nominal terms, is 1.6 percent for the 

price of electricity, 7.3 percent for the price of natural gas and 2.1 percent for the price of oil 

(residual fuel oils.) 
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Regarding availability of the conventional fuels, nothing on the horizon indicates any 

severe limitations in their supply, although world reserves of natural gas and oil are believed to 

be dwindling. There are unknown potential impacts from future changes in legislation or a 

change in the pricing or supply policy of ail producing countries that might affect file1 supply. 

However, these cannot be quantified within the forecast. The only non-utility information 

source relied upon is Moody’s Analytics. 

Year End Residential Customers - In the following table, historical and projected total 
year-end residential customers for the entire Ohio service area are provided. 

NUMBER OF YEAR-END RESIDENTIAL CUSTOMERS 

2006 

2007 

2008 

2009 

2010 

201 1 

20 12 

2013 

2014 

2015 

2016 

2017 

2018 

2019 

2020 

6 10,648 

612,766 

6 10,603 

6 10,482 

61 1,494 

610,113 

6 14,624 

6 19,122 

624,127 

629,155 

633,770 

638,234 

642,604 

646,947 

65 1,337 
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202 1 655,814 

Amliance Efficiencies - Trends in appliance efficiencies, saturations, and usage patterns 

have an impact on the projected use per residential customer. Overall, the forecast 

incorporates a projection of increasing saturation for many appliances including heat pumps, 

air conditioners, electric space heating equipment, electric water heaters, electric clothes 

dryers, dish washers, and freezers. In addition, the forecast embodies trends of increasing 

appliance efficiency, including lighting, consistent with standards established by the federal 

government. 

D. FORECAST DOCITMENTATION 

In the following sections, information on forecast related databases is provided for Duke 

Energy Ohio. 

The first step in the forecasting process is the collection of relevant information and data. The 

database discussion is broken into three parts: 

a) Economic Data, 

b) 

e) Forecast Data. 

Energy and Peak Data, and 

1 .Economic Data 

The major groups of data in the economic forecast are employment, demographics, income, 

production, inflation and prices. National and local values for these concepts are available 

from Moody’s halytics and company data. 
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Employment - Employment numbers are required on both a national and service area 

basis. Quarterly national and local employment series by industry are obtained from 

Moody’s Analytics. Employment series are available for manufacturing and non- 

manufacturing sectors. 

Population - National and local values for total population and population by age-cohort 

groups are obtained from Moody’s Analytics. 

Income - Local income data series are obtained from Moody’s Analytics. The data is 

available on a county level and summed to a service area level. This includes data for 

personal income; dividends, interest, and rent; transfer payments; wage and salary 

disbursements plus other labor income; personal contributions for social insurance; and 

non-farm proprietors’ income. 

Consumer Price Index - The local CPI is equivalent to the national CPI obtained from 

Moody’s Analytics. 

Electriciw and Natural Gas Prices - The average price of electricity and natural gas is 

available from Company financial reports. Data on marginal electricity price (including 

he1 cost) is collected for each customer class. This information is obtained from Company 

records and rate schedules. 

2. Energy and Peak Models 

The majority of data required to develop the electricity sales and peak forecasts is obtained 

from the Duke Energy Ohio service area economic data provided by Moody’s Analytics, 

from Duke Energy Ohio financial reports and research groups, and from national sources, 

With regard to the national sources of information, generally all national information is 

21 



obtained from Moody’s Analytics. However, local weather data are obtained from the 

National Oceanic and Atmospheric Administration (NOM).  

The major groups of data that are used in developing the energy forecasts are: kilowatt-hour 

sales by customer class, number of customers, use-per-customer, electricity prices, natural gas 

prices, appliance saturations, and local weather data. The following are descriptions of the 

adjustments performed on various groups of data to develop the final data series actually used 

in regression analysis. 

Kilowatt hour Sales and Revenue - Duke Energy Ohio coflects sales and revenue data 

monthly by rate class. For forecast purposes this information is aggregated into the 

following categories: residential, commercial, industrial, OPA, and the other sales 

categories. In the industrial sector, sales and revenue for each rnmufacturing NAICS are 

collected. From the sales and revenue information, average electricity prices by sector can 

be calculated. 

The other public authorities (OPA) sales category is analyzed in two parts: water pumping 

and OPA less water-pumping sales. 

Number of Customers - The number of customers by class is obtained on a monthly basis 

from Company records. 

Use Per Customer - Average use per customer is computed on a monthly basis by dividing 

residential sales by total customers. 

Local Weather Data - Local climatologic data are provided by NOAA for the 

Cincinnati/Covington airport reporting station. Cooling degree days and heating degree 
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days are calculated on a monthly basis using temperature data. The degree day series are 

required on a billing cycle basis for use in regression analysis. 

ADdiance Stock - To account far the impact af appliance saturatians and federal 

efficiency standards, an appliance stock variable is created. This variable is composed of 

three parts: appliance efficiencies, appliance saturations, and appliance energy consumption 

values. 

The appliance stock variable is calculated as follows: 

(1 1) Appliance Stocki= 

SUM (Kj * SATj,, * EFFi,J for all i 

Where: t = time period 

i = end-use appliance 

IC, = fixed energy consumption value for appliance i, 

SATj,t= saturation of appliance i in period t, and 

EFFi,t = efficiency of appliance i in period t. 

The appliances included in the calculation of the Appliance Stock variable are: electric 

range, frost-fi-ee refrigerator, manual-defkost refrigerator, food freezer, dish washer, clothes 

washer, clothes dryer, water heater, microwave, color television, black and white 

television, room air conditioner, central air conditioner, electric resistance heat, electric 

heat pump, and miscellaneous uses including lighting. 

Appliance Saturation and Efficiencv - In general, information on historical appliance 

saturations for all appliances is obtained from Company Appliance Saturation Surveys. 
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Data on historical appliance efficiency are obtained from Itron, Inc., a forecast consulting 

firm. 

The forecast of appliance saturations and efficiencies is also obtained from data provided 

by Itron, Inc, They have developed Regional Statistically Adjusted End-use (S AE) 

Models, an end-use approach to electric forecasting that provides forward looking levels of 

appliance saturations and efficiencies. 

Peak Weather Data - The weather conditions associated with the monthly peak load are 

collected from the hourly and daily data recorded by N O M .  The weather variables which 

influence the summer peak are maximum temperature on the peak day and the day before, 

morning low temperature, and humidity on the peak day. The weather influence on the 

winter peak is measured by the low temperatures and the associated wind speed. The 

variables selected are dependent upon whether it is a morning or evening winter peak load. 

An average of extreme weather conditions is used as the basis for the weather component 

in the preparation of the peak load forecast. Using historical data for the single worst 

summer weather occurrence and the single worst winter weather occurrence in each year, 

an average extreme weather condition can be computed. 

3. Forecast Data 

Projections of exogenous variables in Duke Energy Ohio's models are required in the 

following areas: national and local employment, income, industrial production, and 

population, as well as natura1 gas and electricity prices. 

EmDlovrnent -The forecast of employment by industry is provided by Moody's Analytics. 
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Income -The forecast of income is provided by Moody’s Analytics. 

Industrial Production - The forecast of industrial production is also provided by 

Moody’s Analytics. 

Population - Duke Energy Ohio’s population forecast is derived from data provided by 

Moody’s Analytics. Population projections for the service area are prepared by first 

collecting county-level population forecasts for the counties in the Company’s service area 

and then summing. 

- Prices - The projected change in electricity and natural gas prices over the forecast 

interval is provided by the Company‘s Financial Planning and Analysis department and 

Moody’s Analytics. 

4. Load Research and Market Research Efforts 

Duke Energy Ohio is committed to the continued development and maintenance of a 

substantive class load database of typical customer electricity consumption patterns and 

the collection of primary market research data on customers. 

Load Research - Complete load prafile information, or 100% sample data, is maintained 

on commercial and industrial customers whose average annual demand is greater than 500 

kW, served at primary distribution voltage or served at transmission voltage. 

Additionally, the Company continues to collect whole premise or building level electricity 

consumption patterns on representative samples of the various customer classes and rate 

groups whose annual demands are less than 500 kW. 
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Periodically, the Company monitors selected end-uses or systems associated with energy 

efficiency evaluations performed in conjunction with energy efficiency programs. These 

studies are performed as necessary and tend to be of a shorter duration. 

Market Research - Primary research projects continue to be conducted as part of the on- 

going efforts to gain knowledge about the Company’s customers, These projects include 

customer satisfaction studies, appliance saturation studies, end-use studies, studies to track 

competition (to monitor customer switching percentages in order to forecast fbture utility 

load), and related types of marketing research projects. 

E. MODELS 

Specific analytical techniques have been employed for development of the forecast models. 

1. Specific Analytical Techniques 

Regression Analysis - Ordinary least squares is the principle regression technique 

employed to estimate economichehavioral relationships among the relevant variables. 

This econometric technique provides a method to perform quantitative analysis of 

economic behavior. 

Ordinary least-squares techniques were used to model electric sales. Based upon their 

relationship with the dependent variabIe, several independent variables were tested in the 

regression models. The final models were chosen based upon their statistical strength 

and logical consistency. 

Logarithmic Transformations - The projection of economic relationships over time 

requires the use of techniques that can account for non-linear relationships. By 

transforming the dependent variable and independent variables into their “natural 
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logarith”, a non-linear relationship can be transformed into a linear relationship for 

model estimation purposes. 

Polvnornial Distributed Lap: Structure - One method of accounting for the lag between 

a change in ooe variable and its ultimate impact on another variable is through the use of 

polynomial distributed lags. This technique is also referred to as Alrnon lags. 

Polynomial Distributed Lag Structures derive their name from the fact that the lag 

weights follow a polynomial of specified degree. That is, the lag weights all lie on a line, 

parabola, or higher order polynomial as required. 

This technique is employed in developing econometric models for most of the energy 

equations. 

Serial Correlation - It is often the case in forecasting an economic time series that 

residual errors in one period are related to those in a previous period. This is known as 

serial correIation. By correcting for this serial correlation of the estimated residuals, 

forecast error is reduced and the estimated coefficients are more efficient. The Marquardt 

algorithm is employed to correct for the existence of autocorrelation. 

Qualitative Variables - In several equations, qualitative variables axe employed. In 

estimating an econometric relation using time series data, it is quite often the case that 

“outliers” are present in the historic data. These unusual shifts or deviations in the data 

can be the result of problems such as errors in the reporting of data by particular 

companies arzd agencies, labor-management disputes, severe energy shortages or 

restrictions, and other perturbations that do not repeat with predictability. Therefore, in 

order to identify the true underlying economic relationship between the dependent 
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variable and the other independent variables, qualitative variables are employed to 

account for the impact of the outliers. The coefficient for the qualitative variable must be 

statistically significant, have a sign in the expected direction, and make an improvement 

to model fit statistics. 

2. Relationships Between The Specific Techniques 

The manner in which specific methodologies for forecasting components of the total load 

are related is explained in the discussion of specific analytical techniques above. 

3. Alternative Methodologies 

The Company continues to use the current forecasting methodology as it has for the past 

several years. The Company considers the forecasting methods currently utilized to be 

adequate. 

4. Changes In Methodology 

There were no significant changes to the forecast methodology. The Company uses the 

latest historical data available and relies on recent economic data and forecasts from 

Moody’s Analytics. 

5. Equations 

Following is a display of all the relevant equations used in the forecast. Specifically, for 

each of the equations in the Electric Energy Forecast Model and Electric Peak L,oad 

Model the following information is included: 

Equation Estimation Results - The results of the estimation of each of the stochastic 

equations in the models is provided. Included are the estimated coefficients and the 
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results of appropriate statistical tests. Those equations which required a correction for 

serial correlation are so indicated. 

The computer output for each variable lists the estimated coefficient, standard error, and 

the t statistic. Lagged variables are denoted with the \-N symbol, "N" being the number 

of periods lagged. 

The use of Polynomial Distributed Lags (PDL) is indicated by the expression: 

PDL followed by a number signifying the PDL, variable number. The PDL is defined 

using the degree of the polynomial, the length of lag, and the restrictions. The 

restrictions may constrain the PDL, such that the end values of the distributed lag are 

close to zero. The computer output for each PDP, variable lists the estimated lag weights 

and their associated standard errors. There is also a plot of the distributed lag, In 

addition to the individual lag weights, statistics are presented on the sum and average of 

the lag weights, 

Mnemonic Definition - Following the equation estimation results is a definition list of 

the mnemonics for each variable used in the equation. 

Forecast Error - Following the equation mnemonics definition is the forecast error as 

measured by the mean of the forecast standard errors over the forecast period. 
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KWH USE PER CUSTOMER - RESIDENTIAL 

Dependent Variable: LOG(KWHRES-OH-KY/CUSRES-OH-KY) 
Method: Least Squares 
Date: 02/22/11 Time: 17.22 
Sample: 1998M01 2010M12 
Included observations. 156 
Convergence achieved after 11 iterations 

Variable Coemcient Std. Error 1-Statistic Pmb. 

C 
LOG(APPLSTK-EFF-OH-KY"(YP-OH-KY/N-OH-KY/CPI)) 

(D-DJ F)'(SAT-EH-EFF)'HDDB-OH-KY-59-0-500 
(1 ~D-DJF)'(SAT_EH_EFF)'HDDB-OH_KY-59-0_500 

(D-DJF)'(SAT-EH-EFF)'HDDB-OH-KY-59-500 
(1-D-DJF)*(SAT-EH-EFF)"HDDB~OH-KY~59-500 

(D-J JA)"(SAT-CAC-EF F)"CDDB-OH-K'f-65-0-1 00 
(1 -0-J JA)'(SAT-CAC-EFF)*CDDB-OH-KY~65-0-100 

(D-J JA)*(SAT-CAC-EFF)'CDDB-OH-KY-65-100 
(1 -D~JJA~(SAT~CAC~EFF) 'CDDB~OH~KY~65~100 

(D-JJA+(@MONTH=5)t(@MONTH=9))'(SAT_RAC_EFF)'C~DB-OH-KY-65 
@MONTH=l 
@MONTH=$ 
@MONTH=7 
@MONTH=8 
@MONTH=12 

@tSPERIOD("2001 m04") 
@lSPERIOD("ZOO 1 m05") 

@lSPERlOD("2002mO5")+@iSPERlOD~'2OO4mO5'') 
@lSPERlOD("2005mOl") 
@ISPERlOD("2007mOS') 
glSPERlOD("2007mlO) 
@lSPERlOD("2OO8mlO) 
@ISPERIOD("ZOI Om10") 
@ISPERlOD("2004mO6") 
@ISPERIOD("201 Om05") 

PDLOl 
ART) 

-0 514845 
0 917152 
0 0031 58 
0 002783 
0 002237 
0 003034 
0 005602 
0 007240 
0 001446 
0 001417 
0 003962 
0 103920 

0 076130 
0 061891 
0 061894 

-0 047365 

-0 048687 
-0 098768 
-0,043707 
0 080274 

0 082626 

-0 044210 
0 052686 

-0 068642 

0 5249 12 

-0 om077 

-0 062908 

-0.039970 

1 115202 
0 143311 
0 000126 
0 000149 

0 000238 
0 000449 
0.000359 
0 00031 Q 

0 00041 1 
0 006545 
0 009273 

0 012905 
0 0081 90 
0 020563 
0 021593 
0 014726 
0 01 8672 
0 019906 
0 020266 
0 019367 
0019111 
0 01 8490 
0 01 9277 
0 022929 
0 077534 

9 63E-05 

a 000404 

o o I 0368 

-0 461661 
6 399716 
25 03541 
I 8  67755 
23 23251 
12,73487 
12 47811 
20 14951 
4 532283 
3 506665 
9 636836 
15 87673 

7 34261 9 

7 557223 

-5 110100 

4 79572~1 

-4 574078 
-2 367680 

-2 967941 

-4 123167 

-3 2461 55 
-2 313270 

-3 560903 
-1 743183 

4 299069 

4 08651 1 

2.7 13963 

6 770093 

0 6451 
0 0000 
0 0000 
0 0000 

0 0000 
0 0000 
0.0000 

n 0000 

a 0000 
o a006 
0 0000 
0 0000 
0 0000 
0 0000 
0 0000 
0 0000 
0 0194 
0 0000 
0 0036 
0 0000 
0 0001 
0 0001 
0 0015 
0 0223 
0 0076 
0 0005 
0 0637 
0 0000 

R-squared 
Adjusted R-squared 
S E. of regression 
Sum squared resid 
Log likelihood 
F-statistic 
Prob(F-statistic) 

0 992259 Mean dependent war 6.8~17594 
0.900626 S.D dependent var 0 206988 
0 020040 Akaike info criterion -4,821019 
0 051405 Schwarz criterion -4 273609 
404.0395 Hannan-Quinn criter. -4.596685 
607 6934 Durbln-Watson stat 1843885 
0 000000 

Inverted AR Roots 52 

Lag Distribution of LOG(APPLSTK-EFF-Off-KY*(MP_RES_OH_KY/CPIJ) i Coefficrent Std Error t-Statistic 

0 -0.03097 0.02293 -1.74318 
1 -0.01908 001146 -1.74318 

~ 

Sum of Lags -0 05995 0 03439 -1 74318 
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KWIl SALES - COMMERCIAL 

Dependent Variable: LOG(KWHC0M-OH-KY) 
Method: LQast Squares 
Date: 031oq/11 Time: 16:41 
Sample: 1986Moi 2010M12 
Included observations: 300 
Convergence achieved after 12 iterations 
MA Backcast: 1985M12 

Variable Coefficient Std. Error 1-Slatistic Ptob 
- 

C 
LOG(EC0M-OH-KY) 

(@MONTH=I 1 )+HDDB-OH-KY-59 
(@MONTH=l2).HDDB-OH-KY-59 
(@MONTH=l)"HDDB-OH-KY-59 
(@MONTH=2)WDDB-OH-KY-59 
(@MONTH=3)'HDDB-OH-KY-59 
(@MONTH=4)*HDDB-OH-KY-59 
(@MONTH=5)'CDDB-OH-KY-65 

(QMONTH=6)"CDDB-OH-KY-65~0-100 
(@MONTH=6).CDDB-OH-KY-65-100 
(QMONTt4=7)*CDOB-OH-KY-65-0-100 
(@MONTfi=7)*CDDB-OH-KY-65-f00 

( ~ M O ~ T H = 8 ) * C O D 5 ~ O H ~ K Y ~ 6 5 ~ ~ ~ l O O  
(@MONTH=8)"CDDB-OH-KY-65-100 

(QMONTH=9)"CDDB-OH-KY-65-0-100 
(@MONTH=9)"CDDB-OH-KY-65-100 

(@MONTH=I O)*CDDB-OH-KY-65 
@MONTH=IO 

@lSPERIOD("I 99lm04) 
@ISPERIOD("l99lml1") 

@lSPERlOD("l993mO9') 
@lSPER1OD("1993ml O")+@lSPERlOD("2004m12")+@ISPERIOD("20O7m04) 

@ISPERIOD("I 995mW') 

@lSP€RIOU("f 9Q5M05") 

LOG(DS-KWH-COM-OH-KY(-1)/CPI(-l)) 

@IsPERco~C'r998mos') 
@ISPERIOD("I 998m07") 

@lSPERIOD("2000m01")t@BSPERIOD~'2000m07") 
@lSPERlOD("2000mO8) 
@lSPERiOD("2OOOmlO) 

@ISPERlODr 1993ml l")+~lSPERlOD("2OO~mO8")+@lSFERlOD~2OO4ml i")+@lSPERIOD("2004m03"} 
+@lSPERlOD("2oO5mO2")+@lSPERlOD~2OO5mO8") 

@iSPERlOD("2002mO4") 

@lSPERlOD("2OO5mO3")+@lSPERlOD("l999mO2) 

@ISPERIQD("ZOl Om02") 

MA(1) 

100317305973181679462 
I472330 00946991554747 

-0048246 00230532092865 

0 000188 1 18E-05 15 85891 
0 000192 8 38E-06 22 94841 
0 0001 27 8 89E-06 14 34678 
0 0001 08 1 09E-05 9 897655 
8 OOE-OS 1 93E-05 4 146326 

0 001323 7 92E-05 16 69725 
0 000716 7 60E-05 Q 425939 

0 000467 7 42E-05 6 292792 

0 000617 4 98E-05 12 39518 

0 000457 5 68E-05 8 045500 
0 000703 8 58E-05 8 195241 

6 WE-05 2 64E 05 2 602332 

0000975 00001526425203 

0001814 0000153 11 82619 

0 001382 0000130 10.64329 

0001748 0000106 1644290 

o oz764e o 009710 2 847026 
0 097486 0 016830 5791198 
0058418 001711B 3412397 

.O 120572 0 017595 6 852518 
00447~17 o 0 1 0 4 0 5 4 3 0 4 5 ~  
0054237 0 018635 2 910520 

-0 086021 0 018781 4 580158 
0 063831 0.016709 3 820089 
0 053064 0 016888 3 145907 

-0.080989 0 012729 4 791479 
0 043075 0.018058 2 385449 
o 0 6 6 5 ~ ~  0.016861 5 131709 

-0 050026 0 007274 6.817750 
0 055491 0 016838 3 295599 

-0 028477 0 011680 2 397000 

-0 092050 0 0171 52 5 366674 
0797924 0.049527 16 11088 
0.829177 0 045827 18 00353 

0 0000 
0 0000 

0 0373 
0 0098 
0 0000 
0 0000 
0 0000 
0 0000 
0 0000 
0 0000 
0 0000 
0 0000 
0 0000 
0 0000 
0 0000 
0 0000 
0.0000 
0 0000 
0 0000 
0 0048 
0 0000 
0 0007 

0 0000 
0 0000 
0 0039 

0 0000 
0 0002 
0 0018 

0 0000 
0 0178 
0 0000 

0 0000 
0 0011 

0 0172 

0 0000 
0 0000 
0 0000 

Mean dependent 

S D. dependent 

Akaike info 

R-squared 0 991621 var 20.05652 

Adjusted R-squared 0.990474var 0.219772 

S.E. of regression 0.021 45Ocriterion 4.731100 

Sum squared resid 0.121012 Schwarz criterion 4.274300 
Hannan-Quinn 

Durbin.Watson 
Log likelihood 746.6650criter. 4 54828e 

Prob(F-statistic) 0.000000 

Inverted AR Roots 89 ""89 
Inverted MA Roots -.e3 

F-statistic 864 5352stat 2.213320 
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MWH SALES - INDIJSTRIAL -- FOOD, BEVERAGE AND TOBACCO 

Dependent Variable: LOG(MWtiNJ11-312-OH-KY) 
Method: Least Squares 
Date: 02/18/11 Time: 12:58 
Sample: 7980Qi 201aQ4 
Included observations: 124 
Convergence achieved after 14 iterations 

Variable Coefficient Std. Error t-Statistic Prob. 
* 

C 10 50195 0.424650 24 73025 0.0000 

LOG(JQINDN311-31 2-OH-KY(-3)) 0.349835 0.194308 1 800411 0 0745 
0.0198 LOG(DS-KWH-IND-0H-KYICPI) -0.1 14501 0.048419 -2.364800 

C DDB-OH-KY-65 0 000165 1.31 Ed5 12 64796 0 0000 
HDDB-OH-KY-59 -3.05E-05 5 27E-06 -5.7771 12 0.0000 
D-1965Q1-199OQ4 -0 295112 -6.344024 0.0000 

@lSPERiOD("l99lql")+@~SFERlOD("2OOOq3') -0 152495 0.031910 -4.778932 0.0000 

@ISPERlOD("2007q4") 0.141740 0 042345 3 347297 0 0011 

0.04851 2 

@lSPERlOD("2008q4")+@lSFERlOD~'2OO9ql~') 0 149226 0.043009 3 468609 0.0007 

D-1975Q1-1989Q2*0-1987Q1-1991 Q3 -0.086445 0.027814 -3.107943 0.0024 
@ISPERIOD("1993qZ") -0.108494 -2.556059 0 0120 
@lSPERIOD("1992q2") -0 152981 -3 872467 0 0002 

A w l )  0719013 0.074756 9.61 81 18 0.0000 

0.042446 
0.042087 

D-1980Q1-2005Q2 -0 076237 0 032984 -2.31 1303 0 0227 

R-squared 0.970883 Mean dependent var 11 31940 
Adjusted R-squared 0.967441 S D. dependent var 0.285979 

Sum squared resid 0.292905 Schwarz criterion -2 666085 
S.E. of regression 0.051602 Akaike info criterion -2.984504 

Log likelihood 199 0393 Hannan-Quinn criter, -2 855155 
F-statistic 282.1 367 Durbin-Watson slat 2.010146 
Prob(F-statistic) 0 000000 

1 

inverted AR Roots "72 
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MWH SALES - INDUSTRIAL -PAPER, PLASTIC, AND RUBBER 

Dependent Variabie: LOG(MWHN322-326-OH-KY) 
Method: Least Squares 
Date: 02/22/11 lime: 08:40 
Sample: 1979Q1 2010Q4 
included observations: 128 
Convergence achieved after 13 iterations 

Variable Coefficient Std Error t-Statistic Prob. 

0.168334 1840453 0.0683 
@ISPERIOD("I Q92ql")+@lSPERlOD("1993ql") 0.051 51 3 0 016989 3.032060 0.0030 

LOG(JQl NDN322-326-0H-KY) 0.30981 0 

@lSPERlO~('2001q2') -0 203553 0.024566 43.28581 1 0.0000 
~iSPERl~D~2003q4~')+(E9lSPERlOD("l996q3") -0.088605 0 016437 -5.390512 0.0000 

@lSPERIOD("2005ql") 0.124963 0.023737 5.264399 0.0000 

@lSPERIOD~'20OOq3") 0.093176 0.023828 3.91 0416 0 0002 
@lSPERi0D("l990q2")+(E9lSPERIOD("201 Oq2") -0 053079 0.016964 .,3.128834 0.0022 

@QUARTER=l 9.6947 56 0.852062 11 61272 0 0000 

@QUARTER=3 9 961354 11.68705 0.0000 
@QUARTER=4 9.9301 37 0.852097 I 1  65377 0 0000 

HDDB~OH~KY~59"D~1999Ql~2OOl Q2 -2 15E-05 8 14E-06 -2.639061 0.0095 

0 0000 11.68474 @QlJARTER=2 9 9451 91 0.852586 
0 852341 

m a 1  -0.061645 o.ozwau -2.09T 070 0 0388 
PD102 -0.02452a 0.013947 -1 I 75241 2 0 0824 

I .083638 0.097795 11.08066 0.0000 
-0.16551 9 0 096048 -1.723287 0.0876 

AR(1) 
ARW 

R-squared 
Adjusled R-squared 
S.E. of regression 
Sum squared resid 
Log likelihood 
Durbin-Watson stat 

0.957649 Mean dependent var 
0.951977 S.D dependent var 
0 034216 Akaike info criterion 
0 131 121 Schwarz criterion 
258 9303 Hannan-Quinn criter. 
1.994581 

1 1.97044 
0 1561 35 

-3 795786 
-3 439282 
-3 650937 

Inverted AR Roots 90 18 

Lag Distribution of LOG(DS-KW-INO-OH~~KY/CPl) i Coefficient Std Error t-Statistic 

0 -0 08219 0 0393 1 -2 09107 
1 -0.06165 0.02948 -2 09107 
2 -0.04110 0 01965 -2.09107 
3 -0.02055 0 00983 -2 09107 

Sum of Lags -0 20548 0 09827 -2 09107 

l a g  Distribution of LOG(DS_KWH_IND_OH_KYICPt) i Coefkient Std. Error 1-Statistic 

0 -0 04292 0 02449 -1 75241 
1 -0 03679 0.02099 -1.75241 
2 -0 03068 0 01750 -1.75241 
3 -0 02453 0 01400 -1 75241 
4 -0.01840 0 01 050 -1.75241 
5 -0 01226 0 00700 -1 75241 
6 -0 00613 0 00350 -1.75241 

Sum of lags -0 17169 0 09798 -1.75241 
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MWH SALES - INDUSTRIAL - CHEMICALS 

Dependent Variable: LOG(MWH N325-OH-KY) 
Method: Least Squares 
Date: 02/18/11 Time: 13:04 
Sample: 1978Ql 2010Q4 
Induded observations: 132 
Convergence achieved aRer 20 iterations 

Prob. 1-Statistic Variable Coefficient Std. Error 

C 10.28476 0.792054 12.98493 0 0000 

LOG(JQINDN325-OH-KY) 0 486093 0.1 24505 3.904195 0.0002 
CDDB-OH-kY-85 Q Q7E-05 8.17E-06 12 19917 0 0000 

~ISPERIOD("1954q1") -0,077933 0 036333 -2.144959 0.0339 
@ISPERlOD("2003q4") 0 091963 0.037040 2 482807 0 0144 

@lSPERlOD("200Oq4") 0.080947 0 0371 84 2.176911 0.0314 

PDLOI -0.043777 0 017428 -2.511874 0.0133 
@lSPERlOO("2oosqz") -0.131512 0 038205 -3.442319 0.0008 

A w l )  0.569665 0.094034 6.058096 0.0000 

A R M  0.352997 0.096003 3.676941 0.0004 

R-squared 0 864301 Mean dependent var 12.33676 
Adjusted R-squared 0.961668 S.D. dependent var 0 220981 
S.E. of regression 0.043265 Akaike info criterion -3 370200 
Sum squared resid 0.228369 Schwarz criterion -3 151806 
Log likelihood 232 4332 Hannan-Quinn uiler. -3.281455 
F-statistic 366.1631 Durbin-Watson stat 1553791 
Prob(F-s tatistic) O.OOOOQ0 

Inverted AR Roots Q4 - 37 

Lag Distribution of 
LOGCTS_KWH_IND_OH_KY/CPI) Std. Error t-Statistic i Coefficient 

I 
I 

* I  
* "I 

. I  
* (I 

-0.06567 0 02614 -251187 
-2 51 187 

-0 04378 0 01743 -2 51 187 
-0 03283 0 01307 -2 51187 

-0 05472 0 02179 

-0 021 89 0 00871 -2.51187 
-0 Of094 0 00436 -2.51187 

Sum of Lags -0.22983 0 09150 -2 51187 
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MWH SALES - INTIUSTRIAL - PRIMARY METALS - BUTLER 

Dependent Variable: LOG(MWHN331 -BUTLER-BASE) 
Method: Least Squares 
Date: 0211 8/11 Time: 13:05 
Sample: 1985Q1 2010Q4 
Included observations: 104 
Convergence achieved after 11 iterations 

Variable Coefficient t-Statistic Prob. Std. Error 

C 1 1.54289 0.475030 24 29927 0.0000 
(1 -D~1965Ql~ lQ85Q4) 'LOG~S~KWH~lND~OH~KY/CPl )  -0.008049 0 004027 -1.999083 0.0487 

0.0038 0.023743 -2.977573 LOGCTS--KWH-lND.wOH-KY(-5)/APG IND_OH_KY(-5)) -0.070897 
@lSPERlOD("20O~q2) -0.380330 0.035585 -10.88799 0.0000 

@lSPERlOD~2009ql") -0 185576 0.034136 -5.43641 0 0.0000 

@lSPERlOD~'lQ88q3") -0.1 18403 0 028031 -4.224004 0 0001 

@iSPERlOD("2008q4") -0.1 11 339 0 032228 -3.454775 0 0009 
@ISPERIOD("I 99iq3") -0.094316 0.029815 -3 163375 0.0021 

0 0000 0 033208 -4.552514 b-1965Ql-I 99594 -0.151 179 

@lSPERlQD("l99Oq2") -0.083181 0 028377 -2.931266 0 0043 

@ISPERIOO("I 986q3") -0.071409 0.028216 -2 530772 0.0132 

@~SPERlOD("l9Qlq4") 0 056292 0 0291 92 1.928352 0 0571 

@lSPERlOD~2OOlql") -0 078628 0 028031 -2.805044 0 0062 

PDLOI 0 196650 0 045579 4 314501 0 0000 

PDLO2 -0.1 12835 0.064230 -1 756746 0.0825 
0.607956 0.105443 5.765747 0.0000 ARtV 
0.361 086 0.1 04754 3.448999 0 0009 ARP) 

R-squared 0 979879 Mean dependent var ?2.6'1955 
Adlusted R-squared 0,976178 S.D. dependent var 0 221847 
S.E. of regression 0.034241 Akaihe info criterion -3.762375 
Sum squared resid 0.1 02000 Schwarz criterion -3.330118 
Log likelihood 212.6435 Hannan-Quinn criter. -3 587255 
F-statistic 284.7997 Durbin-Watson stat 1.944391 
Prob{F-statistic) 0 000000 

Inverted AR Roots "98 - 37 
, 

Lag Distribution of LaG(JQrNDN331-BUTLER) i Coefficient Std. Error t-Statistic 
1 

* I  0 0.1 9665 0.04558 4 31450 
1 0.09832 0.02279 4 31450 ! 

Sum of Lags 0 29497 0.06837 4 31450 

Lag Distribution of LOG(TS-KW-IND-OH-KYlCP1) I Coefficient Std Error 1-Statistic 

I 0 -0 11284 0 06423 -1 75675 

I 1 -0 05642 0 0321 1 -1 75675 

Sum of Lags -0 16925 008634 175675 
-a 
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MWH SALES - INDUSTRIAL - PRIMARY METALS - LESS RU'I'IJER 

Dependent Variable: LOG(MWHN331 LBUTLER-OH-KY) 
Method: Least Squares 
Date: 021 8/11 Time: 13:07 
Sample: 1987Q1 2010Q4 
Included observations: 96 
Convergence achieved after 9 iterations 

Variable Coefficient Std. Error t-Statistic Prob. 

C 7 245961 0.959964 7.548156 0.0000 

@lSPERIOD("i 999q1") -0.402581 0 071 569 -5 625043 0 0000 

@iSPERlOD("198Bq4") -0 203375 0 071421 -2.847565 0.0055 
@lSPERIOD("199~q3")+@ISPERlOD("1997q3") -0 252081 -4.963296 0.0000 

1)-1998(13-2001Q2 0.774640 0 054284 14 27017 0.0000 
D,-I 96SQl-1998Q2 1.097773 0 040415 27.16255 0.0000 

OISPERIOD("2002qZ) -0.326168 0 072427 -4.50341 2 0 0000 

@1~PERiOD("2oo3ql"} -0.155829 0.0721 IO -2 160995 0.0335 

PDLOI 0.300736 0.073052 4.1 16739 0 0001 

PDL02 -0.1 13535 0.031400 -3 815828 0 0005 

ARO) 0.61 1689 0.092466 6.615247 0.0000 

AR(3) -0.191 377 0 079864 -2.396267 0 0180 

0.050789 

R-squared 0 978734 Mean dependent var 11 "09645 
Adjusted R-squared 0 973687 S.0 dependenf var 0 518957 
S.E. of regression 0.084181 Akaike info criterion -1.995227 
Sum squared resid 0 595261 Schwarz criterion -1 674883 
Log likelihood 107 7709 Hannan-Quinn criter. -1 865658 
F-statistic 320.5839 Durbin-Watson stat 2.242857 
Prob(F-statistic) 0 000000 

Inverted AR Roots 52- 421 52+ ,42i - 43 
~ - 

Lag Distnbution of LOG(JQlNDN331-CMSA) I Coefficient Std Error 1-Statistic 

* I  0 0 30074 0.07305 4 11674 
I 1 0 15037 0 03653 4 11674 I) 

Sum of Lags 045110 0 10958 4 11674 

I Std Error t-Statistic Lag Distribution of LaG(TS-KWH_IN~_OW_Kv/CPi) Coefficient 

I 0 -0 15138 0 041 87 -3.61583 
I 1 0 11354 0 03140 -3 61583 
I 2 -0 07569 0 02093 -3 61583 

- 1  3 -0 03785 0 01047 -3 61 583 

Sum of Lags -0.37845 0 10467 -3 61583 
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MWH SALES - INDUSTRIAL, - FABRICATED METALS 

Dependent Variable: LOG(MWHN332-OH-KY) 
Method: Least Squares 
Date: 05/06/11 Time: 11:46 
Sample: 1984Q1 201004 
Included observations: 108 
Convergence achieved after 7 iterations 

Variable Coefficient Std. Error t-Statistic Prob. 

C 10.92849 0.180443 60 56472 0 DO00 
LOG(JQlNDN332-OH-KY) 0 449144 0.149219 3 009954 0.0033 

LOG (DS-KWH_IND-~H-KY/wPlO56 1 ) -0 035225 0 014375 -2.450477 0.0160 

D_2000Q3-2001 Q2 0.1 84784 0021119 8 749484 0.0000 
@lSPERlOD("2009q1")+@lSFERlOD("2OOQq2") -0.1 14032 0.022081 -5 164267 0.0000 

CDDB-OH-KY-65 6.27E-05 5 86E-06 10.69503 0.0000 
@ISPERI00("200Qql")+@lSPERIOD("1988q31') -0.042499 -2 81 2634 0,0059 0015110 

@lSPERlOD("1986q3") -0.074790 0.021510 -3.47892 1 0.0008 

0021118 3.974499 0.0001 @ISPERlOD("2001ql") 0 083925 
0.0000 29.36071 ARO) 0.966756 0 032927 

R-squared 0 940692 Mean dependent var 11.27337 

S.E of regression 0.029328 Akaike info criterion -4.132559 
Sum squared resid 0.084290 Schwarz criterion -3.884214 

F-statistic 172.7091 Durbin-Watson stat 2.009184 

Adjusted R-squared 0.935245 S.D dependent var n g15249 

Log likelihood 233.1582 Hannan-Quinn criter. -4 031 864 

Prob(F-statistic) 0.000000 

Inverted AR Roots .97 
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MWH SALES - INDUSTRIAL - MACHINERY 

Dependent Variable. LOG(MWHN333-OH-KY) 
Method: Least Squares 
Date: 02118H1 Time: 13:11 
Sample: 1982Q4 2010Qd 
Included observations: I 1  3 
Convergence achieved after 9 iterations 

Variable Coefficient Std. Ermr t-Statistic Prob. 

LOG(JQINDN333-OH-KY) 0 503092 0.120403 4.1 78396 0.0001 
LOG(DS-KW-IN D-OH-KY (*8)/CPI(-6)) -0.322183 0,129203 -2 493630 0.0143 

LOG(DS-KWH-IND-OH-KY/APGIND-OH-KY) -0.047762 0.026667 -1.791 068 0 0763 

@lSPERlOD("1998q4") 0.065967 0.030048 2 195512 0.0305 
CDDB-OH-KY-65"(l-D-1965Ql-l986Q4) 8.27E-05 1.95E-05 4.248834 0 0000 

0-1 965QI-2001 Q2 0.152257 0.038175 3.988430 0.0001 
@lSPERIOD("2009ql") -0.081080 -2 67321 9 0 0088 
@ISPERlOO~2OOOq2") -0 281998 0.034988 -8.059888 0.0000 

0 030330 

@lSPERlOD$2OOOql") -0 075197 6.034782 .,2.161935 0.0330 
0.0000 

@QUARTER=Z 9.414453 0.465468 20 22577 0.0000 

@QUARTER=3 9.434672 0.462282 20 40980 0 0000 
@QUARTER=4 9.414505 0.465407 20 22653 0 0000 

AR(V 0.890755 0 046713 19.06876 0.0000 

20.20598 @QUARTER=l 9 423331 0.466364 

R-squared 0 93141 9 Mean dependent var 10.82105 
0 141517 Adjusted R-squared 0.922414 S D. dependenl var 

S E. of regression 0 038419 Akaike info criterion -3.513634 
Sum squared resid 0.1 53829 Schwarz criterion -3.1 75728 
Log likelihood 212.5203 Hannan-Quinn criter -3.37esi 5 
Durbin-Watson stat 1.868360 

Inverted AR Roots 09 
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MWH SALES - INDUSTRIAL - COMPUTER AND ELECTRONICS 

Dependent Variable: LOG(MWHN334-OH-KY) 
Method: Least Squares 
Date: 02/18/11 Time: 13.12 
Sample: 198OQ1 2010Q4 
Included observations: 124 
Convergence achieved after 14 iterations 

Variable Coefficient SM. Error t-Statistic Prob. 

C 7.638820 0.785e29 Q"718189 0.0000 

LOG(JQlNDN334-OH-Kv 0 068654 0 023298 2 946718 0.0039 

CDDB-OH-KY-65 0 0001 10 8 48E-08 12.96685 0 0000 

@ISPERIOD(" 1 Q86q3'') -0.075276 0 033735 -2 231351 0 0278 
@lSPERIOD("199Zq2) *0.1?4736 0.033268 -3.448810 0.0008 

@lSPERiOD("l988q4") 0.120977 0.033545 3 844841 0.0002 

@ISPER10[3('201Oq2) -0.176752 0 044545 -3.967914 0 0001 
1 -@ISPERIOD("201 Oq3")-@1SPERIOD("201Oq4") 0.348847 0 059188 5 893851 0 0000 

@lSPERlOD("20OBQl~') -0.110378 0 033326 -3.31 2 139 0 0012 

@lSPERIOD("2002ql") -0.1 02444 0.033293 -3.077074 0 0026 

POLO1 -0.054523 0.015581 ..3 499310 0.0007 

0 835586 0.057735 14.47272 0 0000 

R-squared 0.963975 Mean dependent var 10.75919 
Adjusted R-squared 0 880437 S.D. dependent var 0.21 7775 
S.E. of regression 0 043316 Akaike info criterion -3.348802 
Sum squared resid 0.210147 Schwarz criterion -3 075871 

F,statistic 272 4499 Durbin-Waison stat 1.788787 
Log likelihood 219 6257 Hannan-Quinn miter. -3.237931 

Prob(F-statistic) 0.000000 

Inverted AR Roots 04 
.f 

Lag Distribution of LOG(OS-KWH-IND_OH_KY/CPI) i Coefficient Std Error 1-Statistic 

' I  0 -0.04544 0 01 298 -3.49931 

' I  I -0.07270 0.02077 -3 49931 
2 -0 08178 0 02337 -3 49931 

I 3 -0.07270 0 02077 -3.48931 
I 4 -0 04544 0.01298 -3.49931 

" I  

Sum of Lags -0 31805 0.09089 -3.49931 
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MWH SALES - IND'IJSTRIAL - EL,EC. EQUIPMENT, APPLIANCE & COMPONENT 

Dependent Variable: LOG(MWHN335-OH-KY) 
Method. Least Squares 
Date: 02/18/11 Time: 13.13 
Sample: 1984Q1 2010Q4 
Included observations: 108 
Convergence achieved after 11 iterations 

Variable Coefficient Std. Error t-Statistic Prob. 

LOG(DS-KWH-IND-OH-KYANP1056 1) 
@lSPERlOD("t9e8q3") 
@lSPERIOD("1998q3") 

(QlSPERIODC2009q l")+@lSPERlOD("2009qZ") 
@ISPERIOD("ZOOBq4) 

@lSPERIOD("1986q3")+@lSPERIOD(Y992q2") 
@lSPERlOD('*Z002q3) 
@lSPERlOO('l999ql") 

@QUARTER=I 
@QUAR'TER=2 
@QUARfER=3 
@QUARTER=4 

POLO1 
PDLOZ 
ARU) 
A R M  

-0 045043 
-0 083343 
-0.066663 
-0 235459 

-0 073565 
0 065103 

-0 057785 
8.052516 
8 059279 
8.083518 
8 0621 02 
0 096288 

1147741 

-0 099709 

-0 012352 

-0 235883 

0 016224 
0 020768 
0 020910 
0 0291 68 
0 02621 0 
0 014501 
0 0209 10 
0 020907 
1216334 
1216439 
1216455 
1216512 
0 0501 34 
0 006802 
0 114382 
0 113489 

-2 776292 
-4 013147 

4 072589 

-5 073269 

-2 763877 
6 620318 
6 625307 
6 645142 
6 627227 
1920602 

-1 816043 
10.03425 

-2 078473 

-3.1~18013 

-3 804~51 

3 113398 

0.0067 
0 0001 
0.0020 
0 0000 
0 0003 
0 0000 
0 0025 
0.0089 
0 0000 
0.0000 
0 0000 
0 0000 
0.0579 
0.0728 
0 0000 
0 0405 

R-squared 
Adjusted R-squared 
S E of regression 
Sum squared resid 
Log likelihood 
Durbin-Watson stat 

0.965821 Mean dependent var 
0.960248 S D dependent var 
0.031295 Akaike info criterion 
0.0901 04 Schwarz criterion 
229.5565 Mannan-Quinn criter. 
1904155 

10 54494 
0.156964 

-3.954751 

-3 793639 
-3 557398 

Inverted AR Roots .88 .27 

Lag Distribution of LOG(JQINDN335-OH-KY) i Coefficient Std. Error 1-Statistic 

* I  
' I  

I 
I 

0 0.12838 0 06685 192060 
1 0 09629 0.05013 192060 
2 0.06419 0 03342 192060 
3 0.03210 0 01671 192060 

Sum of Lags 0 32096 0 1671 1 192060 

Lag Distribution of LOG(DS_KWH_IND_OH_I<YICPI) i Coefficient Std Error t-Statistic 

t 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

-0 01123 
,o 02021 
-0.02695 
-0 03144 
-0 03369 
-0 03369 
-0 03144 
-0 02695 
-0 02021 
-0 01123 

0 00618 
001113 
0 01484 
0.01731 

0 01855 
0.01731 
0.01484 
0.01113 
0 0061 8 

o.oia55 

-1 81604 
-1 81604 
-I ai604 

-I a1604 

-1 81604 
-1 81604 

-1 81604 

-1 81604 
-1 81804 

-1 81604 

Sum of Lags -0 24704 0 13603 -1 81604 
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MWH SALES - INDUSTRIAL - MOTOR VEHICI,ES AND PARTS 

Dependent Variable LOG(MWHN3361-62-83-OH-KY) 
Method Least Squares 
Date 02/18/11 Time 13 15 
Sample 1983Q1 2010Q4 
Included observahons 112 
Convergence achieved after 5 iterabons 
MA Backcast 1982QZ 1982Q4 

Vanable Coefficient Std Error t-StahStiC Prob 

C 8 051917 0 5201 85 15 47896 0 0000 
LOG~S_KWH_IND_OH_KY(-6)NVP10562(-6)) -0 063659 0 032882 -1 935967 0 0558 

Q ISPERIOD("'I999q 1") 0 541207 0 058225 9 295131 0 0000 

QlSPERlOD("2004q4") -0 270881 -4 605995 0 0000 
D-1965Q1-2005Q 1 0 230177 0 048607 4 735464 0 0000 

@lSPERlOD("2008q3") -0 219970 0 064779 -3 395720 0 0010 

0 0000 6 346838 CDDB-OH-KY-65 9 43E-05 149505 

glSPERlOD("200Oql") a 1 9 5 ~  0 059601 3 2 8 5 ~ 4  0 0014 
0 05881 0 

@lSPERlOD("2OOSq4") -0 241 327 0 068775 -3 50~1926 0 0007 
@lSPERIOD("200~ 1") -0 296137 0 068781 4 43442 1 0 ODD0 
@ISPERIOD["I 991ql") 0 131337 0 0581 81 -2 257392 0 0262 

PDLOl 0 081793 0 024827 3 294454 0 0014 
PDLO2 -0 174030 -5 735555 0 0000 0 030342 
ARUI 0 441367 0 097294 4 536622 0 0000 

o 097em 4 89801 1 0 0000 M ( 3 )  

R-squared 0 888195 Mean dependent var 11 43920 
Adjusted R-squared 0 872058 S D dependent var 0 197459 

0 479336 

S E of regression 0 070629 Akaike info criterion -2 338684 
Sum squared resid 0 483880 Schwart uiterion -1 974599 
Log likelihood 145 9663 Hannan-Ciuinn criter -2 190963 
F-statistic 55 04158 Durbin-Watson stat 2 131481 
Prob(F -statistic) 0 000000 

Inverted AR Roots 44 

Inverted MA Roots 39- 681 39c 881 - 78 

Lag Distribution of LOG(JQINDN3361-62-63-OH-KY) I Coefficient Std Error t-Statistic 

* I  0 0 12269 0 03724 3 29445 
I 1 0 08179 002483 329445 
I 2 0 04090 0 01241 3 29445 

0 07448 3 29445 

Lag Distribubon of LOG(T~_KWH_IND_~H_KY/APGIND_OH_KY) Coefficient Std Error t-Statistic 

Sum of Lags 0 24538 

I 

I 0 -0 17403 0 03034 -5 73555 

I 1 -0 05701 0 01517 -5 73555 

0 04551 -5 73555 Sum of Lags -0 261 04 
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MWH SALES - WDUSTRIAL - AEROSPACE PRODUCTS AND PARTS 

Dependent Variable: LOG(MWHN3364-OH-KY) 
Melhod: Lead Squares 
Date: 02/18/11 Time: 13:17 

Sample (adjusted}: 1976Q33 2010~24 
Included observations: 138 after adjustments 
Convergence achieved after 9 iterations 

Variable Coefficient Std. Errar t-Statistic Frob. 

C 10.40620 0.301787 34 48198 0 0000 

LOG(TS-KWH-IND-OH-KYICPI) .O 077685 0 034073 -2.279933 0.0243 

C 0 D B-OH-KY-65 0.0001 22 8.06E-OB 15.1 7080 0.0000 

@~SPERIOD("1986q2")+@ISPERt00("1991q4) 0.1 29654 0.025078 5.1 70028 0 0000 

@~SPERIOD("1991qI")+@ISPERIOD("l999q4") -0 084 145 0 025266 -3.330377 0.0011 

QlSPERlOD(~'t99Zq7")+~ISPERf00~X)0Uq3''~ -0 280391 0.025243 - 1 i.10777 a. oooo 

@lSPERlOD("200lq2") 0 219082 0 036720 5.966257 0 0000 

@lSPERlOD("2OOlq4")+@lSPERIOD("20O4ql") 0 127053 0 026964 4711866 0.0000 

@ISPERlOD("2003q3")) -0 159349 0 037565 -4.24 1923 0.0000 
@lSPERl00('.2003q4") -0.403937 0.036510 -11 06362 0 0000 

AR(1) 0.475000 U 083613 5.68091 1 0 0000 

ARC4 0.458309 0.083692 5 478172 0 0000 

@lSPERlOD("2008q2")+@lSPER100("2002q3") 0 164495 0.025305 6.500603 0.0000 

POLO1 0.159517 0.055972 2.849946 0.0051 

R-squared 0 9221 12 Mean dependent var 1 1 .I 3682 
Adjusted Rquared 0 913946 S.D. dependent var O"144033 
S.E. of regressibn 0.042252 Akalke info criterion -3 39441 1 
Sum squared resid 0 221367 Schwarr criterion -3.097443 
Log likelihood 248.2144 Hannan-Quinn crlter. -3.273731 
F-statistic 11 2 9252 Durbin-Watson stat 1.928903 

Prob(F-statistic) o.onoooo 

Inverted AR Roots "95 -.48 

Lag Distribution of LOG(JQlNDN3364-OH-KY) i Coefficient Std Error t-Statistic 

* I  0 0 15952 0 05597 2.84995 
I 1 0.07976 0.02799 2.84995 

Sum of Lags 0.23928 0 08396 2.84995 
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MWH SALES - NDUSTRIAL, - MISCELLANEOUS 

Dependent Variable: LOG(MWHNAOl-Oti-KY) 
Method: Least Squares 
Date: 02118111 Time: 13:16 
Sample: 1979Q1 201OQ4 
Included observations: 128 
Convergence achieved after 8 ilerations 
MA Backcast: 1978Q3 1978Q4 

Variable Coefficient Std. Error t-Statistic Prob. 

C 11 88779 0.501920 23.68465 0.0000 

LOG(JQINDNAOl-OH-KY) 0.437354 0.202024 2.1 64859 0 0325 

CDDE-OH-KY-65 0.0001 52 5.82E-06 26.08549 0.0000 
~-1965a i -2001~3 0.239000 0.034977 6.832993 0 0000 

@ISPERIOD("l993q l")+@lSPERIOD~'1993q2") -0.1 12249 0.022882 .4.90559 1 0.0000 

@ISPERIOD("I 996q2") -0.100633 0.02441 3 -4.122139 0.0001 

@lSPERlOD('Z003q4'') -0.0641 36 0.024469 -2 621 110 0.0100 
@lSPER10D("2004q4) 0 131309 0.027091 4.846902 0.0000 

@ISPERIOD("2005q 1") -0.166456 0.0272 12 -6 117062 0.0000 

@lSPERlOD('2OOOq2") -0.1 53083 0 029028 -5 273714 0.0000 

@lSPERIOD("20OOq3")c@ISPERIOD~2000q4") -0.1 05271 0 027091 -3 885913 0.0002 
@lSPERIOD("2001 qZ")+@ISPERl~O~2005q4") -0.069407 0 017390 -3.99 130 I 0.0001 

@ISPERl0D("2008q3")+@lSPERIOD("2008qd") 0 133541 0 023910 5 5851 72 0 0000 

AR(V 0.980983 0 0 12992 75 50632 0.0000 
MAW 0.150976 0.000364 414.8660 0.0000 

0.031283 -1 "766453 0 0800 PDLOI -0.055260 

R-squared 0 986800 Mean dependent var 12 43838 
Adjusted R-squared 0 985032 S D dependent var 0 28231 1 
S E of regression 0 034539 Akaike info criterion -3 776990 
Sum squared resid 0 133609 Schwarz criterion -3 420486 
Log likelihood 257 7274 Hannan-Quinn criter -3 632141 
F-statistic 558 1851 Durbin-Watson stat 1.906248 
Prob(F -stallstic) 0 000000 

Inverted AR Roots 98 

Std. Error t-Statistic Coefficienl Lag Distribution of LOG(DS-KWH-lN D-OH-KY (-4)IC Pl(4)) i 

" I  
" I  

0 -0 05526 0.03128 -1 76645 
1 -0.02763 0.01564 -1.76645 

Sum of Lags -0.08289 0 04692 -1 76645 
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KWH SALES - OTHER PUBLIC AUTHORITTES - WATER PUMPTNG 

Dependent Variable. LOG(KWH0PAWP-OH-KY) 
Method: Least Squares 
Date: 02/22/11 Time: 17:19 
Sample. 1978M01 2010M12 
Included observations: 420 

Varlabie Coefficient Std. Error t-Statistic Prob 

((@MoNTH=6)+(@MONTH=7))'CDD-OH-KY_85 
(@MONTH=8)'CDD-OH-KY-65 

(1 .((QMoNTH=6)+(~MONTH=7)+(~MONTti=8]))*CDD-OH-KY-65 

C 7 343583 0 815592 9 003991 0 0000 
0-1 965hlOl-2001 M I  Z"LOG(CUSRES-OH-KY) 0688205 0 059001 1129152 00000 

LOG(~S-W-OPA-OH-KY/CPI~ -0041952 0020836 2013434 00448 
(1-D-1965M01 2OOlMl2)*LOG(CUSRES OH-KY) 0 ~ 2 3 7 7 9  005602e to74g57 oaooa 

1)) -0.o03603 o 001357 -2 654939 o 0083 
((~MONTH~5)+(@MONTH~8)+(@MONTH~7)+(@MONTH~8))'(PRECIP~OH~KY+PRECIP~OH~KY(- 

~ ~ ~ ~ ~ ~ ~ ~ = ~ ) + ~ @ M ~ r J T H = ~ ~ ~ ( ~ ~ O N T H - 1 0 ) M O N T H = l  I))*(PRECIP-OH-KY+PREClP-OH-KY(- 
1 )) -0 002277 0 001320 -1 725192 0 0853 

0 000684 5 08E-05 13 47076 0 0000 
0 000774 5 67E-05 13 65227 0 0000 

- - -  0 001241 0 000101 12 33444 0 0000 
@lSPERiOD("~982rn06") 0832372 0081478 1021594 00000 

- 

@ISPERIOD("I 998m10) -0 559534 o 081309 4 e81549 o 0000 
@lSPERiOD("2OOOmOl~') -0 803448 o 081 575 -9 e49237 0 0000 
@iSPERlOD("20OOrnO6') 0354003 0081863 4324362 00000 
@lSPERIOD("2000m05") -0 891377 0 082285 -8 402177 0 0000 
@lSPERlOD("2000mO7") -1 272908 0 081849 -15.55187 0 0000 
D-ZOOOMO~-2007 M12 -0 485575 o 0 2 m i  .i972236 o ooon 

@iSPERlOD("20OlmO7") -0879371 0 084491 -1040782 00000 
D-2001 M09-2002M06 -0 144578 0 028124 -5 140731 0 0000 

@1SPERIOD("2002mlO") -0 453355 0 089081 -5 089212 0 0000 
D-2002MO7-2003M01 0365595 0038160 9580551 0 0000 

@lSPERIOD("2003m01") 0476502 0088909 5359416 00000 

@lSPERIOD("2004rnO3) 0833829 0081677 10 20890 00000 
@lSPERlOD("2006rnW) -0530826 0081833 -6486693 00000 
@lSPERIOD("2006mlO") 0298049 0082239 3624159 00003 
@lSPERlOD~'20lOrnO3") 0 601023 0 082044 7 325577 0 0000 

D-1985MQ1-2007M09 0219829 0017147 1280855 ODD00 

@lSPERl~D("2004mOI") o 424579 o 081677 5 198297 o ooao 

R-squared 
Adjusted R-squared 

S E of regression 

Sum squared resid 

Log likelihood 
F-statistic 
Prob(F-statistic) 

0.921765 Mean dependent var 16 43708 
0.916589 S D. dependent var 0.279838 

0.080762 Akaike info criterion 2 132488 

2 563358 Schwarz criterion 1 872757 

474.8225 Hannan-Quinn criter 2 029831 
178.0885 Durbin-Watson stat 1 729098 
0 OOOOOQ 
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K W  SALES - OTHER PUBLJC ATJTHORITIES - LESS WATER PUMPING 

Dependent Variable: LOG(KWH0PALWP-oH-KY) 

Method: Least Squares 
Date: 0211 6/11 l h e :  1 1.07 
Sample: 1978M01 2010M12 
Included observations: 396 
Convergence achieved afIer 6 iterations 
MA Backcast: 1977M01 1977M12 

Variable CoerYicien t Std. Ermr t-Statistic Prob 

C 9.177343 0 4648 18 19.74395 0.0000 

LOG(~S_KWH_OPA_OH_KY/CpI) -0.753704 0 036853 -4 170683 0.0000 
LOG(DS_KWH-OPA_OH_KY!-l t)/APGOPA-OH-KY(-I 1)) .0.086142 0.021766 -3 953931 0.0001 

CDDB_OH~KY~65'D~1976MOl_l984M12 0.000266 0 000101 2.642251 0.0086 

5 45E-05 10 59282 0.0000 CODB-OH-KY-65"( l~~D~l976MOl~ lQB4M12)  0 000578 
HDDB_OH_KY_59+D_I 976M01-1984M 12 0 000107 3.1 BE-05 3.358502 0 0009 

HDDB-OH-KY-59"(l-D-1976MO 1-1984~12) 8.33E-05 2 13E-05 3.912876 0 0001 
@MONTH=6 0.0441 97 0 011728 3 768620 0 0002 

@MONTH=11 -0 046075 0.01 1843 4.059367 a 0001 
0.053263 5 100765 0 0000 

@ISpERIODC'i 995rnOB") -0 228265 0.053677 -4.252564 o oono 
@~SPERIOD("1999m06) -0 239280 0.053810 -4 446751 0 0000 
@lSPERIOD~1999mlO") 0.263578 0.053521 4.924797 0 0000 
@~SPERlOD("19991n12~} 0.271471 0.054635 4.968812 0.0000 

@lSPERl~D("2ooomo4*') -0.485594 0 054477 -8 914713 0.0000 
@lSPERlOD("2oOOrnl2) 0.289804 0.060753 4.770228 0 0000 
@ISPERIOD("200 lmOl") -0.2371 52 0.059899 -3 959179 0.0001 
@lSPERlOD(?zoOlrnO4") -0.280704 0,O 54442 -5.1 56055 0 0000 

@ISPERIOD("1994m02") 0.271680 

@lSPER100[''2002rn12) -0.1 96509 0.053360 -3.682595 0.0003 

PDLOI 0.4988 19 0 045765 1 n 89966 0.0000 

AR(1) 0 559005 0.044939 12.43909 0 0000 
0.0001 MA(12) 0.211 71 1 0.052362 

R-squared 0 941059 Mean dependent var 18.51108 
Adjusted R-squared 0.937750 S.D dependenl var 0.249366 

4.043206 

S E. of regression 0 062217 Akaike info criterion -2 662435 
Sum squared resid 1.447722 Schwan criterion -2.441 245 
Log likelihood 549 1621 Hannan-Quinn criter. -2 574806 
F-statistic 284.351 1 Rurbin-Walson slat 2.160948 
Prob(F4atistic) 0.000000 

4 

Inverted AR Roots "56 
Inverted MA Roots 85+ 23i .85- 23i 62+ 52i 62+ .62i 

23+ 85i 23- 85i .23- 65i -.23+ 85i 
- 62+.62i - 62+ 62i - 85-231 -.85+ 231 

La9 Distribution of LOG(E9OX-OH-KY) i Coefficient SM. Error 1-Statistic 

* I  0 0.74823 0.06865 10.8997 

I 1 0.49882 0.04576 10.8997 

I 2 0.24941 0.02288 10.8997 

149646 0.1 3729 10 8997 Sum of Lags 
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KWH SALES - STREET LIGHTING 

Dependent Variable: COG(KWHSL-OH-KY) 
Method: Least Squares 
Date: 02/18/11 Time: 1130 
Sample (adjusted): 1976M03 2010M12 
tncluded observations: 41 8 aHer adjustments 
Convergence achieved after 13 iterations 

Varla ble Coefficient Std Error 1-Statistic Prob 

C 
LOG(N-OH-KY) 

D-1965M01-2002M12'@MONTH=1 
D~1965M01~2002Ml2"~MONTH=2 
D-1965M01-2002M 1 2'@gMONTH=4 
D~1965M01~2002M12'@MONTH=5 
D~1965M01~2002MI 2"@MONTH=6 
D~1965M01~2002Ml2*@MONTH=7 
D-1965M01-2002M12'@MONTH=8 
D~1965M01~2002M12'@MONTH=9 
0-1 965M01~2002M12*@MONTH=lO 
0-1 965M01~2002Ml2'@MONTH=11 
D~1965M01~2002M12'@MONTH=I2 

@1SPERIOD("1980m02") 
@ISPERIOD("I 991 m06") 
@ISPERIODf'1999moe") 
@ISPERIODf'1999mli") 
@lSPERIODf'20OlmOZ") 
@lSPERIOD("2001 m03") 
@ISPERIOD("2001 m05") 

~lSPERIOD("2001m07")+@lSPERIODf'2OO2mO~') 
@ISPER tOD("2002m06") 
@ISPERIOD("1991mO3") 
@lSPERlOD("2007mO2") 
@lSPERlOD("2007mO5) 
@ISPERlOD("2007mO6") 
@lSPERlOD("2002mO2") 
@lSPERlOD("ZOO6mOZ") 

D-1965M01-2007M09 
PDLO1 
A w l )  
AR(2) 

6 634622 
1 187030 
0.1 29729 
-0 017364 
-0 125481 
-0 183103 
-0 272574 
-0 227443 
-0 144261 
-0 079487 
D 026083 
0 080469 
0 143832 

-0 163252 
-0 366945 
0 526448 

-0 21 51 51 
-0 751729 
0 414849 

0 194966 

-0 137568 
-0 134596 

0 054432 
0 106135 
0 084365 
0 067105 

0 41 1845 
0 220771 

-0 314116 

-0 146027 

-0 106050 

-0 148257 

0 817873 
0 093199 
0 005804 
0 005586 
0 005380 
0 005853 
0 006585 
0 006769 
0.006805 
0 006838 
0 006776 
0 006638 
0 006298 
0 022107 
0 023674 
0 022075 
0 022062 
0 022988 
0 023222 
0 022717 
0 016464 
0 022475 
0 022208 
0 021717 
0 022853 
0 022445 
0 022361 
0021748 
0 012238 
0 052585 
0 055537 
0 053764 

8 112046 
12 73652 
22 34983 

-3 108402 
-23.32294 
-31 28516 
-41 39356 
-33 6001 8 
21 I9983 

-11 62400 
3 849203 
12.121 99 
22.83764 

-7.384568 
-1 5 49977 
23.84800 

-9.75221 1 
-32 70043 
18 08003 

-13 82746 
11 .a2759 

-6 497423 
-6 194428 
-6 197862 
-4 640490 
2425113 
4.746497 
3 879554 
5484119 

-2.819371 
7 415701 
4 106317 

0 0000 
0 0000 
0 0000 
0 0020 
0 0000 
0 0000 
0 0000 
0 0000 
0.0000 
0 0000 
0 0001 
0.0000 
0 0000 
0 0000 
0 0000 
0 0000 
0 0000 
0 0000 
0.0000 
0 0000 
0 0000 
0 0000 

0 0000 
0 0000 
0.0158 
0.0000 

0 0000 
0.0051 
0 0000 
0 0000 

o oono 

o oaoi 

R-squared 
Adjusted R-squared 
S E of regression 
Sum squared resid 
Log likelihood 
F-stalistic 
Prob(F-statistic) 

0 978873 Mean dependent var 
0 977176 S.D. dependent var 
0.023862 Akaike info criterion 
0 219790 Schwan criterion 
984 9512 Hannan-Quinn criter. 
576 9154 Durbin-Watson stat 
0 000000 

15.94102 
0.1 57949 

-4 559575 
-4.250639 
-4 437446 
2 042699 

Inverted AR Roots "72 - 31 

Lag Distribution of LOG(SAT-SL-OH-KY) i Coeficient Std. Error t-Statistic 

I 
I 

' I  
* . I  

0 -0 19768 0 0701 1 -2 81 937 
.O 14826 0.05259 -2 81937 1 

2 -0 09884 0 03506 -2 81937 
3 -0 04942 0 01753 -2 61937 

0 17528 -2.81937 Sum of Lags -0 49419 
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SERVICE AREA - SUMMER PEAK 

Dependent Variabte: COG(MWSPEAK-OH-KY) 
Method: Least Squares 
Date: 03/02/11 Time: 1736 
Sample: 1/01/1914 12/31/2010 IF WEEKDAY4.5 
Included observations: 374 

Variable Coefficient Std. Error 1-Statistic Pmb. 

D-072180-O91498*MJUN 
(1-D~072180~091498)*MJUN 

0-0721 80-091498'MJUL 

D-072180-09149B*MAUG 
(1 -D-072180-091498)'MAUG 

MSEP 

(1 -D-072 180-091 498)'MJUL 

(D~072180~09l498)*(MJUN+MSEP)*LQG(KWHSEN D-OH-KY-WN/I OOO/DAYS) 
(1 -D~072180~091498~(MJUN+MSEP)'LOG(KWHSEND_OH_KYN/lOOO/DAYS) 

(D~072180~091498)"(MJUL)"LOG(KWHSEND~OH~KY~WN/1000/DAYS) 
(1~D~072180~09l498).(MJUL)"LOG(KWHSEND~OH~KY~WN/1000/DAYS) 
(D~072180~091498~(MAUG~L0G(KWHSEND~OH~KY~WN/1000/DAYS) 

(1 -D~O72180~091498)'(MAlJG)'LOG( KWHSEND-OH-KY-WNII 0001DAYS) 
(MJUNYPMHIGH 

(MJUL+MAUG+MSEP)*PMHIGH 
(MJUN+MJUL+MAUG+MSEP)"PREVPMHIGH 

(MJUN+MAUG)'AMLOW 
MJUL"AML0W 
MSEP'AMLOW 

(MJUN+MJUL+MAUG+MSEP)"PMHUMlDATHIGH 
JULY4WEEK'P MHlGH 

@ISPERIOD("6/11/1976") 
@lSPERIOD("6/18/19763 
@lSPERIOD["7/5/1993") 

@ISPERlOD~'7/5/99) 
@lSPERIOD("B/13/1999) 
@ISPERIOD("B/17/I1 Q9e") 

D-060107-082907 
@ISPERlOD("7f7/10") 

-3 021771 

-3 124540 
-3 287855 
-3.623843 
-? 598406 
-4 460045 
-3 635690 
0 909660 
0 920730 
0 915842 
0.943693 
0 749686 
1 007129 
0.006528 
0 010185 
0 002587 
0 0051 75 
0 003140 
0 0091 30 
0 000754 

-0 00031 8 
0.097349 

-0 124767 
-0 109721 
-0 122669 
0 105063 
0 104280 

-0 093970 
-0 384991 

0 321205 
0 319518 
0 290345 
0.184254 
0 243600 
0.229457 
0 260506 
0 016172 
0 017986 
0 024645 
0 01 3466 
0 020357 
0 01 8754 
0 002595 
0 001090 
0 000596 
0 000788 

0 000945 
0 002129 
0 000302 
7 53E-OS 
0 036540 
0 036541 
0 035655 
0 035885 
0 035423 
0 035654 
0 010804 
0 035580 

.9 376481 
-9 778925 
-11 32395 
-1 9 66766 
8 561 600 
-1 9 43742 
-13 95628 
50.05902 
51 19140 
37 16087 
70 081 35 
36 82746 
53 70340 
2 516140 
9 341020 
4 339495 
6 569148 
3 322639 
4 288538 
2 497370 

-4.226065 
-2 664175 
-3 4 144 19 
-3 077284 
-3.437554 
2 965939 
2 924797 

-8 697776 
-10,82035 

0 0000 
0 0000 
0 0000 
0 0000 
0 0000 
0 0000 
0 0000 
0 0000 
0 0000 
0 0000 
0 0000 
0 0000 
0 0000 
0 0123 
0 0000 

0 0000 
0 0000 

0 0010 
0.0000 
0 0130 
0 0000 

0 0081 
0 0007 
0.0023 
0 0007 
0 0032 
0 0037 
0 0000 

0 0000 
~ ~ 

R-squared 0 980720 Mean dependent var 8 284019 
Adjusted R-squared 0 970155 S D dependent var 0.240056 

S E of regression 0 034859 Akaike info criterion -3 812170 
Sum squared resid 0 414422 Schwarz criterion -3.507882 
Log likelihood 741 8757 Hannan-Quinn cnter -3 691 354 
Dutbin-Watson stat o e89958 
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SERVICE AREA - WINTER PEAK 

Dependent Variable: LOG(MWWPEAK-OH-KY) 
Method: Least Squares 
Date: 0310311 1 Time: 12:38 
Sample: 1/01/1874 12/31/2010 IF WEEKDAY<% 
Included observations: 258 

Variable Coefficient Std. Error t-Statistic Prob. 

AMPEAK'(MDEC+MJAN+MFES*MMAR) -1 609170 0 284221 -5 661692 0 0000 

AMPEAK'(MOEC+MJAN+MFEBtMMAR)'LOG(KWHSEND_OH_KY_WNII 0001DAYS) 0 882089 0.025989 33.941 38 0 0000 

AMPEAK'(MDEC+MJAN+MMR)VINDAM 0 006007 0 001457 4.122567 0 0001 
AMPEAK*(MJAN+MFEB+MMAR)*PREVPMLOW -0 002277 0 001045 -2.178155 0 0303 

AMPEAK'(MDEC*MJAN+MFEB tMMAR)*AMLOW -0 002167 0.001165 -1 859507 0.0641 

PMPEAK*(MDEC+MJAN tMFEB+MMAR) -0 936795 0 372091 -2.517650 0.0125 
pMpEAK*(MDEC+MMAR)*LOG(I<WHSEND~OH~KY~WNI1000IDAYS) 0.826439 0.034517 23.94265 0 0000 
PMPEiAKa(MJAN*MFEB)*LOG(KWHSEND-OH_KY-WN/I 0001DAYS) o 822818 o 03252 24.02242 o ooon 

PMPEAK'(MDEC+MJAN+MFEB+MMAR)'PMl.OW -0.003700 0 001386 -2.669020 0.0081 
@ISPERIOD("II27/1977")+@lSPERIOD("1/28/1977") -0 253712 0 058986 -4.301214 0 0000 

PMPEAK"XMAS -0 083042 0 029658 -2.800147 0 0055 

@lSPERlOD("l/23/2OO3) -0.165564 0 085684 -1 932259 0.0545 

R-squared 0 883007 Mean dependent var 8.026330 

Adjusted R-squared 0.877776 S.D dependent var 0 235440 

Sum squared resid 1.666687 Schwarz criterion -1.945968 

Log likelihood 284.3476 Hannan-Quinn criter 
Durbin-Watson 5ht  0.565187 

S.E. of regression 0.08231 1 Akaike info criterion -2.1 1 122 1 

-2.044772 
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Mnenionks Definitions 

VARIABLE 
@ISPERIOD("S/l 1/1976") 
@lSPERlOD("6/l8/1976") 
@lSPERIOD("1/27/1977") 
@ISPERlOD("112811B77") 
@lSPERIOD("7/5/1993") 
@ISPERIOD("7/5/1999") 
@lSPERIOD("8/13/1999") 
@lSPERIOD("8/17/1999') 
@lSPERlOD$l/23/2OOY) 
@lSPERlOD("7fl/2010") 
@lSPERlOD("l98OMO~) 
@lSPERlOD("lQ82MO6") 
@ISPERIOD("1986Q2") 
@lSPERIOD("1988Q3") 
@lSPERlOD(*l988Q3") 
@ISPERIOD(" 1988Q4") 
@lSPERlOD("l99OQ2") 
@ISPERIOD("1991 M03") 
@lSPERlOD(" l9SlM~~) 
@ISPERIOD("1991 M06") 
@lSPERIOD("1991 M I  1") 
@ISPERIOD('? 9Q'IQl") 
@ISPERIOD(" 199 1 Q3") 
@lSPERlOD("l991Q4") 
@ISPERIOD("1992QI") 
@ISPERlOD("1992Q2") 
@lSPERlOD("l993MOD) 
@lSPERlOD$1993MlO") 
@ISPERIOD("1993MI 1") 
@lSPERlOD("l993Ql") 
@ISPERIOD(" 1993Q2") 
@lSPERIOD("l994M02") 
@ISPERIOD("1984M05") 
@ISPERIOD(*lB94Q?") 
@lSPERlOD("1995MM") 
@lSPERlOD("1995MO5") 
@lSPERlOD("l995MOS) 
@lSPERlOD("l996Q2") 
@lSPERlOD("l996Q3") 
@lSPERlClD("lQ97Q3") 
@lSPERlOD("l998MO5") 
@lSPERlOD("l998MO7") 
@ISPERlOD("1998M10") 
@ISPERlOD("?998QY) 
@ISPERIOD("? 998Q4") 
@ISPERIOD("I 999M02") 
@lSPERIOD$I Q99M06') 
@lSPERIOD("I Q99M10") 
@ISPERIOD("I Q99M11") 
@ISPERIOD("I 999M12") 
@ISPERIOD("I 999Q1") 
@lSPERlOD("l599Q4") 
@lSPERlOD("2OOOMOl") 
@lSPERlOD("2000MM") 
@lSPERlOD("200OMO5") 
@ISPERIOD('20OOM06') 
@lSPERlOD("20OOMO7*) 
@ISPERIOD('20OOM08') 
@ISPER100('2000M10') 
@lSPERIOD("2DOOM12') 
@lSPERIOD('2DOOQ1") 
@ISPERIOD("20OOQ2") 
@lSPERlOD("20OOQ3") 

@lSPERlOD("2001M01") 
@lSPERlOD("2OOlMO2') 
@lSPERlOD("2DOlMU3') 
@ISPERIOD('2001M04") 
@lSPERIOD("2OOIM05') 
@lSPER10D("2001M06a) 
@lSPERlOD(~20OlMO7") 
@ISPERIOD~2001Q1') 
@lSPERlOD~20OlQ~) 
@lSPERlODr20OlQ4') 
@ISPERlOD("2002MO2') 
@lSPERlOD('2002MO4') 
@ISPERlOD("2002M05') 
@JSPERlOD("2002M06') 

QISP ERIODC 2000Q47 

OESCRIPTION 
QUALITATIVEVARIABLE - JUNE 11. 1976 
QUALITATIVEVARIABLE -JUNE 18,1976 
QUALITATIVE VARIABLE - JANUARY 27. 1977 
QUALITATIVE VARlABLE - JANUARY 28, 1977 
QUALITATIVEVARIABLE - JULY 5, 1993 
QUALITATIVE VARIABLE - JULY 5, 1999 
QUALITATIVE VARIABLE -AUGUST 13,1999 
QUALITATIVE VARIABLE -AUGUST 17.1999 
QUALITATIVE VARIABLE - JANUARY 23, 2003 
QUALITATIVE VARIABLE ~ JULY 7,2010 
QUALITATIVE VARIABLE - FEBRUARY, 1980 
QUALITATIVE VARIABLE - JUNE, 1962 
QUALITATIVE VARIABLE - SECOND QUARTER, 1988 
QUALITATIVE VARIABLE - THIRD QUARTER, 1986 
QUALITATIVE VARIABLE - THIRD QUARTER, 1988 
QUALITATIVE VARIABLE . FOURTH QUARTER, I988 
QUALITATIVE VARIABLE - SECOND QUARTER, 1990 
QUALITATIVE VARIABLE - MARCH, 1991 
QUALITATIVE VARIABLE - APRIL, 1 997 
QUALITATIVE VARIABLE . JUNE, 1991 
QUALITATIVE VARIABLE - NOVEMBER, 1991 
QUALITATIVE VARIABLE - FIRST QUARTER, 1997 
QUALITATIVE VARIABLE - THIRD QUARTER, 1991 
QUALITATIVE VARIABLE - FOURTH QUARTER, 1991 
QUALITATIVE VARIABLE - FIRST QUARTER, 1992 
QUALITATIVE VARIABLE . SECOND QUARTER, 1992 
QUALITATIVE VARIABLE . SEPTEMBER, 1993 
QUALITATIVE VARIABLE - OCTOBER, 1993 
QUALITATIVE VARIABLE - NOVEMBER. 1993 
QUALITATIVE VARIABLE - FIRST QUARTER, 1993 
QUALITATIVE VARIABLE SECOND QUARTER, 1993 
QUALITATIVE VARIABLE - FEBRUARY, 1994 
QUALITATIVE VARIABLE ~ MAY, 1994 
QUALITATIVE VARIABLE - FIRST QUARTER, 1994 
QUALITATIVE VARIABLE - APRIL, 1995 
QUALITATIVE VARIABLE - MAY, 1995 
QUALITATIVE VARfABLE - AUCLIST, 1995 
QUALITATIVE VARIABLE - SECOND QUARTER, 1996 
QUALITATIVE VARIABLE - THIRD QUARTER, 1996 
QUALITATIVE VARIABLE - THIRD QUARTER, 1997 
QUALITATIVE VARIABLE. MAY, 1998 
QUALITATIVE VARIABLE - JULY, 1996 
QUALITATIVE VARIABLE ~ OCTOBER, 1996 
QUALITATIVE VARIABLE. THIRD QUARTER, 1998 
QUALITATIVE VARIABLE - FOURTH QUARTER, 1998 
QUALITATIVE VARIABLE - FEBRUARY, 1999 
QUALITATIVE VARIABLE. JUNE, 1999 
QUALITATIVE VARIABLE - OCTOBER, 1999 
QUALITATIVE VARIABLE - NOVEMBER. 1999 
QUALITATIVE VARIABLE - DECEMBER, 1999 
QUALITATIVE VARIABLE - FIRST QUARTER, I999 
QUALITATIVE VARIABLE 1 FOURTH QUARTER, 1999 
QUALITATIVE VARIABLE - JANUARY, 2000 
QUALITATIVE VARIABLE - APRIL, 2000 
QUALITATIVE VARIABLE - MAY, 2000 
QUALITATIVE VARIABLE - JUNE, 2000 
QUALITATIVE VARIABLE - JULY, 2000 

QUALITATIVE VARIABLE - OCTOBER, 2000 
QUALITATIVE VARIABLE - DECEMBER, 2000 
QUALITATIVE VARIABLE. FIRST QUARTER, 2000 
QUALITATIVE VARIABLE - SECOND QUARTER, 2000 
QUALITATIVE VARIABLE - THIRD QUARTER, 2000 
QUALITATIVE VARIABLE - FOURTH QUARTER, 2000 
QUALITATIVE VARIABLE - JANUARY. 2001 
QUALITATIVE VARIABLE - FEBRUARY, 2001 
QUALITATIVE VARIABLE - MARCH, 2001 
QUALITATIVE VARIABLE - APRIL, 2001 
QUALITATIVE VARIABLE - MAY, 2001 
QUALITATIVE VARIABLE - JUNE, 2001 
QUALITATIVE VARIABLE - JULY. 2001 
QUALITATIVE VARIABLE - FIRST QUARTER, 2001 
QUALITATIVE VARIABLE - SECOND QUARTER, 2001 
QUALITATIVE VARIABLE - FOURTH QUARTER, 2001 
QUALITATIVE VARIABLE - FEBRUARY, 2002 
QUALITATIVE VARIABLE ~ APRIL, 2002 
QUALITATIVE VARIABLE - MAY, 2002 
QUALITATIVE VARIABLE - JUNE, 2002 

QUALITATIVE VARIABLE - AUGUST, 2000 

SO 



@i~PERlOD("2002M07") 
@1sPERlOD('2002M08 ') 
~ I S P E R I O D ~ ' ~ O O ~ M ~ O  ') 
&SPERIOD("2002M12"j 
@~SPERlOD("2002Q1') 
@isPERlOD("2002Q2') 
@lsPERlOD('2002Q3*) 
@lSPERIOD('2003M01") 
@glSPERIOD("2003MlT) 
@glspERIOD~2003Ql") 
@I.!jPERlOD~2003Q3') 
@glSPER10D('2003Q4m) 
@ISPERIOD('2004MOl") 
@glspERIOD("2004MO3') 
@glspERlOD~2004Mo5") 
@ISPERlOD("2004MO6') 
@lSPERIOD("2004M11") 
@ISPERlOD("2004M12") 
@~SPERIOD("2004QI") 
@[spERlOD('2004Q4") 
@iSPERIOD('2005M01") 
@I~PERlOD("2005MO2") 
@lSPERlOD('2005MO3") 
@ISPERlOD('2005MO8") 
@~SPERIOD("2005Q1") 

@lSPERlOO~2006MO2") 
@ISPERIOD("2006M09") 
@ISPERlOD("2006MlO") 
@lSPERlOD("ZOO7MO2") 
@glspERIOD("2007MO4") 
@jspERlOD("2007M05") 
@prspERlOD("2007M06') 
@i9l~PERlO0("2007MIO") 
@lsPERlOD("2007Q4") 
@~~~ERlOD("2008MIO") 
@ISPER100('200802"} 
@SPERlOD("2008Q3") 
@lsPERlOD("2008Q4") 
@~sPERIOD('~OOQMO~*) 
@lSPERlOD('2009Ql") 
@IsPERlOD('2009Q2") 
@lSPERIOD("ZO1OMOZ") 
@ISPERIOD("201 OM03") 
@SPERIOD("201 OMO5") 
@ispERlOD("201 OMiO") 
@~SPERIOD("201 OQ2") 
@ISPERIOD(YZOI OQ3") 
@ISPERIOD("201 OQ4") 
@MQNTtl=1 
@MONTH=~O 
@MONTH=11 
@MONTH=12 
 MONTH=^ 
@MQNTH=3 
  MONTH=^ 
@MONTH=5 
  MONTH=^ 
@MQNTtl=7 
  MONTH=^ 
@MONTH=B 
@QUARTER=I 
@QUARTER=2 
@QiJARTER=3 
@QUARTER=4 
AMLOW 
AMPWK 
APGIND-OH-KY 
APGOPA-OH-KY 
APPLSTK-EFF-OH-KY 
EASE 
CDD_OH-KY-65 
CDOB"_OH,KY-65 
CDOB-OH-KY-65-0-100 
CDDB-OH-KY-65-100 
CPI 
CUSPES-OH-KY 
D~072180~09149& 
D-O80107_082907 
D-1 g65MO1-2001M12 
0-1 965M01-2002M12 
~ - 1  g65M01-2007M09 
D-lg65Q1-1985Q4 

@isPERlOD("2005Q4") 

QUALITATIVE VARIABLE ~ JULY, 2002 
QUALITATIVE VARIABLE -AUGUST. 2002 
QUALITATIVE VARIABLE I OCTOBER, 2002 
QUALITATIVE VARIABLE - DECEMBER, 2002 
QUALITATIVE VARIABLE - FIRST QUARTER, 2002 
QUALITATIVE VARIABLE - SECOND QUARTER, 2002 
QUALITATIVE VARIABLE - THIRD QUARTER, 2002 
QUALITATIVE VARIABLE - JANUARY. 2003 
QUALITATIVE VARIABLE - DECEMBER, 2003 
QUALITATIVE VARIABLE - FIRST QUARTER, 2003 
QUALITATIVE VARIABLE - THIRD QUARTER, 2003 
QUALITATIVE VARIABLE - FOURTH QUARTER, 2003 
QUALITATIVE VARIABLE - JANUARY, 2004 
QUALITATIVE VARIABLE - MARCH, 2004 
QUALITATIVE VARIABLE - MAY. 2004 
QUALITATIVE VARIABLE - JUNE. 2004 
QUALITATIVE VARIABLE - NOVEMBER, 2004 
QUALITATIVE VARIABLE - DECEMBER, 2004 
QUALITATIVE VARIABLE - FIRST QUARTER, 2004 
QUALITATIVE VARIABLE - FOURTH QUARTER, 2004 
QUALITATIVE VARIABLE - JANUARY, 2005 
QUALITATIVE VARIABLE. FEBRUARY, 2005 
QUALITATIVE VARIABLE - MARCH, 2005 
QUALITATIVE VARIABLE -AUGUST, 2005 
QUALmATIVE VARIABLE - FIRST QUARTER, 2005 
QUALITATIVE VARIABLE - FOURTH QUARTER. 2005 
QUALITATIVE VARIABLE - FEBRUARY. 2006 
QUALITATWE VARIABLE - SEPTEMBER, 2006 
QUALITATIVE VARIABLE - OCTOBER, 2008 
QUALITATIVE VARIABLE - FEBRUARY, 2007 
QUAL(TATIVE VARIABLE -APRIL, 2007 
QUALITATIVE VARIABLE - MAY, 2007 
QUALITATIVE VARIABLE - JUNE, 2007 
QUALITATIVE VARIABLE - OCTOBER, 2007 
QUALITATIVE VARIABLE - FOURTH QUARTER, 2007 
QUALITATIVE VARIABLE - OCTOBER, 2008 
QUALVTATIVE VARIABLE I SECOND QUARTER, 2008 
QUALITATIVE VARIABLE - THIRD QUARTER, 2008 
QUALITATIVE VARIABLE - FOURTH QUARTER, 2008 
QUALITATIVE VARIABLE - MAY, 2009 

QUALITATIVE VARIABLE - SECOND QUARTER, 2009 
QUALITATIVE VARIABLE - FEBRUARY, 2010 
QUALlTATlVE VARIABLE - MARCH. 2010 
QUALITATIVE VARIABLE - MAY, 2010 
QUALITATIVE VARIABLE - OCTOBER, 201 0 
QUALITATIVE VARIABLE - SECOND QUARTER, 2010 
QUALITATIVE VARIABLE -THIRD QUARTER, 201 0 
QUALITATIVE VARIABLE - FOURTH QUARTER, 2010 
QUAClTATNE VARIABLE ~ JANUARY 
QUALITATIVE VARIABLE - OCTOBER 
QUALITATIVE VARIABLE - NOVEMBER 
QIJALITATIVE VARIABLE - DECEMBER 
QUALITATIVE VARIABLE - FEBRUARY 
QUALITATIVE VARIABLE * MARCH 
QUALITATIVE VARIABLE . APRIL 
QUALITATIVE VARIABLE - MAY 
QUALITATIVE VARIABLE - JUNE 
QUALITATIVE VARIABLE I JULY 
QUALITATIVE VARIABLE -AUGUST 
QUALITATIVE VARIABLE - SEPTEMBER 
QUALITATIVE VARIABLE - FIRST QUARTER 
QUALITATIVE VARIABLE - SECOND QUARTER 
QUALITATIVE VARtABLE - THIRD QUARTER 
QUALITATIVE VARIABLE ~ FOURTH QUARTER 
MINIMUM HOURLY TEMPERATURE - MORNING 
QUALITATIVEVARIABLE -MORNING PEAK 

QUALITATIVE VARIABLE - FIRST QUARTER, 2009 

SERVICE AREA AVERAGE PRICE OF GAS FOR INDUSTRIAL CUSTOMERS 
SERVCE AREA AVERAGE PRICE OF GAS FOR OPA CUSTOMERS 
EFFICIENT APPLIANCE STOCK 

COOLING DEGREE DAYS 
BILLING COOLING DEGREE DAYS 
=MINIMUM(CDDB-OH-KY. 100) 

BUTLER COUNTY BASE AMOUNT OF MWH SALES -INDUSTRIAL - PRIMARY METAL INDUSTRIES 

=MAXIMUM(CDDB-OH-KY-I 00,O) 
CONSUMER PRICE INDEX (ALL URBAN) -ALL ITEMS 
SERVICE AREA ELECTRIC CUSTOMERS - RESIDENTIAL 
QUALITATIVE VARtABLE - JULY 21, 1980 TO SEPTEMBER 14,1998 
QUALITATIVE VARIABLE - AUGUST 1,2007 TO AUGUST 29,2007 
QUALITATIVE VARIABLE - JANUARY, 1965 THRU DECEMBER, 2001 
QUALITATIVE VARIABLE - JANUARY, 1965 THRU DECEMBER. 2002 
QUALITATIVE VARIABLE - JANUARY, 1965 THRU SEPTEMBER, 2007 
QUALITATIVE VARIABLE - FIRST QUARTER, 1985 TO FOURTH QUARTER, 1985 
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D-1965Q1-1986Q4 
0-1 965Q1-1990Q4 
0-1965Q1-1995Q4 
0-1 965Q1-1998Q2 

D-1965Q1-2001 Q3 
D-1965Q1-2005QI 
D-1976M01-1984MI 2 
D-1976Ql-1989QZ 
D-1980Q1-2005Q2 
D-1987Q1-1991Q3 
D-1998Q3-2001Q2 
D-1999Ql-2001 Q2 
D-2000M08-2001 M 12 
D-2000Q3-2001Q2 
D-2001 MOO-2002M06 
D-2002M07-2003M01 
D-DJF 
D-JJA 
DAYS 
DS-KW-IND-OH-KY 
DS-KW-OPA-OH-KY 
DS-KWH-COM-OH-KY 
DS-KWH-IND-OH-KY 
DS-KWH-OPA-OH-KY 
E9OX-OH-KY 
ECOM-OH-KY 
EFF-CAC-OH-KY 
EFF-EHP-OH-KY 
EFF-RAC_-OH_KY 
H DDB-OH-KY-59 
H DDB-OH-KY_59-0-500 
HDDB-OH-KY-59-500 
JQlN ON 31 1-31 2-0H-KY 
JQlNDN322-325-OH-KY 
JOIN DN 325-OH-KY 
JQINDN331-BUTLER 
JQlNDN331-CMSA 
JQlN DN 332-OH-KY 
JQINDN333-OH-KY 
JQINDN334-OH-KY 
JQINDN335-OH-KY 
JQlN DN3364-OH-KY 
JOIN DN361-62-63-OH-KY 
JQINDNAOI-OH-KY 
JULY4WEEK 
KWHCOM-OH-KY 
KWHOPAL WP-OH-KY 
KWHOPAWP OH KY 

KWH SEN D-OH-KY -WN 
KWHSL-OH-KY 
MAUG 
MDEC 
MFEB 
MJAN 
MJUL 
MJUN 
MMAR 
MP-RES-OH-KY 
MSEP 
MWHN311-312-OH-KY 
MWHN322-326-OH-KY 
MWHN325-OH-KY 
MWHN331-BUTLER 
MWHN331LBUTLER-OH-KY 
MWHN332-OH-KY 
MWHN333-OH-KY 
MWHN334-OH-KY 
MWHN335-OH-KY 
MWHN3351..52-63-OH-KY 
MWHN3364-OH-KY 

MWHNAOI-OH-KY 
MWSPEAK-OH-KY 
MWPEAK-OH-KY 
N-OH-KY 
PMHIGH 

~- ige5a1-2001~2 

KWHRES-O~T-KY 

PMHUMIDATHIGH 
PMLOW 
PMPEAK 
PRECIP-OH-KY 
PREVPMHIGH 

QUALITATIVE VARIABLE - FIRST QUARTER, 1965 THRU FOURTH QUARTER, 1986 
QUALITATIVE VARIABLE - FIRST QUARTER, 1965 THRU FOURTH QUARTER, 1990 
QUALITATIVE VARIABLE - FIRST QUARTER, 1965 TO FOURTH QUARTER, 1995 
QUALITATIVE VARIABLE - FIRST QUARTER, 1965 TO SECOND QUARTER, 1998 
QUALITATIVE VARIABLE - FIRST QUARTER, 1965 TO SECOND QUARTER, 2001 
QUALITATIVE VARIABLE - FIRST QUARTER, 1965 THRU THIRD QUARTER, 2001 
QUALITATIVE VARIABLE - FIRST QUARTER, 1965 THRU FIRST QUARTER, 2005 
QUALITATIVE VARIABLE - JANUARY, 1976 THRU DECEMBER, 1984 
QUALITATIVE VARIABLE - FIRST QUARTER, 1976 TO SECOND QUARTER, 1989 
QUALITATIVE VARIABLE - FIRST QUARTER, 1980 TO SECOND QUARTER. 2005 
QUALITATIVE VARIABLE - FIRST QUARTER, 1987 THRU THIRD QUARTER, 1991 
QUALITATIVE VARIABLE - THIRD QUARTER, 1998 THRU SECOND QUARTER, 200.1 
QUALITATIVE VARIABLE - FIRST QUARTER, 1999 THRU SECOND QUARTER, 2001 
QUALITATIVE VARIABLE -AUGUST, 2000 THRU DECEMBER, 2001 
QUALITATIVE VARIABLE - THIRD QUARTER, 2000 THRU SECOND QUARTER, 2001 
QUALITATIVE VARIABLE - SEPTEMBER, 2001 THRU JUNE, 2002 
QUALITATIVE VARIABLE JULY, 2002 THRU JANUARY, 2003 
=(@MONTH4 Z+@MONTH=I+@MONTH=2) 
=(@MONTH=6+@MONTH=7+@MONTH=8) 
NUMBER OF DAYS IN THE MONTH 
SERVICE AREA DS RATE FOR DEMAND FOR INDUSTRIAL CUSTOMERS 
SERVICE AREA DS RATE FOR DEMAND FOR OTHER PUBLIC AUTHORITIES CUSTOMERS 
SERVICE AREA OS RATE FOR USAGE FOR COMMERCIAL CUSTOMERS 
SERVICE AREA DS RATE FOR USAGE FOR INDUSTRLAL CUSTOMERS 
SERVICE AREA DS RATE FOR USAGE FOR OTHER PUBLIC AUTHORITIES CUSTOMERS 
SERVICE AREA EMPLOYMENT. STATE AN0 LOCAL GOVERNMENT 
SERVICE AREA EMPLOYMENT - COMMERCIAL 
EFFICIENCY OF CENTRAL AIR CONDITIONING UNITS IN SERVICE AREA 
EFFICIENCY OF ELECTRIC HEAT PUMP UNITS IN SERVICE AREA 
EFFICIENCY OF WINDOW AIR CONDITIONING UNITS IN SERVICE AREA 
BILLING HEATING DEGREE DAYS 
=MlNIMUM(HDDB_OH_KY,500) 

SERVICE AREA INDUSTRIAL PRODUCTION INDEX _. FOOD AND PRODUCTS 
=MAXIMUM( HDDB-OH-KY-500.0) 

SERVICE AREA INDUSTRIAL PRODUCTION INDEX - PAPER AND PRODUCTS 
SERVICE AREA INDUSTRIAL PRODUCTION INDEX . CHEMICALS AND PRODUCTS 
BUTLER COUNTY INDUSTRIAL PRODUCTION INDEX. PRIMARY METAL INDUSTRIES 
CINCINNATI CMSA INDUSTRIAL PRODUCTION INDEX - PRIMARY METAL INDUSTRIES 
SERVICE AREA INDUSTRIAL PRODUCTION INDEX - FABRICATED METALS 
SERVICE AREA INDUSTRIAL PRODUCTION INDEX . INDUSTRIAL MACHINERY & EQUIPMENT 
SERVICE AREA INDUSTRIAL PRODUCTION INDEX . COMPUTER AND ELECTRONICS 
SERVICE AREA INDUSTRIAL PRODUCTION INDEX - ELECTRICAL EQUIPMENT 
SERVICE AREA INDUSTRIAL PRODUCTION INDEX ~ AIRCRAFT AND PARTS 
SERVICE AREA INDUSTRIAL PRODUCTION INDEX - MOTOR VEHICLES AND PARTS 
SERVICE AREA INDUSTRIAL PRODUCTION -ALL OTHER INDUSTRIES 

SERVICEA KWH SALES - COMMERCIAL 
SERVICE AREA KWH SALES - OPA LESS WATER PUMPING 
SERVICE AREA KWH SALES - OPA WATER PUMPING 
SERVICE AREA KWH SALES - RESIDENTIAL 
SERVICE AREA KWH SENDOUT - WEATHER NORMALIZED 
SERVICE AREA KWH SALES - STREET LIGHTING 
QUALITATIVE VARIABLE . AUGUST 
QUALITATIVE VARIABLE - DECEMBER 
QUALITATIVE VARIABLE - FEBRUARY 
QUALITATIVE VARIABLE - JANUARY 
QUALITATIVE VARIABLE - JULY 
QUALITATIVE VARIABLE - JUNE 
QUALITATIVE VARIABLE - MARCH 
MARGINAL PRICE OF ELECTRICITY - RESIDENTIAL 
QUALITATIVE VARIABLE - SEPTEMBER 
SERVICE AREA MWH SALES - INDUSTRIAL ~ FOOD AND PRODUCTS 
SERVICE AREA MWH SALES - INDUSTRIAL - PAPER AND PRODUCTS 
SERVICE AREA MWH SALES * INDUSTRIAL - CHEMICALS AND PRODUCTS 
BUTLER COUNTY MWH SALES - INDUSTRIAL - PRIMARY METAL INDUSTRIES 
SERVICE AREA MWH SALES LESS BUTLER COUNTY - INDUSTRLAL - PRIMARY METAL INDUSTRIES 
SERVICE AREA MWH SALES - INDUSTRIAL - FABRICATED METALS 
SERVICE AREA MWH SALES - INDUSTRIAL - INDUSTRIAL MACHINERY AND EQUIPMENT 
SERVICE AREA MWH SALES - INDUSTRIAL * COMPUTER AND ELECTRONICS 
SERVICE AREA MWH SALES - INDUSTRIAL - ELECTRICAL EQUIPMENT 
SERVICE AREA MWH SALES - INDUSTRIAL - MOTOR VEHICLES AND PARTS 
SERVICE AREA MWH SALES - INDUSTRIAL -TRANSPORTATION EQUIPMENT 

SERVICE AREA MWH SALES I INDUSTRIAL -ALL OTHER INDUSTRIES 
SERVICE AREA MW PEAK - SUMMER 
SERVICE AREA MW PEAK - WINTER 

MAXIMUM HOURLY TEMPERATURE -AFTERNOON 
HUMIDITY -AFTERNOON 
MINIMUM HOURLY TEMPERATURE - EVENING 
QUALITATIVE VARIABLE - EVENING PEAK 

MAXIMUM HOURLY TEMPERATURE ~ PREVlOlJS AFTERNOON 

QUALITATIVE VARIABLE FOR THE WEEK OF JULY 4TH 

OTHER THAN MOTOR VEHICLES AND PARTS 

SERVICE AREA TOTAL POPULATION 

SERVICE AREA PRECIPITATION 
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PRFvPMLOW 
SAT -CAC-EFF 
SAT-CACNHP-OH KY 

MINIMUM HOURLY TEMPERATURE I PREVIOUS AFTERNOON 
=E FF-CAC-0 H-KY"(SAT-E H P-OH-KY + SAT-CACNHP-0 H-KY) 
SERVICE A R W  SATURATION OF CENTRAL AIR CONDITIONING WITHOUT HEAT PUMP 
=(SAT-ER-OH-KY+(SAT-EHP-OH-KY'EFF-EHP-OH-KY)) 
SERVICE AREA SATURATION OF ELECTRIC HEAT PUMPS -RESIDENTIAL 
WTURATION RATE OF ELECTRIC RESISTANCE HEATERS IN SERVICE AREA 
=EFFJWC-OH-KY 'SAT-RAC-OH-KY 
SERVICE AREA SATURATION OF WINDOW AIR CONDITIONING SERVICE AREA 
=(O S'SATMERC-OH-KY)+(O. 5*SATSODVAP_OH_KY) 
SERVICE AREA SATURATION OF MERCURY VAPOR STREET LIGHTING 
SERVICE AREA SATURATION OF SODIUM VAPOR STREET LIGHTING 
SERVICE AREA f S  RATE FOR DEMAND FOR INDUSTRIAL CUSTOMERS 
SERVICE AREA TS RATE FOR USAGE FOR INDUSTRIAL CUSTOMERS 

WHOLESALE PRICE INDEX FOR CRUOE PETROLEUM 

SERVICE AREA PERSONAL INCOME 

WIND SPEED. MORNING 

QUALITATIVE VARIABLE - CHRISTMAS WEEK 
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6. Computer Software 

All of the equations in the Electric Energy Forecast Model and Electric Peak L,oad Model 
were estimated and forecasted on personal computers using the Eviews software from 
Quantitative Micro Software, ILC. 

SECTTON 11 FORECASTS FOR ELECTRIC TRANSMISSION OWNERS 

A. GENERAL GUIDELINES 

No R.esponse Required. 

B. ELECTRIC TRANSMISSION FORECAST 

This section of the 201 1 Electric Long-Term Forecast Report contains the 

transmission forecast forms FE-T1 through FE-T10 as required by OAC 49015-5-04, 

The forecast is developed using the methodology previously described. 
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e. THE EXISTING TRANSMISSION SYSTEM 

(1) General Description - The Duke Energy-Ohio (DEO) transmission system 
above 125 kV consists of 138 kV and 345 kV systems. The 345 kV system 
generally serves to distribute power from the larger, base load generating units 
which are connected to the Duke Energy Ohio transmission system, and to 
interconnect the Duke Energy Ohio system with other systems, These 
interconnections enable the transmission of power between systems as 
required to meet the service area load requirements and they provide capacity 
for economy and emergency power transfers. The 345 kV system is 
connected to the 138 kV system through large transformers at a number of 
substations across the system. The 138 kV system distributes power received 
through the transformers and also fiom several smaller generating units which 
are connected directly at this voltage level. This power is distributed to 
substations which supply lower voltage sub-transmission systems, distributian 
circuits, or serve a number of large customer loads directly. 

As of December 201 0, the transmission system of Duke Energy Ohio and its 
subsidiary companies consisted of approximately 403 circuit miles of 345 kV 
lines (including Duke Energy Ohio’s share ofjointly owned transmission) and 
725 circuit miles of 138 kV lines. Portions of the 345 kV transmission system 
are jointly owned with American Electric Power (AEP) and/or Dayton Power 
& Light (DP&L). 

(a) A summary of the characteristics of existing transmission lines are shown 
on the following forms FE-T7, Characteristics of existing Transmission 
lines. The forms are separated into several groups. The first group is of 
lines designed to operate at 138 kV. The second group is of wholly owned 
lines designed to operate at 345 kV. The remaining groups are of lines 
designed to operate at 345 kV which are jointly owned with other utilities. 
The line numbers correspond to those shown on the schematic diagrams 
and geographic maps of section 4901 5 5 - 0 4  (C)(2). 
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(b) A separate listing of substations for each line included in form FE-T7 is 
shown on the following foiins FE-T8, Summary of Existing Substations. 
The existing and proposed lines associated with each station are listed. 
The line numbers correspond to those shown on the schematic diagrams 
and geographic maps o f  section 4901 :5-5-04 (C)(2). 
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DUKE ENERGY 01-110 
490 1 :5-5-04(C)( l)(b) 

FORM FE-T8: SUMMARY OF EXISTlNG SUBSTATIONS 

SUBSTATION TYPE* VOL,TAGE(S) LINE LINE EXISTING OR 
NAME f KV) 
AK Steel T 138 Todhunter-AK Steel 5682 Existing 

NAME NUMBER PROPOSED 

Ashland n 

Beckett 
Beckjord 

D 
T 

Bethany D 

Brighton D 
BRECHuston T 

Brown D 

Carl isle D 
Cedarville D 

Central D 

Charles D 

Cinti. M.S.D. T 
City of HamiltonT 138 

Clermont I) 
Clinton County D 
Collinsvilte D 
Cooper D 
Conell D 

Cumminsville D 
Deer Park D 
nicks Creek T 
Dimmick D 

I38 

138 
345 & 138 

138 
138 
69 

138 

138 
138 

69& 138 
(138 proposed) 

138 

I38 

Todhunter-AK Steel 
Mitchell- Ashland-Oakley 
Ashland-Mitchell 
Red Bank-Ashland 
Ashland- Whittier 
Port Union-Todhunter 
Oakley- Bec kjord 
Beckjord-Silver Grove 
Beckjord-Red Bank 
Bec kjord-Tabasco 
Beckjord-Pierce 
Beckjord-Pierce 
Remington-Bec kjord 
Beckjord-Wilder 
Wilder-Beckjord 
Summerside-Beckjord 
Beckjord-Pierce 
Foster-Shaker Run 
Trenton-College Corner 
Mitchell-Brighton 
Brown-Stuart 
Brown-Eastwood 
Shaker Run-Rockies Express 
Foster-Cedarville 
Cedarville-Ford 
Mitchell-Ashland 
Central-Ashland 
Central-Mitchell 
Central-Oakle y 
Charles-West End 
Charles-West End 
Rochelle-Charles 
Mitchell-West End 

Port Union-Citv of Ham. 

138 
138 
138 
138 
138 

138 
138 
138 
138 

Girfield-City of Hamilton 
Summerside-Beckjord 
Warren-Clinton Co, 
Trenton-College Comer 
Red Bank-Terminal 
Red Bank-Terminal 
Port I.inion-Foster 
Mitchell-West End 
Red Bank-Terminal 
Todhunter-AK Steel 
Foster-Port Union 

5686 
1288 
1269 
7484 
1180 
3888 
886 
1880 
1883 
I885 
1887 
1889 
9482 
1881 
5988 
6984 
450 1 
5485 
328 I 
1263 
5886 
5884 
538 1 
5489 
2986 
1269 
3985 
1288 
3981 
1385 
1389 
8283 
1286 
3889 
578 1 
6984 
238 1 
328 1 
748 1 
748 1 
5483 
1286 
748 1 
5686 
5483 

Existing 
Existing 
Existing 
Existing 
Proposed 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Proposed 
Proposed 
Proposed 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 

* DlSTRlBIITION(D) TRANSMISSION (T) 
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SIJBSTATION TYPE* 
NAME 
Eastwood D 

Ebenezer D 

Elmwood D 

Evendale D 

Fair fr e I d D 

Feldman D 
Finneytown D 
Ford D 

Foster T & D  

Glenview 

Golf Manor 
Hall 
Henkel COT. 
Hi llcrest 

Kemper 
Kleeman 
Lateral 

Maineville 
Mapleknoll 

D 

D 
n 
D 
T & D  

D 
D 
D 

D 
D 

-- 

DUKE ENERGY OHIO 
490 1 :5-5-04(C)( l)(b) 

FORM FE-T8: SUMMARY OF EXISTING SUBSTATIONS 

VOLTAGE(S) LINE LINE EXlSTING OR 
(KV) NAME NUMBER PROPOSED 

138 Brown-Eastwood 5 884 Existing 

I38 

138 

I38 

138 

138 
138 
138 

34585 i38 

138 

138 
138 
138 
345 & 138 

138 
138 
138 

138 
138 

east wood-Ford 
Hillcrest-Eastwood 
Terminal-Ebenezer 
Ebenezer-Miami Fort 
Elmwood-Lateral 
Eltnwood-Terminal 
Evendale-Port LJnion 
Evendale-Terminal 
Evendale-General Electric 
Fairfield-Morgan 
Port Union-fair field 
Fairfield-City of Hamilton 
Remington-Beckj ord 
Willey-Terminal 
Foster-Ford 
Brown-Ford 
Foster-Port llnion 
Foster- Warren 
Foster-Shaker Run 
Foster-Remington 
Foster-Cedarville 
Pierce-Foster 
Stuart-Foster 
Port LJnion-Foster 
Foster-Todhunter 
Foster-Sugarcreek 
Terminal-Glenview 
Miami Fort-Glenview 
Red Bank-Terminal 
Port Ifnion-Fairfield 
Mitchell-Terminal 
Stuart-Hillcrest 
Foster-Hi llcrest 
Hillcrest-Eastwood 
Evendale-Port Union 
Glenview-Miami Fort 
Elmwood-Lateral 
Lateral-Red Bank 
Foster-Warren 
Willey-Terminal 

848 1 
8887 
1783 
6885 
684 
689 
4683 
4685 
G E4 
5783 
3885 
5781 
9482 
9787 
5489 
5884 
5483 
5484 
5485 
5487 
5489 
4502 
4511 
4508 
45 15 
4524 
1782 
7284 
7481 
3885 
1284 
4511 

34569 
8887 
4683 
7284 
684 
4187 
5484 
9787 

Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 

* DISTRIBUTION(D) TRANSMISSION (T) 
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MiamiFortCT T 

Midway D 

Millikin D 
Mitchell n 

DUKE ENERGY OHIO 
490 I :5-5-04(C)( l)(b) 

FORM FE-T8: SUMMARY OF EXISTlNG SUBSTATIONS 

138 

138 

138 
138 

SUBSTATION TYPE" VOLTAGE@) LINE 
NAME (KV) NAME 
Miami Fort T 345 & 138 Miami Fort-Greendale 

Miami Fort-Clifty Creek 
Miami Fort-MFGT 
Miami Fort-Morgan 
Ebenezer-Miami Fort 
Crescent-Miami Fort 
Glenview-Miami Fort 
Willey-Miami Fort 
Miami Fort-Miami 
Miami Fort-Woodsdale 
Miami Fort-Tanners Creek 
Miami Fort-Terminal 
Miami Fort-MFGT 
MFGT-Villa 
MFGT-Ebenezer 
Terminal-Ebenezer 
Miami Fort-Glenview 
Port LJnion-Todhunter 
Mitchell-Brighton 
Mitchell-Terminal 
Mitchell-West End 
MitcheIl-Ashland-Oakley 

Montgomery D 138 Foster-remi rigton 
Foster-Port Union 

Morgan D 138 Miami Fort-Morgan 
Fairfield- Morgan 

Mt. Healthy D 138 W i Iley-Terminal 
Mulhauser D 138 Port Union-Willey 
Newtown D 138 Beckjord-Red Rank 
Nickel D 138 Warren-Todhunter 
Oaklcy D I38 Oakley-Red Bank 

Oakley-Beckjord 
Mitchell-Ashland-Oakley 

OBannonvilIe D 138 Foster-Cedarvi Ile 
Park D 138 Foster-Shaker Run 
Port Union T & D  345 & 138 Port 1Jnion-Summerside 

Foster-Port lJnion 
Port I Inion-Fairfield 
Port [Jnion-WilIey 
Port Union-Todhunter 
Port Union-Todhunter 
Port Ihion-City of Hamilton 
Evendale-Port Union 
zimmer-Port Union 
Port Union-Foster 
Terminal-Port Union 

LlNE 
NUMBER 

1681 
1682 
1688 
1689 
6885 
7086 
7284 
9784 
459 1 
4592 
4504 
4514 
1688 
2862 
2865 
1783 
7284 
3887 
1263 
1284 
1286 
1288 
5487 
5483 
1689 
5783 
9787 
3886 
1883 
5680 
885 
886 
1288 
5489 
5485 
3881 
5483 
3885 
3886 
3887 
3888 
3 889 
4683 
4544 
4508 
45 13 

-~ 
EXISTING OR 
PROPOSED 

Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Ex istirig 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Exisring 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 

* DISTFUBUTION(D) TRANSMlSSION (T) 
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DUKE ENERGY OHIO 
490 1 :5-5-04(C)( l)(b) 

FORM FE-T8: SlJMMARY OF EXlSTING SUBSTATIONS 

SUBSTATION TYPE* VOLTAGE(S) LINE LINE EXISTING OR 
NAME (KV) NAME NUMBER PROPOSED 
Queensgate D 138 Mitchell-West End 1286 Existing 
Red Bank T 345 & 138 

Remington D 

Rochelle D 

Rockies Express T 

Seward D 
Shaker Run D 

Simpson D 
Socialville D 
SCP Eastwood T 
Summerside I3 

Terminal T & D  

138 

138 

138 

138 
138 

138 
I38 
138 
138 

34.5 & 138 

Tobasco D 138 

* DKTRlBUTION(D) TRANSMISSION (T) 

Red Bank-Terminal 
Lateral-Red Bank 
B eckj ord- Red Bank 
Red Bank-Ashland 
Oakiey-Red Bank 
Red Bank-Tobasco 
Red Bank-Terminal 
Zimmer-Red Bank 
Rem ingtotr- Beckjord 
Foster- Remington 
Rochelle-Charles 
Roche1 le-Terminal 
Ridgeway- Whitt ier 
Shaker Run-Rockies Express 
Todhunter-Rockies Express 
Port Union-Hamilton 
Foster-Shaker Run 
Shaker Run-Rockies Express 
Foster-Port Union 
Foster-Port Union 
€I i l  best-Eastwood 
Port Union-Summerside 
Summerside-Beckjord 
Elrnwood-Terminal 
Mitchel I-Terminal 
Terminal-Allen 
Terminal-Glenvie w 
Terminal-E benezer 
Evendaie-Terminal 
Red Bank-Terminal 
Rochelle-Terminal 
Willey-Terminal 
Terminal-Port Union 
Miami Fort-Terminal 
East Bend-Terminal 
Red Bank-Terminal 
Beckjord-Tobasco 
Red Bank-Tobasco 

74s 1 
4187 
1883 
7484 
885 
7489 
4546 
4545 
9482 
5484 
8283 
8286 
828 1 
5381 
5689 
3889 
5485 
5381 
5483 
5483 
8887 
3881 
6984 
689 
1284 
1762 
1782 
I783 
4685 
748 1 
8286 
9787 
45 I3 
45 I4 
4516 
4546 
1 S85 
7489 

Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Proposed 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
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DUKE ENERGY OHIO 
490 1 :5-5-04(C)( 1)fb) 

FORM FE-Tg: SUMMARY OF EXlSTING SUBSTATIONS 

SUBSTATION TYPE* VOL,TAGE(S) LINE 
NAME (KV) NAME 

LINE EXISTLNG OR 
NUMBER PROPOSED 

Todhunter T & D  345 & 138 

Trenton D 138 

Twenty Mile D 138 
Union D 138 
Wards Comer D 138 
Warren T & D  138 

West End D 138 

Willey D 138 

Woodsdale T 345 

Zimmer T 345 

Trenton-Tod hunter 
Port Union-Todhunter 
Port IJnion-Todhunter 
Todhunter-Monroe 
Warren-Todhunter 
Todhunter-AK Steel 
Todhunter-AK Steel 
Todhunter-Rockies Express 
Foster-Todhunter 
Woodsdale-Todhunter 
Woodsdale-Todhunter 
Trenton-Cal lege Corner 
Trenton-Todhunter 
Trenton-Air Products 
Foster-Port IJnion 
Shaker Run-Rockies Express 
Remi ngton-Beckj ord 
Foster-Warren 
W men-Todhunter 
Warren-Clinton County 
M itchell-West End 
Charles-West End 
Charles-West End 
Crescent-West End 
Wilder-West End 
Port Union- W illey 
Willey-Miami Fort 
WilIey-Terminal 
Woodsdale-Todhunter 
Woodsdale-Todhunter 
Miami Fort- Woodsdale 
Spurlock-Zimmer 
Zimmer-Port Union 
Zimmer-Red Bank 

3284 
3 887 
3888 
5667 
5680 
5682 
5686 
5689 
4515 
456 1 
4562 
328 1 
3284 
3263 
5483 
538 I 

5484 
5680 
2381 
1284 
1385 
1389 
1587 
5985 
3886 
9784 
9787 
4561 
45 62 
4592 
454 1 
4544 
4545 

9482 

Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 
Existing 

* DISTRIBUTION(D) TRANSMISSION (T) 
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(2) Existing Transmission System Maps 
(a) Schematic diagrams of the existing 345 kV and 138 kV transmission 

networks are considered by Duke Energy Ohio to be critical energy 
infrastructure information. The diagrams are provided under seal. 

(b) A map showing the actual, physical routing of the transmission lines, 
geographic landmarks, major metropolitan areas, and the location of 
substations and generating plants, interconnects with distribution, and 
interconnections with other electric transmission owners is considered by 
Duke Energy Ohio to be critical energy infrastructure information. The 
map will be provided under seal. 

(c) Rule Requirement - Two copies of the map described in paragraph 
(C)(2)(b) of this rule, for Commission use, on a 1 :250,000 scale. The 
electric transmission owners may jointly provide one set of maps to meet 
this requirement. Participation in the Commission's joint mapping project 
will meet this requirement: 

The joint mapping project coordinated by the OEUI has not been 
accomphhed for a number of years to Duke Energy Ohio's knowledge, 
Duke Energy Ohio will provide a map at the requested scale to the 
Commission upon request. 

D. THE PLANNED TRANSMISSION SYSTEM 

(1) Specifications of planned transmission lines are provided on the fallowing 
forms FE-T9, Specifications of Planned Electric Transmission Lines. 
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DUKE ENERGY OHIO 
4901:5-5-04(D)(1) 

FORM FE-T9: SPECIFKATIONS OF PLANNED ELECTRIC TRANSMISSION LINES 

1. Line Name: Ashland- Whittier 
Line Number: DEO-AI 180 

2. Point of Origin: Ashland Substation 
Terminus: Whittier Substation (proposed) 

3.Right of Way, Length: 3200 feet 

4. 

5. 

6.  

7. 

8, 

9. 

10. 

11, 

12. 

13, 

Average width: so ft. 
Number of circuits: 1 

Voltage: 138 kV 

Application for Certificate: 

Construction to Commence: 
Commercial Operation: 

Capital Investment: 

Substations: 

Supporting Structures: 

Participation with 
other Utilities: 

Purpose ofthe Planned 
transmission line : 

Consequences of Line 
Construction deferment or 
Termination: 

Miscellaneous: 

6/20 1 1 

Commencement date: 9/20 1 1 
anticipated date: 6/20 12 

$686,000 

none 

wood and/or steel poles 

DE0 -- 100% 

supply new substation to provide 12.47 kV 
distribution system capacity. 

inability to supply 12.47 kV distribution 
load 

area to be served is primarily north 
Cincinnati, OH 
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1.  

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

DUKE ENERGY oHro 
490 1 :5-5-04(D)(1) 

FORM FE-T9: SPECIFICATIONS OF PLANNED ELECTRIC TRANSMISSION LINES 

Line Name: 
Line Number: 

Point of Origin: 
Terminus: 

Right-of-way, Lmgth: 
Average Width: 
Number of Circuits: 

Voltage: 

Application for Certificate: 

Construction: 

Capital Investment: 

Substatiom: 

Supporting Structures: 

Participation with 
other Utilities: 

Purpose of the planned 
transmission line: 

Consequences of Line 
Construction deferment or 
Termination: 

Miscellaneous: 

Foster-Warren 
DEO-A5484 

Tap Feeder 5484 
Columbia Substation (proposed) 

approximately 175 feet 
50 feet 
1 transmission line above 125 kV 

138 kV design and operate voltage 

6/ 1 /20 I 2 

construction commencement - 9/1/12 
anticipated date of 

commercial operation - 1213 1/12 

$30,000 

Columbia Substation, 138 kV 

wood poles 

D E 0  -- 100% 

supply new substation to provide 12.47 kV 
distribution system capacity. 

inability to supply 12.47 kV distribution 
load 

area to be served is primarily west-central 
Warren County 

106 



1. 

2. 

3 .  

4. 

5 .  

6.  

7" 

8. 

9. 

10. 

11, 

12. 

13. 

DUKE ENERGY OHIO 
490 1 :5-5-04(D)( 1) 

FORM FE-T9: SPECIFICATIONS OF PLANNED ELECTRIC TRANSMISSION LINES 

Line Name: 
Line Number: 

Point of Origin: 
Terminus: 

Right-of-way, Length: 
Average Width: 
Number of Circuits: 

Voltage: 

Application for Certificate: 

Construction: 

Capital Investment: 

Subst at ions : 

Supporting Structures: 

Participation with 
other Utilities: 

Purpose of the planned 
transmission 1 he: 

Consequences of Line 
Construction deferment or 
Termination: 

Miscellaneous: 

Foster-Warren 
DEO-A5484 

Tap Feeder 5484 
Columbia Substation (proposed) 

approximately 175 feet 
50 feet 
1 transmission line above 125 kV 

138 kV design and operate voltage 

6/0 1/20 12 

construction commencement -- 9/01/12 
anticipated date of 

commercial operation - 12/3 1/12 

$30,000 

Columbia Substation, 138 kV 

wood poles 

DE0 - 100% 

supply new substation to provide 12.47 kV 
distribution system capacity, 

inability to supply 12.47 kV distribution 
load 

area to be served is primarily west-central 
Warren County 
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DUKE ENERGY OHIO 
4901:5-5-04(D)(I) 

FORM FE-TI): SPECIFlCATlONS OF PLANNED ELECTRIC TRANSMISSION LINES 

I ,  Line Name: Whittier-Rochelle 
Line Number: DEO-A8281 

2, Point of Origin: Whittier Substation (proposed) 
Terminus: Rochelle Substation 

3.Right of Way, Length: 7 100 feet 

4, 

5 .  

6 .  

7, 

8. 

9. 

10, 

11. 

12. 

13- 

Average width: 10 R, 
Number of circuits: 1 

Vottage: 138 kV 

Application for Certificate: 

Construction to Commence: 
Commercial Operation: 

Capital Investment: 

Substations: 

Supporting Structures: 

Participation with 
other Utilities: 

Purpose of the Planned 
transmission line: 

Consequences of Line 
Construction de ferment or 
Termination: 

Miscellaneous: 

121201 1 

commencement date: 6/20 1 2 
anticipated date: 6/20 13 

$7,700,000 

none 

underground 

DE0 - 100% 

reinforce 138 kV transmission system 

inability to supply all 138 kV transmission 
system load under normal and outage 
condition 

area to be served is Cincinnati, OH 
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DUKE ENERGY OH(0 
4901 :5-5-04(D)(l) 

FORM FE-TI): SPEClFICATIQNS OF PLANNED ELECTRIC TRANSMISSION LINES 

1. Line Name: 
Line Number: 

2. Point oforigin: 
Terminus: 

3.Right-of- Way, Length: 
Average width: 
Number of circuits: 

4. 

5 .  

6. 

8. 

8. 

9. 

10. 

11. 

12. 

13. 

Voltage: 138 kV 

Application for Certificate: 

Construction to Commence: 
Commercial Operation: 

Capital investment, 
Estimated Cost: 

Substations: 

Supporting Structures: 

Participation with 
other Utilities: 

Purpose of the Planned 
Transmission Line: 

Consequences of Line 
Construction deferment or 
Termination: 

Miscellaneous: 

Eastwood - Ford Batavia 
DEO-A848 I 

Tap Feeder 848 I 
Curliss Sub (Proposed) 

0.1 miles 
50 fi. 
1 

09/20 1 5 

0 I 120 16 
06/20 16 

$58,1 17 

Curliss Sub 

Wood Poles 

DE0 - 100% 

reinforce underlying 69 kV transmission 
system 

inability to supply all 69 kV subtransmission 
system load under normal and outage 
conditions 

area to be served is Central Clermont County 
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DUKE ENERGY OHIO 
490 1 :5-5-04(D)( I ) 

FORM FE-T9: SPECIFICATIONS OF PLANNED ELECTRIC TRANSMISSION LINES 

Line Name: 
Line Number: 

Eastwood-Ford Batavia 
DEO-A848 1 

I .  

Point of Origin: 
Terminus: 

Tap Feeder 848 1 
Curliss Sub (Proposed) 

2. 

Right-of-way, Length: 
Average width: 
Number of circuits: 

0.1 miles 
50 ft. 
1 

3 .  

Voltage: 138 kV 4. 

5 .  

6 .  

09/20 15 Application for Certificate: 

01/2016 
06/20 16 

Construction to Commence: 
Commercial Operation: 

9, Capital Investment, 
Estimated Cost: $58,117 

Curliss Sub 8. 

9. 

10. 

Substations: 

Supporting Structures: Wood Poles 

Participation with 
other IJtiIities: Duke Energy Ohio - 100% 

reinforce underlying 69 kV transmission 
system 

I I .  Purpose of the Planned 
Transmission Line: 

inability to supply all 69 kV subtransmission 
system load under normal and outage 
conditions 

12. Consequences of Line 
Construction deferment or 
termination: 

area to be served is Central Clermont County 13. Miscellaneous: 



(2) A listing of all proposed substations is provided on the following forms FE- 
T10, Summary of Proposed Substations. 
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(3) Planned Transmission System Maps 
(a) Schematic maps and geographic maps depicting the existing and planned 

345 kV and 138 kV transmission networks are considered by DE0 to be 
critical energy infrastructure information. The maps and diagrams will be 
provided under seal. 

(b) Rule Requirement - Two copies of the above maps, for Commission use, 
on a scale of 1 :250,000. The electric transmission owners may jointly 
provide one set of overlays to meet this requirement. Participation in the 
Commission's joint mapping project will meet this requirement: 

The joint mapping project coordinated by the OEUI has not been 
accomplished for a number of years to DEO's knowledge. DE0 can 
provide a map at the requested scale to the Commission upon request. 

E. SUBSTANTIATION OF THE PLANNED TRANSMISSION SYSTEM 

(1) Graphic plots of the DE0 138 kV and 345 kV systems that show the MW and 
W A R  flows and the bus voltages have been prepared. They are considered 
by DE0 to be critical energy infrastructure information. Plots of 13 8 kV 
System and 345 kV system for the 201 1 summer base case and the most 
recently prepared 20 16 summer base case plots will be provided separately to 
PIJCO staff, The 201 1 and 2016 summer base case power flow cases in 
PSS/E format are included with the CEIT information. 

(2) Contingency cases - Contingency cases based on the peak load base cases are 
studied to determine system performance for generation and transmission 
system outages. The results of such studies are used as bases for the 
determination of the need for and timing of additions to the transmission 
system. DE0 has prepared several power flow outage cases which can be 
considered representative of the types of outages studied. All cases are based 
on the 201 1 Summer Peak Load Power Flow Rase Case. The outage cases, 
discussion and power flow transcription diagrams are considered by DE0 to 
be critical energy infrastructure information which will be provided under 
seal. 

(3) Analysis of proposed solutions to problems identified in paragraph (E)@) of 
this rule: As discussed, a number of contingency cases, predicated on the 
various base cases, have been studied. These contingency cases include loss 
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of transformer and/or ioss of transmission circuit, as well as unscheduled 
variation of generation dispatch. These contingency cases seek to model 
system performance under various conditions that are common to electric 
system operation. The general criteria applied to these studies are that the loss 
of either a major transformer or transmission circuit should not cause loading 
on any of the remaining transformers or circuits to exceed their emergency 
thermal ratings. In addition, double-contingency outages, which include at 
least one 345 kV system component, should likewise not cause loading on any 
remaining components to exceed the emergency thermal ratings. Probability 
of occurrence, availability of mitigating procedures, and other factors are 
considered when these reliability analyses are performed and evaluated. No 
problems are expected as a result of the contingencies identified in paragraph 
(E) (2) of this rule. DE0 expects all electric components to operate within. 
their limits based on DEO’s planning criteria. 

(4) Adequacy of the electric transmission owner’s transmission system to 
withstand natural disasters and overload conditions: The contingency cases 
and reliability analyses described above indicate the performance of the 
transmission system subsequent to outages, which may be caused by natural 
disasters. As discussed above, the transmission system is designed to 
withstand certain outages without causing loading on the remaining system 
components to exceed emergency thermal load ratings. More severe outages 
may cause system components to overload. Such overloads, if not corrected 
by switching or other actions, may cause loss of life of the overloaded system 
components. Some outages may be of such a severity that all of the load 
could not be served. The transmission system could also be segmented to 
such a degree that all of the load could not be served. 

(5) Analysis of the electric transmission owner’s transmission system to permit 
power interchange with neighboring systems: The Duke Energy Ohio 
transmission system is interconnected to American Power (AEP), Dayton 
Power and Light (DAY), Ohia Valley Electric Company (OVEC), and Eastern 
Kentucky Power Cooperative (EKIT). The ability to accommodate any 
particular interchange, whether short term or long term is highly dependent on 
the actual transfer and the conditions under which it would occur. 
Energy Ohio is a member of the Midwest Independent Transmission System 
Operator as such the allocation of Available Flowgate Capacity (AFC) is the 
sole responsibility if the Midwest ISO. 

Duke 

(6)  Transmission Import and Export Transfer Capability: Duke Energy Ohio is a 
member of the Midwest Independent Transmission System Operator as such 
the allocation of AFC is the sole responsibility of the Midwest ISO. 

(7) A description of any studies regarding transmission system improvement, 
including, but not limited to, any studies of the potential for reducing line 
losses, thermal loading, and low voltage, and for improving access to 
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alternative energy resources: No transmission system studies specifically 
addressing the above items have been performed. Line losses are considered 
in the evaluation of alternative projects. Therrnal loading and low voltage 
issues are considered and addressed as a part of the transmission system 
evaluation and planning process. Accommodation of alternative energy 
sources requesting connection to the DE0 transmission system are handled by 
the Midwest IS0 interconnection procedures. 

(8) Switching diagrams of the DE0 138 kV and 345 kV systems are considered 
by DE0 to be critical energy infrastructure infomation which will be 
provided under seal. 

F. REGIONAL AND EULK POWER REOUIREMENTS 

Information relating to RFC and bulk power requirements is provided to the 
Public Utilities Commission of Ohio by RFC on behalf of Duke Energy Ohio and 
several Ohio electrical utilities, 

G. CRITICAL ENE=RGY INFRASTRUCTURE INFORMATION 

As discussed previously, Duke Energy Ohio considers all or portions of the 
infomation sought under the rules listed below to be critical energy infrastructure 
information. This information has been assembled separately and will be 
provided to the Commission under seal. 

4901:5-5-04 (C)(2)(a) 4901 15-5-04 (C)(Z)(b) 

4901 :5-5-04 (D)(3)(a) 4901 :5-5-04 (D)(3)(b) 

4901 :5-5-04 (E)(2) 4901 :5-5-04 (E)(S) 

4901 :5-5-04 (C)(~)(C) 

4901 5-5-04 (E)(l) 

H. SUBSTANTIATION OF THE PLANNED DISTRIBUTION SYSTEM 

A. Load flow or other system analysis by voltage class of the EDU’s distribution 
system performance in Ohio, that identifies and considers each of the 
following: 
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(a} Any thermal overloading of distribution circuits and equipment; 
(b) Any voltage variations on distribution circuits that do not comply with the 
current version of American Nationaf Standard Institute (ANSI) (34.1, electric 
power systems and equipment and equipment voltage ratings or standard as 
later amended. 

‘The Duke Energy Ohio distribution system includes systems that operate at 
nominal voltages o f  4.16 kV, 12.47 kV, 13.2 kV, 34.5 kV and 69 kV. Planning 
for the 4.16 kV, 12.47 kV and 34.5 kV systems utilizes a combination of peak 
load power flow analysis and projections of the expected future peak loads on 
the various system components. The load projections are based on historical 
loads, general load growth trends within defined load areas, and known 
proposed loads. The projected future loads are then compared to the assigned 
capacity of the components to determine if and when any components are 
expected to experience peak loading in excess of their assigned capacities. 
System reinforcement projects are then identified and planned for completion 
prior to the projected time that the components would be overloaded without 
relief. This process is repeated on an annual basis, adjusting project schedules 
as required due to differences between actual load growth and projected load 
growth and any other pertinent factors. 

The distribution capacity planning process addresses voltage variation in 
planning for the Duke Energy 4.16 kV, 12.47 kV, 13.2 kV and 34.5 kV 
systems by incorporating design parameters intended to maintain the voltage at 
all the customer service points within ANSI C84.1 standards. These design 
parameters include the following: 
I .  application of automatic voltage regulation at the feeder source within 
substations 
2. application of capacitor banks both within substations and distributed on 
the distribution feeders 
3. utilization of adequately sized conductor and distribution transformers 
Any voltage concerns identified by customer notification or system monitoring 
are addressed by insuring that the above design parameters are adhered to. 

€3. Analysis and consideration of proposed solutions to problems identified in 
paragraph (C)(1) of this rule. 

As of the date of preparation of this report, the following major projects are 
planned to insure that adequate thermal capacity will exist on the Duke Energy 
4.16 kV, 12.47 kV, 13.2 kV and 34.5 kV distribution systems: 

201 1 
Seward Substation - Install an additional 22.4 MVA, 138-12.47 kV 
transformer and associated equipment at an existing Duke Energy Ohio 
Substation to serve expected increased demand in the West Chester area. 
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Green Secondary Network Improvements Add transformers and conductors 
to relieve projected overloading to parts of downtown Cincinnati service area. 

2012 
Canal Substation - Install a 22.4 MVA, 69-12.47 kV transformer and 
associated equipment in a new Duke Energy substation to serve expected 
increased demand in the Hamilton area, 

Columbia Substation - Install a 22.4 MVA, 138-12.47 kV transformer and 
associated equipment at a new Duke Energy Ohio substation to serve projected 
area loading and relieve existing circuits in the area. 

Brown Substation - tnstall a 22.4 MVA, 13 8- 12.47 kV transformer and 
associated equipment at an existing Duke Energy Ohio substation to serve 
projected winter heating demand in southeastern Brown County. 

Mack Substation - Install an additional 22.4 MVA, 69-12.47 kV transformer 
and associated equipment at an existing Duke Energy Ohio substation to serve 
projected area loading and relieve existing circuits in the area. 

Distribution capacity projects are typically not planned beyond a three to four 
year time horizon, due to the variability in area load growth patterns and the 
ability to react fairly quickly in the implementation of capacity projects. 
Smaller-scale projects to upgrade or establish distribution feeder routes to 
serve new load and/or allow loads to be served by existing substation capacity 
are typically planned and implemented in shorter time-frames as required by 
actual load development. 

C .  Adequacy of the electric utility distribution system to withstand natural 
disasters and overload conditions. 

The Duke Energy Ohio distribution system is designed to withstand certain 
wind loading, ice loading, and other structural issues by recognized national 
standards. Natural disasters that exceed these conditions may result in damage 
to the distribution system and the inability to serve all customers. Duke 
Energy Ohio has an Emergency Plan that calls for the mobilization of 
personnel and resources as required by the severity of a given incident, 
including mutual assistance from other utilities. 

The goal of the Duke Energy Ohio planning process is to insure that 
components are not loaded beyond their assigned ratings under normal system 
conditions to meet expected load. However, under outage or other abnormal 
conditions, Duke Energy Ohio recognizes that it may be necessary to load 
components beyond the ratings assigned for normal use. Certain Components, 
such as transformers, regulators, and cables, have identifiable overload 
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capabilities that are either allowable for intermittent use during the life of the 
component or can be mitigated after the overload by maintenance activities. 
Duke Energy Ohio will utilize such capacity when necessary and feasible to 
carry load if the alternative is to not serve the load. Certain other system 
components, such as overhead lines, do not have significant overload capacity 
due the necessity of maintaining adequate electrical clearance. 

D. Analysis and consideration of any studies regarding distribution system 
improvement, including, but not limited to, any studies of the pofential for 
reducing line losses, thermal loading and low voltage or any other problems, 
and for improving access to alternative resources. 

The analytical process intended to alleviate thermal loading and low voltage 
conditions on the Duke Energy Ohio distribution system is described in 
response to paragraph 4901 :5-5-04(C)( l)(a) and (b). No general improvement 
studies or studies related solely ta the reduction of line losses are performed. 
No studies specifically related to improving access to alternative energy 
sources have been performed. 

E. A switching diagram of circuits less than one hundred twenty-five kV that are 
not radial. 

All Duke Energy Ohio 4.16 kV, 12.47 kV, 13.2 kV and 34.5 kV circuits are 
operated in a radial mode. A number of 69 kV circuits operate in non-radial 
mode. The switching diagram of the DE0 69 kV system is considered by DE0 
to be critical energy infrastructure information. This diagram will be provided 
separately to PUCO staff with the 138 kV and 345 kV switching diagrams 
requested under 4901 :S-5-04 (E)@). The non-radial operated circuits are 
indicated on this diagram. 

SECTION 111 - ELECTRIC DISTRIBUTION FOIWCAST 

On the following pages, the loads for Duke Energy Ohio are provided. Please note that FE-D 

forms represent the fuIl distribution forecast regardIess of who suppIies the energy, whereas the 

FE-T forms represent the load supplied by the regulated utility. Therefore, the first two years of 
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the forecast reflect energy and peak reduced for current switching levels. The remaining years of 

the forecast reflect the assumption that all load returns to the regulated utility at the end of the 

ESP. 

1. Service Area Energy Forecasts 

The following forms contain the energy forecast for Duke Energy Ohio’s service area, 

Before implementation of any new EE programs or incremental EE impacts, Residential use for 

the ten-year period of the forecast from 201 1 to 2021 is expected to increase at a rate of 0.8 

percent per year; Commercial use increases 1.5 percent per year; and Industrial use increases 1.6 

percent per year. The summation of the forecast across each sector and including losses results 

in a growth rate forecast of 1.2 percent for Total Energy. 

The Total energy growth rate after EE impacts is (-0.1 percent. 

2. System Seasonal Peak Load Forecast 

The following forms also contain the forecast of summer and winter peaks before 

implementation of EE programs for the Duke Energy Ohio service area. The historical 

difference between native and internal load before EE retlects the impact of the interruptible rate 

tariff and other demand response programs. 

The table shows the Summer and succeeding Winter Peaks, the Summer Peaks being the 

predominant ones historically. Prajected growth in the internal summer peak demand is 1.0 

percent. Projected growth in the internal winter peak demand is 0.9 percent per year. 

Peak load forecasts after implementation of EE programs are shown for native and internal 

loads after EE. The projected growth in the internal summer peak is 0.2 percent. 
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3. Controllable Loads 

The native peak load forecast reflects the MW impacts from the PowerShareB demand 

response program and controllable loads from the Power Manager program. The amount of load 

controlled depends upon the level of operation of the particular customers participating in the 

programs. The difference between the internal and native peak loads consists of the impact from 

these loads. See Section H in Duke Energy Ohio’s Resource Plan for a complete discussion of 

CQntrOkibk and other demand response programs. 
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4. Load Factor 

The numbers below represent the annual percentage load factor far the Duke Energy 

Ohio System before any new or incremental EE. It shows the relationship between 

Total Energy and the annual internal Summer Peak, before EE. 

YEAR LOAD FACTOR ' 

20106 58.5% 
2007 55.4% 
2cko18' 62.2% 
2004 63.8% 

! 

201Q 
2011 
2012 
2013 
2034 

20x5' 
2016 I 
2017 % 

2028 I: 

58.3% 

55.8% 
56.5% 
56.7% 
55.9% 
57s% 
57.1% 
57.2% 

55.8% 

2019 . ,  57.2% 
2020 57.2% 
2021 -_  57.1% 
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ION IV - DUKE ENERGY OHIO 2011 RESOURCE PLAN 

A. EXECUTIVES 

1. Overview 

Duke Energy Ohio, Inc., (Duke Energy Ohio or Company) has both a legal obligation 

and a corporate commitment to meet the electricity needs of its customers in a way that is 

affordable, reliable, and clean. Planning and analysis helps the Company achieve this 

commitment to customers. Duke Energy Ohio utilizes a resource planning process to identify the 

best options by which to serve customers in the future. The process incorporates both 

quantitative analysis and qualitative considerations. For example, quantitative analysis provides 

insight on future risks and uncertainties associated with energy efficiency (EE) impacts, fuel and 

energy and capacity costs, and renewables. Qualitative perspectives, such as the importance of 

fuel diversity, the Company’s environmental profile, and the stage of technology deployment are 

also important factors to consider as long-term decisions are made regarding existing and new 

resources, The end result is a resource plan that serves as an important tool to guide the 

Company in making business decisions to meet customers’ near-term and long-term electricity 

needs. 

’The overall objective of the resource planning process is to develop a robust and reliable 

economic strategy for meeting the needs of customers in a very dynamic and uncertain 

environment. Uncertainty always plays a role in the planning process and can normally be 

expected to be a concern when dealing with factors such as emerging environmental regulations, 

load growth or decline, and the pricing of he1 and market products. This Integrated Resource 

Plan (IRP) demonstrates a need for additional generation in the near future, 

Ohio does not have any immediate plans to construct new generation in Ohio 

but Duke Energy 

due to the lack of 
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certainty under Ohio law in respect of the timely and adequate recovery of specific construction- 

related costs. Therefore, Duke Energy Ohio submits that, despite a need for additional 

generation, it is not requesting that the Public lJtilities Commission of  Ohio (Commission) 

certify that a need for newly used and useful generation exists as a disposition of this case. 

The challenge in resource planning is to create an economical mix of existing and new 

resources that will be capable of serving uncertain capacity and energy needs while meeting 

Amended Substitute Senate Bill 221 (SB 221) resource requirements in the face of new and 

evolving environmental regulations. Two major changes in the 2011 Resource Plan from the 

2010 Resource Plan are, tlrst, the expectation of acceleration of the retirement date of all six 

units at the WC Beckjord Station (Beckjord) to 2015 and, second, the regulatory construct in 

which Duke Energy Ohio proposes to operate for the foreseeable future. 

The accelerated retirement of Beckjord is driven primarily by the recently proposed 

IJnited States Environmental Protection Agency (EPA) Utility Maximum Achievable Control 

Technology (MACT) rule. The MACT rule is expected to be finalized in November 201 1, with 

required control technologies to be installed by January 1,201 5. Other emerging environmental 

regulations that also impact the retirement decision include the Coal Combustion Residuals 

(CCR) rule and the new Sulfur Dioxide (SOZ), Cross State Air Pollution Rule (CSAPR), 

Particulate Matter (PM) and Ozone National Ambient Air Quality standards. The anticipated 

retirement of the Beckjord units causes a significant incremental capacity need that likely will be 

realized in the 2015 period and thus places the emphasis of this resource plan on how to best 

meet this need. 
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This IRP also considers the proposed Electric Security Pian (ESP) regulatory construct as 

filed by Duke Energy Ohia in its recent Standard Service Offer (SSO) filing in Case No. 11-3549- 

EL-SSO. In this construct, all Duke h e r b y  Ohio customers will have their capacity needs met with 

legacy Duke Energy Ohio resources, market purchases and potentially new resources, while the 

energy needs of those customers are supplied either by successll competitive suppliers in energy 

auctions or competitive retail electric service (CRES) providers. Further, under the proposed ESP 

framework, all Duke Energy Ohio’s customers will share in the profits from the dedicated 

resonrces. 

2. Planning Process Results 

Given the numerous uncertainties and assumptions described above, the Company believes 

the most prudent approach is to create a pian that is robust under various possible future scenarios. 

At the same time, the Company must maintain its flexibility to adjust to evolving regulatory, 

economic, environmental, and operating circumstances. 

The dedication of and investments in the Company’s legacy generating assets, along with 

sharing in the profits these assets accrue from the energy market, was compared to securing the 

needed capacity from the market at PJM clearing prices. The ten year analysis indicates that the 

continued dedication and investments in the existing legacy generation, as proposed by the 

Company, is preferred to reliance on the PJM capacity market over the long-term. This analysis is 

dependent upon the ESP construct proposed by the Company which itself rests upon a non- 

bypassable charge for capacity. 

The planning process identified two portfolios, shown below, that would ensure reliable 

service in an optimized manner to meet customers’ needs for reliable, economic capacity and 

energy, as well as the alternative energy resource (AER) requirements. Both scenarios include 
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dedication of, and investrnent in, the Company’ existing generating assets and compliance with SI3 

22 1 ’s requirements regarding AER and EE. 

Portfolio 1 (Combustion Turbine Portfolio (CT Portfolio)) - Meet capacity needs 

through market capacity purchases in the short term that will be met through the Duke 

Energy Ohio Fixed Resource Requirement (FRR) plan, with a longer-term option to 

meet capacity needs through the purchase of peaking capacity from a third party or a 

Duke Energy Ohio-owned peaking resource. 

* Portfolio 2 (Combined Cycle/Cornbustion Turbine Portfolio (CCKT Portfolio)) - Meet 

capacity needs through market capacity purchases in the short term that will be met 

through the Duke Energy Ohio FRR plan with a longer term option to meet capacity 

needs through the purchase of intermediate capacity or a Duke Energy Ohio-owned 

intermediate resource. 

These portfolios were evaluated to determine which would better to meet both the 

capacity and energy needs of the Company’s customers over the IRP planning horizon. While 

the two portfolios have similarities, the CC/CT Portfolio reduces reliance on peaking resources 

and increases the diversity in the resource mix. New CC intermediate generation is  

approximately 30% more efficient than new CT with the flexibility to operate over a broader 

range of capacity factors. It provides fuel diversity and acts as a price hedge if natural gas prices 

are lower than projected or if coal prices are significantly higher than projected in the hture. 

The IRP modeling results indicate that there is no significant difference in the results 

between the two portfolios analyzed under base assumptions. In other words, the model 

indicates that customers are indifferent between meeting future, incremental capacity needs with 
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peaking or intermediate gas resources. However, in the higher fuel price sensitivity, the CCKT 

Portfolio was more beneficial for customers. In addition, given the increased flexibility of CC 

generation as compared to CT generation, meeting a portion of the capacity need described in 

the CCKT Portfolio with CC is preferred. As the future regulatory environment continues to 

unfold, it will impact how Duke Energy Ohio can best meet its future capacity needs. 

Monitoring the regulatory environment and evaluating the possible impacts to Duke Energy 

Ohio generating assets will be a primary focus for the Company in 201 I ,  prior to making any 

definitive long-term plans to meet existing and incremental capacity needs. 

Based on the results discussed above, the resource planning process indicates that the 

optimal resource plan for Ohio for the short-term consists of the ongoing operation of, and 

investment in, the legacy assets and securing capacity in the near-term through capacity market 

purchases.,. In addition to the continued operation of, and investment in, the legacy assets, longer- 

term options include building or purchasing intermediate generation over the next ten years. ‘The 

option to build or purchase intermediate generation to offset some of the capacity need would 

reduce reliance on the capacity market and increase operational flexibility with consideration of 

construction lead times, and prevailing market prices. The IRP reflects meeting renewable resource 

requirements through a balanced approach of Renewable Energy Credit (REC) only purchases and 

securing energymECs through new, Company-owned renewable resources or contracts with third 

party renewable facilities. The Company’s 2011 Resource Plan, shown in Table 4 A.1 below, 

reflects the addition of annual short-term capacity purchases and the option for a Duke Energy 

Ohio-owned or purchased intermediate facility, as well as the addition of renewable resources. The 

ongoing operation of, and investment in, the legacy assets, is not reflected in the table, but is an 

assumption. 
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Further details regarding the planning pracess, issues, uncertainties, and alternative plans 

are presented and discussed in the following sections to comply with Commission’s Rule 

490155-06, Ohio Administrative Code (O.A.C.). For further guidance on tlie location of 

information required pursuant to Rule 4901 :5-5-06, 0.A.C compliance, please refer to the cross- 

reference table in Appendix 4 B. 

137 



Table 4 A.1 

(Table Redacted) 

138 



Resource planning is about charting a course for the future in an uncertain world. Arguably, 

the planning environment is more dynamic than ever. A few of the key uncertainties include, but 

are not limited to: 

e L,oad Forecasts: How elastic is the demand for electricity? Will environmental regulations 

such as federal carbon regulation result in higher costs of electricity and, thus, lower 

electricity usage? Can a highly successfill energy efficiency program flatten or even reduce 

demand growth? At what pace will recovery ftom the current economic conditions affect 

the demand for electricity? What will Duke Energy Ohio’s generation (i.e., capacity and 

energy) obligation be from year to year? How can Duke Energy Ohio ensure that it has 

adequate resources to meet customer needs in this uncertain environment? 

Federal Carbon Regulation: What type of federal carbon legislation will be passed? Will it 

be industry-specific or economy-wide? Will it be a “cap-and-trade” system or in the form of 

a Clean Energy Standard? If legislation is not passed, how will the EPA regulations be 

implemented? 

Renewable Energy: Can Duke Energy Ohio secure sufficient renewable energy resources to 

meet its obligations under SB 221? Can the 25% AER requirement by 2025 be met with 

renewables alone? What impact would significant amounts of renewables have on system 

stability? Will a federal standard be set? 

* Demand Side Management (DSM) and Energy Efficiency: Can DSM and EE deliver the 

anticipated capacity and energy savings reliably? Are customers ready to embrace EE? 

Will investments in DSM and EE be treated equally with investments in a generating plant? 

t~ 
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Gas Prices: What is the future of natural gas prices and supply? To what degree will 

enhanced natural gas recovery techniques open up new reserves and lower prices in the long 

term in the IJnited States? 

Coal Prices: What is the fbture of coal prices and supply? What impact will increased 

regulatory pressure an the coal mining industry have on availability and price? 

Duke Energy Ohio’s resource planning process seeks to identify what actions the Company 

must take to ensure a safe, reliable, reasonably-priced supply of electricity for its customers 

regardless of how these uncertainties unfold. The planning process considers a wide range of 

assumptions and uncertainties and develops a resource plan and an action plan that preserves the 

options necessary to meet customers’ needs. It is important to note that this resource plan has a 

limited life in a period of dynamic change. In essence, plans require constant adjustments to reflect 

the changing environment. The process and resulting conclusions for the current plan are discussed 

in this document. 

The objective of the 201 1 Duke Energy Ohio Resource Plan is to outline a strategy to supply 

electric services over a long-term planning horizon in a reliable, efficient, and economical manner. 

The proposed resource plan includes the specific AER and EE resource requirements as set forth by 

SB 221. Beyond the scope of the proposed plan, additional discussion is provided on the impact of 

AER requirements beginning in 2024. The integrated modeling approach of the resource plan 

incorporates forecasted electric loads, existing generating resources, potential traditional supply-side 

resources, renewable resources, and EE targets. 

C. RESOlJRCE PLANNING PROCESS 
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The development of the resource plan is a multi-step process involving these key 

planning functions: 

Preparation of the electric load forecast. 

Consideration of the impacts of anticipated or pending regulations or events on 

existing resources. 

Identification of electric EE, renewable, and advanced energy resource options to the 

levels required by SEI 22 1. 

Identification and economic screening for the cost-effectiveness of supply-side 

resource options. 

0 Integration of the EE, renewable, and supply-side options with the existing system 

and electric load forecast to develop potential resource portfolios to meet the desired 

reserve margin criteria. 

Performance of detailed modeling of potential resource portfolios to determine the 

resource portfolio that exhibits the lowest cost (Le., lowest net present value of costs) 

to customers over a wide range of ahnat ive  futures. 

e Evaluation of the ability of the selected resource portfolio to minimize price and 

reliability risks to customers. 

e 

0 

e 

0 

Many of these steps are influenced by or required because of the uncertainty factors 

presented in the Introduction section. 

D. PLANNING ASSUMPTIONS 

Preparing a resource plan that addresses the issues and uncertainties presented in the 

Executive Summary and Introduction requires the utility to develop planning assumptions for a 

variety of inputs including a forecast of future energy usage, current generation resource 
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portfolio operating assumptions, future environmental regulation impacts and the expectations to 

meet future legislative requirements such as the comprehensive SR 221. The major planning 

assumptions used for the development of this plan are presented below, followed by further 

discussion detail. 

8 Load Forecast - Under the proposed ESP, Duke Energy Ohio has responsibility for 

meeting the capacity needs of  all Duke Energy Ohio customers. Thus, the projected 

peak load for all Duke Energy Ohio customers will be used for the IRP analysis. In 

addition, a plus and minus 10% load in each hour of the forecast was developed for 

sensitivity analysis. 

Reserve Margin - To ensure an adequate and reliable source o f  electricity for 

customers, Duke Energy Ohio must plan to have sufficient resources to meet 

customer’s need, while taking into consideration that load can be higher than forecasted 

or generating units may be unavailable due to scheduled or unscheduled outages. As a 

result, a target planning reserve margin is established as a reliability criteria in planning. 

Since Duke Energy Ohio will be a Fixed Resource Requirement (“FF33”) entity when it 

transfers to PJM, PJM will establish the reliability requirement. ‘The reliability 

requirement for an FRR entity for planning year 20 1 1/20 12 is 15.3 

a 

Retirements - Due to the probable implementation of new environmental 

regulations, the development of the resource plan assumes the retirement of the six 

Beckjord coal-fired units (859 MW) at the end of 2014, 

Fuel Cost - Fuel is the largest cost component in estimating production costs. This 

plan is developed using a combination of observed market prices that transition to a 

long-term fundamental outlook as a base assumption. Lower and higher fuel pricing 

* 
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impacts are investigated through sensitivity analyses using cost adjustments of -25% 

for a low fuel cost scenario and -t 50% for coal and +30% for gas costs for a high fuel 

cost scenario. 

Senate Bill 221 Energy Efficiency - SB 221 EE and peak load reduction goals will 

be met over the next ten years with consideratians for full implementation by 2025. 

Renewables - SB 221 renewable energy requirements for solar and non-solar will be 

met through a balanced combination of REC purchases and new wind, solar, and 

biomass resources. 

Transmission - Duke Energy Ohio will operate within PJM consistent with its 

intention to transfer the Duke Energy Ohio transmission assets from the MIS0 to the 

PJM regional transmission organization effective January 1,2012. 

* Carbon - Duke Energy Ohio has established a COz price curve beginning in 20 16 to 

represent the potential for future federal climate change legislation. The COz prices that 

Duke Energy is utilizing are associated with proposed and debated legislation, including 

H.R. 2454 -- the American Clean Energy and Security Act of 2009, which passed the 

U.S. House of Representatives on June 26, 2009. The prices utilized in the 2011 

Resource Plan represent the lower end of the range of prices that were estimated in 

proposed legislation. 

e 

e 

e 

e Energy and Capacity Market Prices - Duke Energy Corporation annually develops 

forecasts of fimdamental prices for commodities, based on expectations of 

environmental regulations, including greenhouse gas regulation. For the purposes of the 

201 1 nuke Energy Ohio Resource Plan, observable market prices were used through 
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2015, switching to market fundamental prices in 2016. In addition, the energy prices 

were adjusted for the impacts ofthe high and low file1 cost sensitivities. 

E. EXISTING RESOURCES AND ANTICIPATED CHANGES 

1. Existing Generation System Description 

The total installed net summer generation capability owned by Duke Energy Ohio is 

3,894 Megawatts (MW). This capacity consists of 3,514 MW of coal-fired steam capacity, 136 

MW of natural gas-fired peaking capacity, and 244 MW of oil-fired peaking capacity. The 

steam capacity consists of fifteen coal-fired units located at six stations. The peaking capacity 

consists of eight oil-fired CT units located at two stations, and four natural gas-fired CTs located 

at one station. Ten of the fifteen steam units are jointly owned. Table 4 E.l is a listing of the 

jointly-owned units, ownership percentages, *md summer capacity: 
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Table 4 E.1 

Jointly Owned Units, Percentages, and Summer Capacity 

Plant 

Zinxner lJnit 1 
Miami Fort Unit 7 
Miami Fort Unit 8 

Conesville Unit 4 
Stuart Unit 1 

Stuart Unit 2 

Stuart Unit 3 

Stuart Unit 4 
Killen Unit 2 

Beckjord Unit 6 
Total 

% Ownershill 

46.5% 

64% 

64% 

40% 
39% 

39% 
39% 

39% 
33% 

37.5% 

MWs 
605 
320 

320 
312 

225 

225 

225 
225 
198 
- 155 

2,810 

Station locations are shown on Map 4 E. 1 on the following page. 
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Map 4 E.1 Duke Encrgy Ohio Generation Station Locations 
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The largest coal-fired unit on the Duke Energy Ohio system is Zimmer lJnit 1, rated at 

1300 MW total, or 605 MW Duke Ohio ownership share. The smallest coal-fired units on the 

system are Beckjord Units 1 and 2, each rated at 94 MW. The CT peaking units on the Duke 

Energy Ohio system range in size froin 14 MW (Miami Fort 3-6 and Dicks Creek 3) to 92 MW 

(Dicks Creek I), 

Further information on existing generating facilities is contained in PUCO Forms FE-R3 

and FE-R4 as shown in Appendix A. 

2. Fuel Supply and Pricing 

The Duke Energy Ohio system utilizes diverse fuel sources to generate energy to serve its 

customers. These fbels include coal, natural gas, and oil. Furthermore, the market encompasses 

an even wider diversity af technology types and fuels to which the Company has access via 

purchased power. 

Although the majority of the energy generated by Duke Energy Ohio is currently derived 

from coal, the actual amount of coat consumed is determined by the forward market prices for 

power, fuel (coal), and emission allowances. Specifically, Duke Energy Ohio uses an approach 

for commercial risk management, including fuel procurement, best described as active 

management. The benefits of active management are that Duke Energy Ohio makes rational 

economic decisions based upon the available market prices of fuel, power, and emission 

allowances and thus reduces market risk and volatility to consumers, 

Electricity generated from burning coal serves approximately 98% of Duke Energy 

Ohio's total electric needs. The cost of coal is the most significant element in the cost of electric 

production, The goal of Duke Energy Ohio with respect to coal procurement is threefold. First, 
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Duke Energy Ohio seeks to provide a reliable supply of coal in quantities sufficient to meet the 

generating requirements of the entire portfolio. Second, Duke Energy Ohio seeks to work closely 

with the stations, operations, and engineering groups to evaluate coal compatibility with 

environmental regulations and alternate suppliers. Finally, Duke Energy Ohio seeks to procure 

coal at the lowest reasonable cost. Duke Energy Ohio plans to attempt to purchase coal 

contemporaneously with the auction, and then actively manage the coal position as part of the 

portfolio. 

To ensure fuel supply quality and reliability, Duke Energy Ohio purchases coal from 

three regions (Illinois Basin, Northern Appalachia & Central Appalachia) and ensures that 

potential counterparties are qualified based on coal quality and creditworthiness. Duke Energy 

Ohio buys and hums two types of coal ( i e . ,  low sulfur and high sulfur under various term 

contracts. Low sulfur coal is easily acquired via the liquid Over-The-Counter (OTC) or broker 

market where its price is easily discernable and its characteristics are standardized. High sulfur 

coal, which is purchased for units that have installed pollution control equipment, is unique given 

its characteristics ( e g . ,  BTU content, chlorine, ash fhsion temperature, iron) and requires a 

greater level of negotiations with a smaller group of suppliers than does low su1fi.w coal. Duke 

Energy Ohio maintains stockpiles of coal at each station to guard against short-term supply 

disruptions, with a goal of having a minirnum of 15 days with a target of 20 to 30 day supply (at 

full burn rate) on site, depending on economic and logistical conditions. 

Duke Energy Ohio purchases natural gas on a day-ahead basis for the gas-fired peaking 

units when the units have been or are expected to be cleared in the day-ahead market. The 

natural gas purchased for the peaking units is a delivered product (e.g., CGE City gate) and does 

not require the purchase of pipeline transportation capacity. Duke Energy Ohio buys fuel oil on 
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a contractual basis. The pricing is based on the lower of the posted Oil Price Information Sei-vice 

(OPSI) price or the contract price. Duke Energy Ohio monitors oil pricing and makes purchases 

based on a combination of inventory levels and expected prices. 

The fuel price assumptions utilized to develop the resource plan represent a combination of 

observed market prices and the long-term fundamental outlook developed for the Company by 

Wood McKenzie. The Company utilizes its internal subject matter experts to review and validate 

the assumptions and study results provided by Wood McKenzie. The Company typically uses 

current market prices where there is an observable market to represent the near term (first 3 to 5 

years) and then transitions to the long-term fimdamentals for the balance of the study period. The 

prices used for natural gas and he1 ail are based on a combination of the New York Mercantile 

Exchange (NYMEX) forward curve and the Wood McKenzie long-term fundamental outlook. 

3. Maintenance and Availability 

The existing generation unit unplanned outage rates used for planning purposes were 

derived from the historical Generating Availability Data System (GADS) data. Table 4 E.2 lists 

the current forced outage rates being used for modeling purposes: 
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- 
Coal u n i t  Forced Outage Rate Gas Turbine Forced Outage Rate 

I --- _. 

Qeckjord Unit 1 17% Beckjord GT Unit I IO% 
Reckjord Unit 2 17% Beckjord GT Unit  2 10% 

Beckjord Unit 3 17% Beckjord CJT Unit 3 10% 

-BFkjord (Jnit 4 12% Beckjord GT Unit 4 10% 

Beck j ordiJn it 5 I 17% Dick Creek GT Unit 1 10% 

Reckjord Unit 6 15% Dicks Creek GT Unit 2 10% 

Conesvilie unit 4 8% DicksCreek GT Unit 3 10% 

Killen Unit 1 7% Dicks Creek GT Unit 4 10% 

Miami F& lJnit 7 10% Dicks-Creek GT Unit 5 10% 

Miami Fort LJnit 8- 11% Miami Fort GT Unit 3 20% 

Zimmer Unit 1 9% Miami Fort GT I Jnit 4 20% 

2 0% 

20% 

I 

-- 

_-  

_ _  __l___-l 

-- 

-__-. . 

---- 

_ - _  

I_- 

Miami Fort GT Unit 5 

Miami Fort GT Unit 6 
-- _- 

Planned outages were based on maintenance requirement projections as discussed below. 

This resource plan assumes that Duke Energy Ohio's existing generating units generally will 

continue to operate at their present availability and efficiency (heat rate) levels. A 

comprehensive maintenance program for generating assets is important in providing reliabfe, 

low-cost service. The following outlines the general guidelines governing the preparation of a 

planned outage schedule for existing units operated by Duke Energy Ohio. It is anticipated that 

future units will be governed by similar guidelines. 

Scheduling Guidelines for Duke Energy Ohio Units: 

(1) Major maintenance (turbine overhauls) on base load units 500 MWs and larger is 

performed at eight- to twelve-year intervals. Major boiler maintenance repairs and 
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replacements are performed in conjunction with major turbine overhauls. General boiler 

inspections, turbine valve inspections, and balance of plant repairs are performed on two 

or three year intervals. 

(2) Major maintenance on intermediate-duty units between approximately 90 MWs 

and 500 MWs is performed at eight- to fifteen-year intervals. General boiler inspections, 

turbine valve inspections, and balance of plant repairs are performed on two-year 

intervals. 

(3) Maintenance on simple cycle peaking units 14 MWs to approximately 90 MWs 

are time predictive with preventive maintenance based primarily on routine bore scope 

inspections. These inspections provide the opportunity to inspect the unit without 

disassembling the unit. The bore scope inspections provide sufficient data required for 

the scheduling of major maintenance. 

In addition to the regularly scheduled planned outages for all unit groups “availability 

outages” are performed. Availability outages are unplanned, opportunistic, proactive, short- 

duration maintenance outages aimed at addressing peak period reliability. At appropriate times, 

when market conditions allow, units may be scheduled out of service for generally short periods 

of time to perform maintenance activities. This enhancement in maintenance philosophy reflects 

the focus on having generation available during peak periods. 

4. Anticipated Changes to Existing Generation 

In general, the existing generation system is expected to be able to maintain current 

operational characteristics with noma1 expenditures to ensure continued reliability. The 

exception to this statement relates to the age and condition of the Reckjord units and the 

anticipated impacts of environmental rulemaking. 
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Beckjord units 1, 2 and 3 continue to appear on the existing generation list; however, 

these units were suspended from operation due to operational economics on March 1, 2010, and 

placed in mothballed status for up to a period of three years, On November 18, 2009, Duke 

Energy Ohio submitted MISO Attachment Y (Notification of Po tentiaf Generation 

Resource/SCU Change of Status) of the MISO tariff requesting a suspension of operation for the 

three units effective March 1, 2010. On February 19, 2010, MISO notified Duke Energy Ohio 

that the units were approved to be suspended from operation after reviewing the power system 

reliability impacts under the MISO tariff. If the units remain mothballed after the three-year 

period, new interconnection and deliverability studies will be required for the units return to 

service. Duke Energy Ohio does not expect conditions to change the economics of this decision. 

There are multiple new air, water, and waste EPA regulatory requirements with 

anticipated compliance requirements between 201 5 and 201 8. Analysis indicates that installing 

the necessary control equipment to meet the new rules should be economically justified for all 

existing units except for those at Beckjord. Given those results, it was assumed that all six of the 

Beckjord coal units woufd be retired at the end of2014. These retirement assumptions are used 

for planning purposes to recognize potential new environmental regulations rather than specific 

unit firm commitments. 

Prior to any Beckjord retirements, Duke Energy Ohio will need to submit ta the 

appropriate transmission operator a request and receive approval to suspend the operations of 

these units, similar to what Duke Energy Ohio did for Beckjord units 1 through 3. 

152 



F. ENVIRONMENTAL REGULATIONS 

Duke Energy Ohio is required to comply with numerous state and federal regulations. In 

addition to current programs and regulatory requirements, several new regulations are in various 

stages of implementation and development that will impact operations for Duke Energy Ohio in 

the coming years, Table 4 F.1 summarizes EPA's current regulatory schedule and Table 4 F.2 

provides the anticipated control requirements provided at the end of this discussion. Some of the 

major rules include: 

1. Clean Air Interstate Rule (CAIR) and Replacement CAIK - the Transport Rule 

The EPA finalized its Clean Air Interstate Rule (CAIR) in May 2005. The CAIR limits 

total annual and summertime NOx emissions and annual SO2 emissions from electric generating 

facilities across the Eastern U.S. through a two-phased cap-and-trade program. Phase 1 began in 

2009 for NOx and in 2010 for SOz. In December 2008, the IJnited States District Court for the 

District of Columbia issued a decision remanding CAlR to the EPA, allowing CAIR to remain in 

effect as an interim solution until EPA develops new regulations. 

In August 2010, EPA published a proposed replacement nile for CAR,  known as the 

Transport Rule (TR), The TR was finalized in July 201 1 and is now called the Cross State Air 

Pollution Rule (CSAPR). In the CSAPR, EPA established state-level annual SO2 caps and 

annual and ozone season NOx caps that would take effect in 2012. Further CSAPRs are also 

expected that would incorporate the more stringent National Ambient Air Quality Standards 

(NAAQS), that are in varying stages of development and are discussed later in this document. 
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2. Utility Boiler Maximum Achievable Control Technology (MACT 

In May 2005, the EPA issued the Clean Air Mercury Rule (CAMR). The rule established 

mercury emission-rate limits for new coal-fired steam generating units. It also established a 

nationwide mercury cap-and-trade program covering existing and new coal-fired pawer units. 

In February 2008, the United States Court of Appeals for the District of Columbia issued 

its opinion, vacating the CAMR. EPA has begun the process of developing a rule to replace the 

CAMR. The repIacement tule, the Utility Boiler MACT, will create emission limits for 

hazardous air pollutants (HAPs), including mercury. Duke Energy Ohio completed work in 

2010 as required for EPA’s Utility MACT Information Collection Request (ICR). The ICR 

required collection of mercury and HAPs emissions data from numerous Duke Energy Ohio 

facilities fur use by EPA in developing the MACT rule. EPA issued a proposed MACT rule in 

March 201 1 and expects to finalize it by the end of 20 1 1. The MACT rule is expected to 

require compliance with new emission limits by 2015. !- 

3. National Ambient Air Quality Standards (NAAQS 

a. 8 Hour Ozone Standard 

In March 2008, EPA revised the 8 Hour Ozone Standard by lowering it from 84 to 75 

parts per billion (ppb). In September of 2009, EPA announced a decision to reconsider the 75 

ppb standard in response to a court challenge from environmental groups and their own belief 

that a lower standard was justified. A proposed rule was issued by the EPA in January 2010 in 

which EPA proposed to replace the existing 84 ppb standard with a new standard between 60 and 

70 ppb. EPA must finalize the rule by the end of July 201 1. State Implementation Plans (SIP) 
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will he due by the end of 2014, with attainment dates for most areas possibly in the 2017 to 2018 

timeframe. Any new controls may have to be in place prior to the 2017 ozone season. Until the 

states develop implementation plans, only an estimate of the potential impact to Duke Energy 

Ohio’s generation can be developed. With a standard in the 60 to 70 ppb range, the installation 

of the best performing NOx controls such as Selective Catalytic Reduction (SCR) is anticipated. 

All Duke Energy Ohio units, with the exception of Reckjord, currently have SCRs installed, 

positioning Duke Energy Ohio assets well should this standard become reality, 

b. SO2 Standard 

In November 2009, the EPA proposed a rule to replace the current 24-hour and annual 

primary SO2 NAAQS with a 1-hour SO;! standard. A new I-hour standard of 75 ppb was 

finalized in June 2010. States with non-attainment areas will have until January 2014 to submit 

their SIPS. Initial attainment dates are expected to he the summer of 2017 with any required 

controls in place by late-2016. EPA will base its nonattainment designations on monitored air 

quality data as well as on dispersion modeling. AI1 Ohio power plants will be modeled by the 

state and are therefore potential targets for additional SO2 reductions, even if there is no 

monitored potential to exceed the standard. 

In addition, EPA is proposing to require states to relocate some existing monitors and to 

add new monitors. While these monitors will not be used by EPA to make the initial 

nonattainment designations, they will play a role in identifying possible future nonattainment 

areas. 

All Duke Energy Ohio coal units with the exception of Beckjord currently have Flue Gas 

Desulfurization (FGDs) installed. 
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4. Global Climate Change 

The EPA has been active in the regulation of greenhouse gases (GHGs). In May 2010, 

the EPA finalized what is commonly referred to as the Tailoring Rule. This rule sets the emission 

thresholds to 75,000 tondyear of CO;! for determining when a source is potentially subject to 

Prevention of Significant Deterioration (PSD) permitting for greenhouse gases. The Tailoring 

Rule went into effect beginning January 2,201 1. Being subject to PSD permitting requirements 

for COz; will require a Rest Available Control Technology (BACT) analysis and the application 

of BACT for GHGs. BACT will be determined by the state permitting authority. Since it is not 

known if, or when, a Duke Energy Ohio generating unit might undertake a modification that 

triggers PSD permitting requirements for GHGs and exactly what might constitute BACT, the 

potential implications of this regulatory requirement are unknown. 

On December 23, 2010, EPA entered into a proposed settlement agreement to issue New 

Source Performance Standards for GHG emissions ham new and modit.ied fossil fueled electric 

generating units (EGUs) and emission guidelines for existing EGUs that do not undergo a 

modification. The agreement calls for regulations to be proposed by July 26, 201 1 , and to be 

finalized by May 26, 2012. Passage of any federal climate change legislation is not expected 

until 20 13 or later. 

5. Water Quality 

a. CWA 316(b) Cooling Water Intake Structures 

Federal regulations in Section 316(b) of the Clean Water Act may necessitate cooling 

water intake modifications for existing facilities to minimize impingement and entrainment of 

aquatic organisms. All Duke Energy Ohio facilities are potential affected sources under that 
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rule. EPA issued a proposed rule in March 2021 with a final rule planned to be issued in July 

2012. With an assumed timeframe for compliance of three years, implementation of selected 

technology is possible as early as mid-2015. 

Most likely, regardless of water body type, performance standards to achieve 80% 

reduction of impinged fish and 80% reduction of fish entrainment will be required. Provided that 

performance requirements can be met, retrofits may involve intake screen modifications only. 

However, failure to meet these performance standards or a more stringent regulation could 

require use of a closed-cycle cooling system. 

b. Steam Electric Effluent Guidelines 

In September 2009, EPA announced plans to revise the steam electric effluent guidelines. 

In order to assist with development of the revised regulation, EPA issued an ICR to gather 

information and data from all cod-fired generating facilities. The ICR was completed by the 

Company and submitted to EPA in October 2010. The regulation is to be technology-based, in 

that limits are based on the capability of technology. The primary focus of the revised regulation 

is on coal-fired generation, thus the major areas likely to be impacted are FGD wastewater 

treatment systems and ash handling systems, The EPA may set limits that dictate certain FGD 

wastewater treatment technologies for the industry and may require the installation of dry ash 

handling systems for both fly and bottom ash. Following review of the ICR data, EPA plans to 

issue a draft rule in mid-2012 and a final rule around March 2014. After the final rulemaking, 

effluent guideline requirements will be included in a station’s National Pollutant Discharge 

Elimination System (NPDES) permit renewals. Thus, requirements to comply with NPDES 
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permit conditions may begin as early as 2017 for some facilities. The deadline to comply will 

depend upon each station’s perniit renewal schedule, 

6. Waste Issues (Coal Combustion Byproducts) 

Following Tennessee Valley Authority’s Kingston ash dike failure in December 2008, 

EPA began to assess the integrity of ash dikes nationwide and to begin developing a rule to 

manage coal combustion byproducts (CCBs). CCRs include fly ash, bottom ash and FGD 

byproducts (gypsum). Since the 2008 dike failure, numerous ash dike inspections have been 

completed by EPA and an enormous amount of input has been received by EPA as it developed 

proposed regulations. On June 21, 2010, EPA issued its proposed rule regarding CCBs. The 

EPA rule refers to these as CCRs. The proposed rule offers two options: 1) a hazardous waste 

classification under Resource Conservation Recovery Act (RCRA) Subtitle C; and 2) a non- 

hazardous waste classification under RCRA Subtitle D, along with dam safety and alternative 

rules. Both options would require strict new requirements regarding the handling, disposal and 

potential re-use ability of CCRs. The proposal will likely result in more conversions to dry 

handling of ash, more landfills, closure of existing ash ponds and the addition of new wastewater 

treatment systems. Final regulations are expected in 20 12, EPA‘s regulatory classification of 

CCRs as hazardous or non-hazardous will be critical in developing plans for handling CCRs in 

the fiture. Compliance with new regulations is projected to begin around 2017. 
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G. POOLING AND BULK POWER AGREEMENTS 

At present, Duke Energy Ohio does not participate in any formal type of power pooling 

arrangement. However, Duke Energy Ohio is currently a member of the Midwest ISO. 

However Duke Energy Ohio will transition to the PJM Interconnection, Inc. (PJM) on 1/1/2012. 

Both MIS0 and PJM are FERC approved RTO's that administer markets for capacity, energy 

and ancillary services in addition to the independent provision of transmission service. 

Duke Energy Ohio is directly intercomected with eight other balancing authorities: 

American Electric Power, Louisville Gas and Electric Energy, Ameren, Hoosier Energy, 

Indianapolis Power and Light, Northern Indiana Public Service Company, Vectren, and Duke 

Energy Indiana. PJM operate Ancillary Services Markets for their balancing authorities within 

the PJM, which are consolidated into a single PJM balancing authority. 

Table 4 G.l identifies Current Duke Energy Ohio full requirements contracts. 

Table 4 G.1 Duke Energy Ohio Full Requirements Contracts 

Wholesale Customer 

Max Quantity of 
EnergyKapacity 

Contract Expiration Date 

H. ENERGY EFFICIENCYmSM PROGRAMS 

i n  July 2008, in Case No. 08-920-EL-SSO, et af., the Commission approved a 

Stipulation between Duke Energy Ohio and various intervenors that included a plan for 
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meeting EE and peak demand reduction requirements under SB 221. This plan included a 

portfolio that expanded existing programs and coupled them with a new regulatory 

mechanism called save-a-watt. 

Within the ESP proposed by the Company in July 2008 was a three-year plan for 

supply and pricing of electric generation service. The plan requested recovery of costs for 

fuel used to generate electricity, wholesale electricity purchases, emission allowances, and 

federally mandated carbon costs. On December 17, 2008, the Commission approved the 

Stipulation submitted by the parties, inciuding implementation of the proposed programs and the 

save-a-watt revenue recovery proposal for EE and peak demand reduction. The Company 

eliminated its demand side management rider and implemented a rider establishing the 

Company’s save-a-watt program effective January 1, 2009. The Company began 

implementation of the programs in early January 2009. The ESP is in effect through December 

3 I ,  20 1 1. Most of these programs were again reviewed a second time by the Commission in Case 

No. 09-1999-EL-POR and approved again for implementation by the Commission in an Order 

dated December 15,2010. 

1. Existing Programs 

Under save-a-watt, the Company is reducing energy and demand on the Duke Energy 

Ohio system through the implementation of a broad set of EE programs. These programs fall into 

two categories for residential and non-residential customers: conservation EE programs and 

demand response programs that contain customer-specific contract curtailment options and other 

demand response programs such as Power Manages  and PowerShareB. The following are the 

current EE and Demand Response programs in place in Ohio: 
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a. Residential Programs 

Smart $aver@ Residential - Provides incentives to residential customers for installing energy 

efficient equipment. This program addresses the market barrier of higher upfront costs of high 

efficiency equipment. The program is available to residential customers served by Duke Energy 

Ohio. A third party is under contract to process customer applications and maintain a list of 

participating HVAC contractors and builders. 

Residential Energy Assessment - Offers two energy assessment measures: I )  Personalized 

Energy Report (PER) @3 and 2) Home Energy House Call. This program provides single family 

home customers with a customized report about their home and their energy practices. In 

addition, customers receive free Compact Fluorescent Light bulbs (CFL,s) (both programs) and 

an Energy Efficiency Starter Kit (Home Energy House Call) as an incentive to participate in the 

program. 

Energv Efficiencv Education Promam for Schools - Educates students about sources of 

energy and EE in homes and schools and provides them the ability to conduct an energy audit of 

their homes. This program will help homeowners identify efficiency savings, addressing the 

market barrier of a lack of customer recognition of savings opportunities. Energy Efficiency 

Starter Kits are provided free to homes where students complete a home energy survey. 

Additional CFL's are alsa provided if available sockets are identitied in the survey. 

Low Income Services - Provides assistance to low income customers through several measures. 

The upfront costs of high efficiency equipment are an especially dit'ficult barrier for low income 

customers to overcome. The CFL portion of this program is available to any low income 

customer eligible for services provided by low income agencies who has not participated in this 
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program within the past 36 months, The weatherization and refrigerator replacement portion of 

this program is available to any low income customer up to 200% of the federal poverty level 

who has not participated in this progratn within the past 10 years. For the CFL program, eligible 

customers will complete a survey with an assistance agency, The agency submits the report to 

the Company, and the customer will receive up to 12 CFLs. A third party will complete the 

weatherizatiodrefrigerator replacement and will be paid by the Company. 

Power Manager@ - Provides financial incentives to residential customers that allow the 

company to cycle their outdoor A/C compressor remotely during peak energy periods between 

May and September when the load andor marginal energy costs on Duke Energy Ohio’s system 

reach peak levels. Participating customers of the Company who have a functioning outdoor A/C 

unit are eligible for the program. 

Pilot Program - Home Energy Comparison Report - Piloted in 2010, the Home Energy 

Comparison Report provides a customer with a comparative usage data report for similar 

residences in the same geographic region. By identifying efficiency savings and educating 

customers, this program confronts the significant market barrier of customer awareness of 

potential savings. Participants receive periodic comparative usage reports along with specific 

recommendations to encourage energy saving behavior. 

b. Nan-Residential Programs 

Smart $aver@ Non- Residential - Provides prescriptive incentives for businesses to install high 

efficiency equipment. This program addresses the market barrier of higher upfront costs of high 

efficiency equipment. Major categories include lighting, motors, pumps, variable frequency 

drives (VFDs), food service and process equipment. The program is available to new or existing 
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non-residential facilities served by Duke Energy Ohio. The incentive process is handled by a 

third party vendor. 

Custom Rebate- Offers financial assistance to qualifying commercial, industrial and 

institutional customers (that have not opted out of the DSM Rider) to enhance their ability to 

adopt and install cost-effective electrical energy eficiency projects. 

The Smart$aver@Non-Residential Custom Incentive program is designed to meet the 

needs of Duke Energy Ohio customers with electrical energy saving projects involving more 

complicated or alternative technologies, or those measures not covered by standard Prescriptive 

Smart$aver@ incentives. The intent of the Smart$aver@ Non-Residential Custom Incentive 

program is to encourage the implementation of energy efficiency projects that would not 

otherwise be completed without the Company’s technical or financial assistance. 

LJnlike the Prescriptive Incentives, Custom Incentives do require pre-approval prior to the 

project implementation. Proposed energy efficiency measures may be eligible for Custom 

Incentives if they clearly reduce electrical consumption and/or demand. 

PowerShareO - Represents Duke Energy Ohio’s demand side management (or demand 

response) program geared toward Commercial and Industrial customers. The primary ofyering 

under PowerSharem CallOption provides customers with a variety of offers that are based on 

their willingness to shed load during times of peak system usage andor high marginal energy 

cost conditions. These credits are received regardless of whether an event is called or not. 

Energy credits are also available for participation (shedding load) during curtailment events, The 

notice to curtail under these offers is between 6 hrs (emergency) and day-ahead (economic) and 

there are penalties for non-compliance during an event. 
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Table 4 H.l lists information for the 2010 Save-a-watt programs. 

-~ 
Residential save-a-watt Programs 

Number of 
Participants/ 

Program _I_ Measures (1) 
Residential Ene- 9,617 
Smart Saver@ Residential Central Air ConditionedHeat Pump -. 6,531 
Smart Saver@ Residential Compact Fluorescent Light _I- 2,658,866 

3,774 Low-lncorne Services 
Energy Efficiency Education Program for Schools 3,920 
Power Manager - _.- 33,413 

.- -~ -- 

Table 4 W.12010 save-a-watt Programs 

.._ I” 

I 

Annual Cost . 

1,998,976 $ 
$ 2,690,38 1 
$ 6,875,937 
$ 425,03 1 

857,93 5 $ 
$ 2,967,675 

-- 

-- 

-- 
Non Residential Save-A- Watt Programs __ 

-- 

I-- 
Smart Saver@ Non-Residential 
Custom Rebate 

Total Annual Cost 

--- 
-- 

- -~ ___ PowerShareB 

-.-I__ 

II 

~- 
5,s 10,145 

17,309 $ I ,44 1,462 
77 $ 309,337 

%.-.-.- 23,076,879 

I-- .. 275,531 $ -  

(1) ParticipantdMeasures are incremental for 2010 except for Powershare and Power Manager which are 
cumulative. 

Note: Table 4.H. 1 does not include ParticipantdMeasures or Annual Cost information for Pilot 
Program - Home Energy Comparison R.eport. 

The annual costs for the 2010 programs, $23,076,879, are slightly less than the original projection 

of $24,047,482 for 2010. All energy efficiency programs are screened for cost-effectiveness. The 

projected incremental load impacts of existing programs, including the Save-a-watt program, were 

incorporated into the optimization process of the resource plan development. 

The Company’s measures and programs are analyzed by using DSMore, a financial 

analysis tool designed to evaluate the costs, benefits and risk of energy efficiency programs and 

measures. DSMore estimates the value of an energy efficiency measure at an hourly level across 
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distributions of weather and/or energy costs or prices, By examining energy efficiency 

performance and cost effectiveness over a wide variety of weather and cost conditions, the 

Company is better positioned to measure the risks and benefits of employing energy efficiency 

measures in the same way traditional generation capacity additions are vetted, and further, to 

ensure that demand-side resources are compared to supply-side resources on comparable basis. 

The analysis of energy efficiency cost-effectiveness has traditionally focused primarily 

on the calculation of specific rnetrics, often referred to as the California Standard tests: Utility 

Cost Test (tJCT), Rate Impact Measure (RIM) Test, Total Resource Cost (TRC) Test, and 

Participant Test. DSMore provides the results of these tests for any type of energy efficiency 

program (demand response andor energy conservation). 

* The ‘CJCT compares utility benefits (avoided energy and capacity related costs) to utility 

costs incurred to implement the program such as marketing, customer incentives, and 

measure offset costs, but does not consider other benefits such as participant savings or 

societal impacts, This test compares the cost (to the utility) to implement the measures 

with the savings or avoided costs (to the utility) resulting from the change in magnitude 

andor the pattern of electricity consumption caused by implementation of the program. 

Avoided costs are considered in the evaluation of cost-effectiveness based on the 

projected cost of power, and the projected cost of the utility’s environmental compliance 

for known regulatory requirements. The cost-effectiveness analyses also incorporate 

avoided transmission and distribution costs and load (line) losses. 

* The RIM Test, or non-participants test, indicates if rates increase or decrease over the 

long-run as a result of impkmenting the program. 
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The TRC test compares the total benefits to the utility and participants relative to the 

costs of utility program implementation and costs to the participant. The benefits to the 

utility are the same as those computed under the UGT. The benefits to the participant 

are the same as those computed under the Participant Test (below), however, customer 

incentives are considered to be a pass-through benefit to customers. As such, customer 

incentives or rebates are not included in the TRC though some precedent exists in other 

jurisdictions to consider non-energy benefits in this test. 

* The Participant Test compares the benefits to the participant through bill savings and 

incentives from the utility, relative to the costs to the participant for implementing the 

energy efficiency measure. The costs can include capital cost, as well as increased 

annual operating costs, if applicable. 

The use of multiple tests can ensure the development of a reasonable set of DSWEE 

programs and indicate the likelihood that customers will participate. It should also be noted that 

none of the tests described above include external benefits to participants and non-participants 

that can also offset the costs of the programs. 
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2. Future Programs 

The energy eEciency material presented thus far has been primarily focused on existing 

programs. However, both customer adoption rates and costs to achieve new energy efficiency 

measures remain uncertain over the long term. Market potential studies provide estimates of the 

level of energy efficiency that is realistically achievable by customers in the market place. A study 

of the market potential involves a2 assessment of the Technical Potential, the level achievable 

through application of all technically feasible technologies regardless of market or economic 

constraints, and the Economic Potential, a subset of the Technical Potential that can be acquired for 

less than the avoided cost of supply assuming 100% customer participation in aff cost-effective 

energy efficiency programs. The Market Potential is a subset of the Economic Potential that reflects 

expected customer acceptance and adoption of energy efficiency measures. 

The most recent market potential study, performed by a third party for Duke Energy Ohio in 

February 2009, yielded economic accomplishment potentials that indicated that the level of 

projected cost-eff'ective energy efficiency accomplishments would not attain the level necessary to 

comply with the SB 22 1 requirements. 

Tn order to achieve fkll compliance with SR 221 requirements, Duke Energy Ohio would 

need to exceed the estimated Economic Potential which, as stated above, assumes 100% customer 

participation in all cost-effective energy efficiency programs. 

The resulrs of the study do not impact the Company's stated goal of achieving the state 

mandates as long as economically achievable, However, it is important to note that even though a 

market potential study may indicate that a certain level of energy efficiency is economically 

achievable, the success of a program i s  ultimately driven by the adoption rate of the customers 

which is beyond the control of the utility, 
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Due to uncertainty, future programs will be guided by the experience gained through periods 

Conseiwtion Program load Impacts Demand-Side Mangement Program Impacts Total 

MWh MW MW MW 
Summer Peak Summer Peak Summer Peak 

Cumulative 
Year Residential Non-Resldentla\ Total beglnnlng 2011 \ntetruptible Power Manager T W l  Tow MW Impacts 

166 2011 60. €44 90,788 151.431, 13 
2012 140,314 182,694 323,W8 39 106 59 164 203 
2013 247,837 271,634 519.471 I 43 106 59 164 207 
2014 378,627 359,909 738,536 68 106 59 164 232 
2015 523.863 436,295 963,159 119 106 59 164 283 
2016 645,875 538,264 L1&. 139 147 106 59 164 311 

2018 891,533 1 743,009 1,634,542 1 203 106 59 164 367 

~~ 

55 ~ 153- 98 --- 

2017 768,697 1 640,621 1,409,318 1 175 59 164 339 

203-  lJ36.738 1 947,172 ._ 2,083,910 1 -259.- 

106 - 
106 59 164 -- 

of testing and application. For now, EE mandates will be accomplished on an incremental basis by 

applying patterns of continued growth of existing programs, as well as development af new 

products over the next ten years. At this juncture, while the Company intends to pursue all 

cost-effective EE, based on the past market potential study, it is unclear whether or not there is 

sufficient cost-effective EE to enable the Company to fully comply with the SB 22 1 requirements. 

2020 
2021 

Table 4 €1.3 provides projected annual load impacts for an EE scenario that matches the SB 221 

mandate levels. 

164 1,380,701 I 1, 150, 126 2,530,827 1 314 106 59 
1,622.509 1 1,351,358 2,373,867 1. 369 106 59 1@-- 

Table 4.H.3 
58221 Scenario load Impact Projections 

Conservation and Demand-Side Management Programs 

Table 4 H.4 provides projected annual energy impacts using the 20 1 1 forecast. 
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Cumulatlve E€ ProJected 
Weather Normal HlstMy and Total Enerw Movlng Avg 56221 Requlred Sa 221 Requlred Cumulatlve Imp- adjusted CUmUlatlVe 

Sprlng 2M1 Total Energy 

Total Energy Foremi Adjusted for E€ Prior 3 Years EE Impacts E€ Impacts EE l m p w  for ZM1 SIar t  lmpacls , 
Year MWH MWH MWH MWH % MWH MWH M W L  MWH 

2006 22,565,556 22,565,556 
2W7 22,746,814 22,746,814 
2038 22,249,058 22,249,088 
2w9 20,725,616 20,725,616 22 553.819 0.396 67,661 67,661 292,830 

2011 21,842,743 21,842,793 I 21,691.362 1 21,633,024 0.7% 151,431 328.628 151,431 755,016 
20121 22,134,796 22,194,796 21,871,788 I 21,447,115 0.8% 171,577 %XI, 205 323,M)13 926,593 
2013 22,675,994 22,675,954 22,156,523 1 21,829,173 0.916 196,463 696,6(i8 519,471 1,123,056 

221,622 1,137,356 960 , 159 1,563,744 
2016 23,700.247 -23,703,247 22,516,108 22,398,052 - 1.096 223.981 1,361,336 1,184,139 1.787,724 

1.6%,542 2,238,127 2018 24,051,624 24,051,604 22,417,062 22,522,418 1.m 225,224 1,811,740 
2019 24,232,423 24,232,423 22,148,513 22,468,367 2.096 449,367 2,26L107 2,083.9M 2,687,495 
2024 24,421,384 24,421,384 21,890,557 22,345,835 2.m 446.917 2,708.024 2,530,827 3.134.4l2 
20Zll 24,617,567 24,617,567 21,643,700 1 22,152,004 2.0% 443,041 - 3,151.065 2,973,867 3,577,452 

2010 21,924,369 21,924,369 2 1,907,173 0.5% 109,536 177.197 €03,585 

2014 23,196,953 23,196,953 22,458,416 21,906,557 1.096 219,066 915,734 738,536 1,342,121 
2015 23,539,375 23,539,375 22,579,216 22,162,242 1.0% I 

2017 23,881,249 23,881,249 22,471.930 22,517,913 1.096 225.179 1,586,516 1,404,318 2,012,903 

Table 4.H.5 provides projected calculations of the achievement towards the peak 

benchmarks. It is expected that the peak load achievements will far exceed the benchmark 

Weather Normal 
and Forecasted Forecast Adjusted to Nnl 
Level of Peak Adjusted for €E Three Year Benchmark Benchmark Cumulative Cumulative 

[Pernand and DR Impacts Awrage Percentage Requirement Requirements Requirements 
Year MW M W  MW % MW M W  M W  

2006 4,591 
2007 4,328 
2008 4,462 

2010 4,444 4,423 0.75% 33 78 
2011 4,467 4,434 4,461 0.75% 33 1ll 33 
20l2 4,443 4,476 4,452 0.75% 33 145 67 
2013 4,583 4,483 4,462 0 75% 33 178 100 
2014 4,671 4,537 4,498 0 75% 34 212 134 

2M19 4,478 4,460 10096 45 45 

34 ~- ---.-.i246 168 
2016 4,735 4,532 4,603 0 75% 35 281 203 

2018 4,803 4,531 4,664 0.75% 35 350 273 
2017 4, m 4,534 4,642 0.75% 35 315 238 

2019 4,840 4,567 273 

2021 4,921 4,648 I 273 

2020 4,876 4,604 1 1 273 

requirements. 

Projected 
Cumulative 

Impacts 
M W  

97 
176 
255 
292 
297 
321 
373 
400 
428 
456 
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I. FIJT'IJRE RESOURCES AND REQUIREMEN 

Many potential resource options are available to meet future electricity needs. These 

resources include conventional generation technologies, demonstrated technologies with limited 

acceptance, renewable technologies, EE, and demand reduction programs. All of these resources 

were considered in the resource planning process and are discussed in this section in relation to 

their applicabiiity to this plan. 

1. Generation Technologies 

Generation technologies are considered at several levels. The first is a screening level where 

the diverse mix of technologies and fuel sources are initially screened based on the following 

attributes: 

0 

e Long-term reliability 

0 Reasonable cost parameters 

Technically feasible and commercially available in the marketplace 

Compliant with all federal and state requirements 

Potential technologies that pass initial screening are moved on ta a quantitative system optimization 

and portfolio development phase. 

2. Supply Side Resources 

A. Overview 

An assortment of supply-side resources was considered as potential alternatives to meet 

future incremental capacity and energy resource needs in addition to the existing Iegacy assets 

for the Ohio Resource Plan. Supply side resources selected in this process were used as potential 
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resource alternatives in combination with renewable generation resources to develop an 

integrated resource plan to meet hture customer resource requirements. Specific steps for 

selection of potential supply side options include: 

Technical Screening - The initial step in the supply-side screening process was a 

technical screening of the technologies to eliminate those that have technical limitations, 

cotnmercial availability issues, or are not feasible in the Duke Energy Ohio service 

tenitory . 

Economic Screening - The technologies were screened using relative dollar per kilowatt- 

year versus capacity factor screening curves. 

As a result, supply-side technologies that were commercially available and consistently 

cost effective were considered “Best i22 Class” within each technology type, such as simple cycle 

CT, CC, wind, and advanced caalhuclear units. The largest practical sizes of each technology 

were primarily considered to include the lowest cost due to economies of scale. A diverse range 

of technology choices utilizing a variety fuels was considered including advanced nuclear, wind, 

Integrated Coal Gasification Combined Cycle (IGCC) with carbon sequestration, CTs, and CC 

units. Technologies representing each category of baseload, peaking and intermediate supply 

side resources were included to meet all potentia1 customer resource needs. 

0 

Duke Energy Ohio has at ieast two options to procure needed traditional generation 

capacity, beyond that supplied from its existing system: 1) own generation; or 2) purchase 

capacity from the market. Estimating the cost of asset ownership or capacity purchases beyond 

the near term is an inexact science, but the cost of both should trend toward the marginal cost of 

building new capacity. For the purposes of this resource plan, the Company has represented any 

needed peaking or intermediate capacity as purchases based on the cost of building new CT or 
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CC capacity, respectively. Such an assumption gives the Company flexibility to make decisions 

to purchase short-term market capacity or build/purchase assets at the appropriate time, taking 

into consideration current market prices as well as a regulatory environment that provides a 

reasonable assurance to mitigate risk and provide for timely cost recovery. Duke Energy Ohio 

will regularly assess the future, near-term resource needs and make decisions on market capacity 

purchases, or new build options in line with the strategic direction selected in the resource plan. 

B. Selected Supply Side Technologies 

Potential supply side resources selected for detailed modeling included technologies that 

were commercially available and consistently cost effective relative to other technologies. These 

resources represented new technologies to address an expected low carbon future environment. 

Specifically new supply side technologies that are believed to meet the AER requirements of SB 

221 required by 2025 include new advanced nuclear, 90% carbon sequestered TGCC 

technologies and biomass for base load technologies. 

The Company continues to investigate the possibility of new nuclear generation to 

continue to modernize its aging fleet and also to satisfy Ohio’s AER requirement. Duke Energy 

AREVA, ‘IJSEC, Inc., IlniStar Nuclear Energy and the Southern Ohio Diversification Initiative 

(SODI), formed the Southern Ohia Clean Energy Park Alliance (SOCEPA) to identify the 

potential for and implications of building an advanced nuclear power plant for the region. At this 

time, the SOCEPA is continuing the investigation but no decision has been made on the 

technology, site, or tirneframe for the proposed plant. Duke Energy Ohio is not proposing the 

construction of nuclear powered generation in the context of this resource p1a.n. 
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RenewabIe technologies are also an integral part of the overall resource plan as mandated 

in SB 22 I. Renewable generation technologies including wind, solar, and dedicated biomass 

generation are included in the list of the selected supply side technologies. 

Supply side resources selected for further integrated resource planning modeling based 

on technical and economic screening include the following: 

0 

0 

* 

0 

o 50 MW Wind (renewable) 

9 

0 

CT (peaking capacity annual purchases) 

CC (intermediate capacity annual purchases) 

630 MW Class Integrated Gasified Combined Cycle Coal (IGCC) 

Advanced Nuclear Capacity (not available by 2020) 

3 MW Solar Photovoltaic (renewable) 

50 MW Woody Biomass (renewable) 

J. ADVANCED ENERGY REQUIREMENTS 

SR 221 establishes a 25% AER portfolio requirement that must be met by 2025. At least 

one-half of the AER requirements must be satisfied by renewable energy resources. The 

renewable requirement also includes a specific "set-aside" for solar energy resources. The 

annual benchmarks for the renewable energy requirements are represented in Table 4 J .  1 below: 
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Table 4 J.1 

By end of ye&: Total renewable energy 
resources 

2009 0.25% 

2010 0.50% 

201 1 1 .O% 

..-_-- 

RENEWABLE ENERGY RESOURCE REQUIREMENTS 

Solar energy resources 

0.004% 

0.01 Yo 

0.03% 

1.5% O.O6% 

2013 

2014 

2015 

2016 
-- 

- 

-.-- ---_ 
2 .O% 0.09% 

2.5% 0.12% 

3.5% 0.15% 

4.5% 0.18% 

_ . I _ - ~  ~---_I--_--_ 

--.. 

- 
2017 5.5% 0.22% 

r--- 2023 11.5% 0.46% 1 

2018 I 

-_I- -- 
t-2024 and each year thereafter 0.50% 

6.5% 

Demonstrated compliance with SR 221 renewable energy mandates utilizes the purchase of 

RECs. As defined in SI3 221, a REC is measured as the environmental attributes associated with 

one megawatt-hour of electricity generated by a renewable energy resource. 

1. Qualified Renewable Resources 

The following resources or technologies, if they have a placed-in-service date of January 

1, 1998, or after, are qualified resources for meeting the renewable energy resource benchmarks: 

177 

2020 

202 i- 
- 

2022 

___- 
0.34% 

0.38% 

8 * 5% 

9.5% 

10.5% 

--- 



Solar photovoltaic or sofar thermal energy; 

Wind energy; 

Hydroelectric energy; 

Geothermal energy; 

Solid waste energy derived from fractionalization, 

Biological decomposition, 

Other process that does not principally involve combustion; 

o Biomass energy; 

Energy from a fuel cell; 

o Storage facility provided that a) the electricity used to pump the resource 

into a storage reservoir must qualify as a renewable energy resource, or 

the equivalent renewable energy credits are obtained; and b) the amount 

of energy that may qualify from a storage facility is the amount of 

electricity dispatched fiom the storage facility; 

Distributed generation system used by a customer to generate electricity 

from a qualified list of resources or technologies; 

Renewable energy resource created on or after January 1, 1998, by the 

modification or retrofit of any facility placed in service prior to January 1, 1998. 

o 

SB 221. mandates that at least one half of the resources used to comply with the 

renewable energy portfolio standard must come from sources which are based in the state of 

Ohio. The remaining one half must come from supply sources that are deliverable into the state, 

or are located within one of Ohio’s five contiguous states (Pennsylvania, West Virginia, 

Kentucky, Indiana and Michigan). 
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2. QualiFIed Advanced Energy Resources 

Qualified advanced energy resources include technological improvements that increase a 

generating facility’s output without a corresponding increase in emissions; 

o Distributed generation that relies on co-generation of electricity and thernial 

output; 

o Clean coal; 

e Advanced nuclear energy; 

0 Fuel cell; 

0 

e DSM and energy efficiency. 

Advanced solid waste or construction and demolition debris technology; 

Annual benchmarks leading up to 2025 were not established in SR 221 for advanced 

energy resources as they were for renewable energy resources. 

In summary, by 2025, Ohio SB 221 requires that Duke Energy Ohio obtain 25% of its 

electricity supply from AERs, with a minimum of 12.5% coming from renewable resources. 

3. Discussion of Renewable Compliance Strategy 

LIP until now, the compliance strategy of Duke Energy Ohio has consisted only of short- 

term market REC purchases. The primary reason for this decision is that longer term contracts 

with third parties and utility-owned renewable resources both present cost recovery uncertainties 

that the Company presently feels would be imprudent to assume. These uncertainties exist 

because the Company’s renewable obligation is based on SSO sales volume, which historically 

has been uncertain due to customer switching. Duke Energy Ohio recognizes that efforts other 

than short-term WC purchases may he needed in order to ensure compliance as renewable 

requirements increase over time; however, over the near term, it is assumed that the current cost 
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recovery uncertainties will continue. While these cost recovery uncertainties exist, the Company 

will continue to rely priniarily on short-term REC purchases and will consider other long-term 

procurement methods as additional options if the applicable cost recovery uncertainties are 

adequately addressed. 

An exception to the aforementioned discussion is the Company’s residential solar REC 

purchase program, which commits the Company to enter into long-term REC purchase 

agreements with residential customers. However, this program is not expected to contribute to 

the Company’s total compliance requirements on a material basis due to the relatively small size 

of the applicable solar installations (residential homes). More details on the necessary renewable 

resource additions to meet the compliance requirements follow. 

4. Renewable Energy in the Resource Planning Model 

For the purposes of the resource planning model, Duke Energy Ohio assumed that a 

combination of solar and wind resources would be used ta satisfy renewable requirements 

through 2020. The Company assumed photovoltaic solar because of the specific “set-aside” and 

then included wind because it is a familiar and widespread renewable resource in the Midwest. In 

general, the need for each resource was increased in accordance with the levels proscribed in SB 

221. Duke Energy Ohio considers many types of renewable resources in its compliance planning 

efforts, including various forms of biomass energy, biomethane (landfill gas), and hydroelectric 

resources. The choice of wind and solar PV resources in the resource plan is an assumption that 

is made for modeling purposes. It is possible that the actual resource development could be 

different than projected in the resource plan. 

Specifically, the resource plan assumes the following: 
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erm Renewable Compliance Strategy (201 1): Near-term renewable 

compliance for solar and non-solar will be met with market REC purchases. 

Long-Term Renewable Compliance Strategy (201249: In 2012 and beyond, Duke 

Energy Ohio has assumed that renewable compliance will consist of approximately 50% 

REC purchases, and the remaining 50% of the compliance requirements coming from 

renewable resources that will deliver both energy and WCs. For resource planning 

purposes, m,C purchases do not serve to meet the Company’s energy or capacity 

requirements. This assumption is consistent with SR 221 in that contiguous state RECs 

may be utilized to meet up to 50% of the renewable requirement. Renewable resowces 

that contribute both energy and ~ C S  would contribute to the Company’s energy and 

capacity requirements. ’The resources that contribute both energy and RECs could come 

in several variations including but not limited to local grid-tied renewable resources that 

are selling or self-consuming electrical energy separate fiom an agreement to sell RECs 

to the Compwy. For purposes of the resource planning model, it is assumed that the 

renewable resources that contribute energy and RECs are all solar or wind projects. 

Wind projects are assumed to be added in 50 MW increments beginning in 2014, and 

solar projects are added in 3 MW increments beginning in 2012. These resource 

additions are in line with the resource needs necessary to meet the renewable 

requirements established by SB 22 I .  Table 4 J.2 shows the nameplate additions of wind 

and solar capacity in increments. 
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Table 4 J.2 

Nameplate Capacity Additions Incremental (MW) 

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 
_- - 

Wind 50 50 50 so 50 50 50 

Solar 1 3 3 3 3 3 3 3 3 3 
- - 

-. 
Total 1 3 3 53 53 5 3  53 53 53 53 

Nameplate Capacity Additions Total (MW) 

Wind 

Solar 

Total 

-- -- 
Q 0 0 SO 100 150 200 250 300 - 350 

1 4 7 10 13 14- 19 22 25 28 

1 4 7 60 113 166 219 272 325 378 

- - 

- - 

The renewable resource additions identified above are included in the resource plan to 

meet the 12.5% S 5  221 renewable requirements. These installed nameplate capacities are 

adjusted to reflect the intermittent capacity allocation guidelines from PJM. The adjusted wind 

and solar capacity resources that can be counted as firm capacity resources are shown in Table 4 

5.3. PJM counts 38% o f  solar capacity and 13% of wind capacity for coincident peak reserve 

margin requirements. 
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Table 4 5.3 

L 

2011 2012 2013 2014 2015 2016 2017 

Wind 0 0 0 6.5 6.5 6.5 6.5 

Solar 0.38 1.14 1.14 1.14 1.14 1.14 1.14 

Total 0.38 1.14 1.14 7.64 7.64 7.64 7.64 

I Renewable Capacity Resources at Summer Peak Incremental (MW) 

2018 2019 2020 

6.5 6.5 6.5 

1.14 1.14 1.14 

7.64 7.64 7.64 

- 
-.._- 

2011 2012 2013 2014 2015 2016 2017 2018 

Wind 0 0 0 6.5 13 19.5 26 32.5 

Solar 0.38 1.52 2.66 3.8 4.94 6.08 7.22 8.36 l ~ ~ ~ ~ - - ~ ~  2.66 10.3 17.94 25.58 33.22 40.86 

----_I ------.I . . -  
2019 2020 

39 45.5 

9.5 10.64 

48.5 56.14 

__I--- 

I 

5. Intermittency and Capacity Factors 

Both solar and wind installed capacity resources are classified as intermittent by PJM 

since these resources have varying generation profiles which are subject to the prevailing 

meteorological conditions. As such, actual energy production may not occur at the specific times 

when energy is most needed, such as the peak periods of each day. With this in mind, it is 

iniportant to look closely at the actual amount of energy and capacity each resource contributes 

to the grid at any point in time. Therefore to meet SB 221 requirements, significant amounts of 

capacity would have to be built in order to achieve the necessary production for compliance. 

Based on the Company’s experience, solar resources have annual capacity factors that 

range from 11% to 25%, depending on the location and chosen technology. Wind in the Midwest 

typically has annual capacity factors that range from 25% to 40% also depending on the location 
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and chosen technology. Cost, capacity factor values, and energy production were assigned based 

on results from solicited and unsolicited proposals from third party developers received by Duke 

Energy Ohio, as well as appropriate estimates for capital and fixed costs based on internal 

estimates and applicable tax credits. 

6. Other Renewable Resources 

As noted, Duke Energy Ohio has considered multiple forms of renewable resources in its 

compliance planning activities. In addition to wind and solar, the Company has utilized and/or 

evaluated hydroelectric, biomass and biomethane (landfill gas) resources as renewable energy 

options to meet the AER requirements, Duke Energy Ohio has considered biomass co-firing, 

which refers to blending biomass with coal he1 at existing facilities. The Company has 

conducted some biomass co-firing test burns at existing coal facilities, but there are presently no 

ongoing co-Kng efforts. However, should regulations governing biomass facilities become 

clearer, Duke Energy Ohio may reconsider co-firing or the installation of a dedicated biomass 

facility for AER compliance. At this time, Duke Energy Ohio has no plans for biomass. 

Duke Energy Ohio will continue to evaluate its options for satisfying its AER 

requirement and will make adjustments to the AER resources included in the selected resource 

plan based on factors such as cost recovery challenges, and the availability and prices of WCs. 

IC RIESOURCEPLAN 

The development of the resource plan integrates the customer load forecast, energy 

efficiency programs, DSM programs, renewable resources, existing supply-side generation, and 

potential new supply-side resources into the planning process. Computer models used to 
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perform this integration process are System Optimizer (SO) and Planning & Risk (PAR) owned 

by Ventyx (recently purchased by ABB). 

SO is an expansion planning model that dynamically analyzes the cost-effectiveness of a 

multitude of combinations of resource alternatives to meet the reliability criteria of a minimum 

reserve margin. The model performs an economic dispatch of numerous potential combinations of 

resource plans to determine the lowest cost (PVRR) plan, considering capital, operations and 

maintenance costs, and total production costs. System Optimizer enables Duke Energy Ohio to 

consider various alternative planning environments such as different fuel price projections, supply 

side generation capital costs, and levels o f  future energy efficiency accomplishments. Using SO to 

identify the lowest cost expansion plans for alternative planning environments allows Duke Energy 

Ohio to examine the pei-fomance of the ”best” resource plans in many possible future scenarios. 

The various resource plans generated through SO are examined to identify potential 

alternative resource plans that will be tested in the detailed production costing simulations with 

the PAR model. The PAR model is similar to the detailed PROMOD production costing model 

(another Ventyx production costing model) in that both models perform detailed generating 

resource hourly dispatch to simulate total production costs of every modeled resource plan. In 

particular, alternative resource plans are developed to explore resource decisions that will be 

needed over the next I O  years. For example, plans with peaking capacity were developed for 

comparison with varying fevels of intermediate capacity. ARer each alternative resource plan is 

modeled in PAR, the production costing results are compared along with total capital costs to 

compare the total cost to ratepayers for each plan. The resource plan that consistently performs 

cost effectively in multiple planning environments with due consideration of qualitative issues is 

selected as the most “robust” resource plan. 
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SYSTEM OPTIMIZER RESOURCE PORTFOLIO ALTERNATIVES 

The SO capacity expansion model was used to develop alternative resource portfolios 

through 2020. There was not a significant difference between the EE economic potential and the 

requirements associated with SI3 221 by 2021. Therefore, only the requirements associated with 

SB 221 were considered in SO portfolio development. Also, though it is the Company's belief 

that there will be a carbon-constrained future, the likelihood of legislation being passed prior to 

2013 is unlikely, With the uncertainty of federal climate change legislation with regard to 

greenhouse gas reduction, Duke Energy Ohio has established a CO:! price curve beginning in 

2016 to represent the potential far future federal climate change legislation. The C02 prices that 

Duke Energy is utilizing are associated with proposed and debated legislation, including H.R. 

2454 - the American Clean Energy and Security Act of 2009, which passed the 1J.S. House of 

Representatives on June 26, 2009. The prices utilized in the 201 1 Resource Plan represent the 

lower end of the range of prices that were estimated in proposed legislation. The projected C02 

allowance prices are less than $20/ton by 2020 and it is not likely that prices would be higher in 

the short-term. For this reason, portfolios were not evaluated for variation in COz prices. The 

primary focus of the resource plan was to determine how best to meet the capacity and energy 

needs in the 2015 period while positioning the Company to meet AER requirements when fblly 

implemented by 2025. 

Sensitivities in load, fuel, and the associated energy prices were evaluated to determine 

the basis for the d i tkent  portfolios to be M e r  evaluated in detailed production costing 

analysis. These portfolios are outlined in Table 4 L. 1 below. 

Table 4 I,. 1 
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---1 ---___I-- 

Resource Portfolio Alternatives (2012 - 2020) 

CT and CC Resources --/RPSRenewables( 

350 MW new build Wind 
CT Portfolio 

Resources 

28 MW new build 
350 MW new build Wind 

MW Peaking Resource 

650 MW CC in 2015 

The capacity need between 2012 and 2015 averages approximately 1,360 MW per year in 

addition to capacity that the legacy generation assets will still serve. This need will be met through 

the Company’s FRR plan to meet the 15.3% reserve margin. The capacity need will increase in the 

2015 period to 2,261 MWs primarily due to the retirement assumption of Beckjord Units 1-6 (859 

MWs). The 2015 t i m e h e  could be volatile time in the capacity market due to the significant 

number of coal retirements expected due to the new environmental regulatory requirements. 

Nationwide estimates of retirements of coal generation in the 2015 timeframe fall in the range of 40 

to SO GWs. Depending on the rate of economic recovery and the impact on load growth, adoption 

rates of DSM, and the number of retired coal units, there could be a capacity shortage in the 2015 

timeframe. For this reason, the option of continued operation of and investment in the existing 

system, coupled with self- build or peaking or intermediate resource purchases is maintained to 

reduce the risk of exclusively relying on the capacity market to customers. 

M. WSOURCE PORTFOLIO ALTERNATIVF, EVALUATION FtESULTS 

After the development of the alternative resource portfolios in SO, the PAR model was 

used to perform detailed production costing analysis for the CT Portfolio and the CC/CT 

Portfolio under the Proposed ESP construct for future resource needs. 
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The analysis compared a portfolio that relies on peaking resources for future capacity 

needs (CT portfolio) and one that relies on a mix of peaking and intermediate resources (CT/CC 

portfolio}. The Present Value of Revenue Requirements (PVRR) for the portfolios is calculated 

as shown below. The IRP rules require consideration and discussion of rate impacts associated 

with a selected baseline resource plan and alternative plans. Due to several factors, primarily the 

regulatory uncertainties involved, this document does not address explicit rate impacts. It is 

assumed that a minimization of PVRR will equate to a minimization of rate impact for 

customers. 

a) Capacity Cost -- PVRR associated with securing capacity to meet customers’ capacity 

needs. 

b) Duke Energy Ohio Customer Energy Cost - PVRR associated with the cost of 

providing energy to meet customers’ energy needs from the PJM energy market 

(through competitive suppliers in an energy auction). 

c )  Duke Energy Ohio Generation Profit - PVR.R of the profit associated with the 

dispatch of all Company Generation to the PJM energy market. 

d) Customer PVRR = Capacity Cost + Duke Energy Ohio Customer Energy Cost - 

80% * Duke Energy Ohio Profit 

A range of sensitivities was also considered for each portfolio as shown below: 

0 Load Forecast - High: plus 10 %; Low: minus 10% (represent a 95% confidence 

interval). 

Fuel & Energy Prices 
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o High: Natural Gas plus 20%; Coal plus 25%; and coixesponding impact on 

thc knergy market. 

o Low: Natural Gas and Coal minus 40%; and coi-responding iinpact on the 

Energy rnarkct. 

e AER - Evaluation of portfolios assuming meeting approximatcly half of the 

campliancc obligation the AER requirements in 2024. 

The results of the analysis arc shown helow in Table 4 M.2. Table 4 M.2 reflects a 

comparison of thc CT Portfolio to the CC/CT Portfolio. For example, in  the Reference case, the 

(.'(X-''I Portfi)lio resulted in a S19 million highcr PVKK than the CT Portfolio. 

Table 4 31.2 (Proposed ESP Portfolios) 

Coniparison of the CT Portfolio to the CCKT Portfolio 

(PVRR Cost deltas represented in Smillions) 

In the Proposed ESP, the PVRR 01' the CT Portfoiio is less than 0.1% better than the 

C C X T  Portfolio \+hen cornpared to the total system PVRR. In the High Eucl sensitivities, thc 

CC/C'I' f'ortfolio was preferred. In the Low Fuel scnsitivitics. thc CT Portfolio cvas pref'erred: 

primarily bccause of  the difference in capital cost bctwccn a CT and CC. Profits niinjtnally 

impacted the results of this scnsitivity . 

Peaking capacity resource options include the PJM capacity markets and short-term 

purchase power agrecnxnts in the near term. However, over a longer term, the option to build 
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or purchase intermediate generation (such as CCs) to offset some of the capacity need would 

reduce reliance on the capacity market and increase operational flexibility with Consideration of 

construction lead times and prevailing market prices. Duke Energy Ohio will regularly assess 

the future near-term resource needs and make decisions on market capacity purchases, short- 

term PPAs or new buildpurchase options in line with the strategic direction selected in the 

resource plan. 

The primary advantages that the CCKT Portfolio has over the CT Portfolio are that CCs 

have increased flexibility to meet the energy needs of Duke Energy Ohio customers and are 

more competitive in the PJM energy market. 

There are additional advantages associated with having some CC in the future generation 

mix. CC capacity provides flexibility and increased fuel diversity for operations over a broader 

range of capacity factors. It also serves as a price hedge if natural gas prices are lower than 

projected or if coal prices are significantly higher than projected in the future. Tf the challenging 

requirements associated with SB 221 cannot be met and there is more energy to be served with 

conventional generation, CC generation would provide the flexibility to meet the demand. 

In summary, there is a significant capacity need in the 2015 period at a time when there 

could be increased volatility in the capacity market. Securing a portion of this need with 

existing resources and additional firm intermediate capacity, secured either through purchasing 

assets or a self-build option, would minimize this risk. Rut the Company must have a reasonable 

assurance of the timely recovery of costs. As the future regulatory environment continues to 

unfold, it will impact how Duke Energy Ohio can best meet the significant capacity need in the 

201 5 timeframe. Monitoring the regulatory environment and possible resulting impacts to Duke 

190 



Energy Ohio generating assets will be a primary focus for the Company in 201 1, prior to making 

any definitive long-term plans to meet this capacity need. 

The Supply and Demand table as shown in Table 4 M.3 demonstrates that there is a 2,151 

MW capacity need in 2024 with full implementation of SB 221 AER requirements, which 

further supports securing firm capacity in the 2015 timeframe. Chart 4 M.l is a comparison of 

the capacity changes in the portfolio between 2012 and 2020 that demonstrates the increased 

system diversity with the increasing EE requirements, renewabtes, market purchases, and 

additional natural gas generation. 
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Chart 4 M.1 

Capacity comparison between 20 12 and 2020 

2012 Duke Energy Ohio Capacity 

RCIIL.v:dblCa.IE 

2020 Duke Energy Ohio Capacity (CCPlan) 
nrnewable 

1% 

Coal 
‘5. 51% 
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PUCO Form FE-R3! 
Summary of Exlsting Electric Generation Facilities 

STATION TYPE INS"ALLATi0N TENTATIVE MAXIMUM GENERATING ENVIRONMENTAL MAXIMUM GENERATING 
NAME & FOOT OF 'DATE RETIREMENT CAPABILlr( (net kW) PROTECTION CAPABlLlN !net kW) 

LOCATION SYSTEM' NOTES ya l  WlNfER'  MEASURES' Svrirg/Fall - ___.- 

W.C Becklord D E 0  1 
New Richmond, 2 

Ohio 3 
4 
5 

A 6  
1-GT 
2-GT 

4-GY 
3-Gr 

CF.5 
CF-S 
CF-S 
CF-5 
CFS 
CF-P 

0 F . m  
OF-GT 
OFGT 
OFGT 

6-1952 
10-1953 
11-1954 

7-1958 
12.1962 

7-1969 
4-1972 
4-1972 
6-1972 
6-1972 

Unknown 
Unknown 
Unknown 
Unknown 
unknown 
Unknown 
unknown 
Unknown 
Unknown 
Unknown _- 

Station Total: 

94,000' 

128,000' 
94,000' 

150,000 
238,000 
155,000 
47,000: 
47,000 
47,000' 
47,m' 

1,047,000 

94,000: 
94,000, 

128,000 
150,000 
238,000 

61,000 
61,000: 
61,000, 
61.000 

1,106,000 

lS8,000, 

LNB, EP & FGC 
LNE, EP & FGC 

EP, FGC, LNB & OFA 
EP, FGC, LNE & OFA 
EP, FGC, LNB & OFA 
EP, FGC, LN0 & OFA 

None 
None 
None 
None 

94,oM)' 
94,000- 

128,000* 
150,003 
238,000 
158,MM 

5 3 , 0  
53,000 
5 3 . 0  
53,000 

1.D74,M)O 

Conesville 
Correrville, OH 

Dickr Creek 
Middletown, 

Ohio 

DE0 8 

DE0 

U CF-S 6-1973 Unknown m , w o  31z,wo EP, cr, LNB, so2 Scrubber 
SCR 

Unknown 92,000: 110,w; sc 
Unknown 14,wO 20,000 sc 
Unknown 15,m 21,000 None 
Unknown 15,oM) 21,000 None 

Station Total: 136,000 172,000 

Unknown 198,000' 198,000' EP, LNB. CT. 5 0 2  Scrubber 
Y R  

312,003 

101,m 
15,000 
18,000 
18,000 

152,000 

198,003 

.- 

1 GF-GT 
3 GF"GT 
4 GF.GT 
5 GF-GT 

9.1965 
6-1969 

10-1969 
10.1369 

Killen 
WrightsvlJle, OH 

Miami Fort 
North Bend, 

Ohio 

DE0 C 

DE0 

2 CF-S 6-1982 

Unknown 14,LW" 20,000: 
Unknown 14,W' 20,000. 
Unknown 14,WJ: 20,000, 
Unknown 14,000 20,000 
Unknown 320,000 320,0(30 

320,000 320,000 Unknown 

StatlonTotal: 696,oIx) 720,003 

None 
None 
None 
None 

EP, LNB, CT 
502 Scrubber, 5CR & SBS 

EP. CNB, CT 
502 Scrubber, SCR & SB5 

3 4 T  OF-Gl 
4-GT OF-GT 
5 4 T  OF-GT 
6 t r  OF-GT 

7 CF-S 

8 CF-S 

7-1971 
8-1971 
9.1971 

10-1971 
5-1975 

2-1978 

1 5 , O  
15,m 
15,000 
15,MO 

320,000 

320.000 

700,000 

225,000 

225,000 

225.m 

D 

D 

1 M.Stuart 
Abedeen, 

Ohio 

DE0 E 

E 

E 

E 

1 CF-S 

2 CF-S 

5-1971 

10-1970 

Unknown 225,000 225,000 EP, LN0, 

Unknown 225,000 225,000 EP, LNB, 

Unknown 225,000 225,000 EP, LNB, 

Unknown 225,000 225.000 EP. LNE, Cl 

502 Scrubber & SCR 

502 %rubber & SCR 

502 Scrubber & SCR 

SO2 Scrubber & SCR 
Station Total: 900,000 300,000 

Unknown 605,000 605.000 EP, LNB, CT, 
x12 Scrubber, K R  & SES 

3.894,~~ 4,013,ow 

3 CF-S 

4 CF-S 

5-1972 

5-1974 225.W --- 
903,003 

W.H.Zimmer 
MCSCOW. on 

DE0 F 1 CF-S 3-1991 6D5.000 

3.941.000 

~ ~~~ - 

'LEGEND CF =Coal Fired S L: Stcam EP = Electfostdtlc Preopltatcr 
GT= Simple-Cycle Combusboo Turbine OF = Oil Fired 

GF = Natural Gas Fired 
?G = Srmkeless Combustor 
tT = Coollng Tower($) 
SCR = SelecbveCataiytlc ReducUon, Nox 
WI =Water injecbon, NOx 
51 = Steam injection, NOx 
iNB = Low Nor Burners 
om = Overfire Alr 
SNCR =Selective NmCatalybc Reduction 
FGC = flue Gas Cmdiriwung 
SBS= sodium Btsulflte/Ws Ash lnlecbon Sptem 

DE0 = Duke Energy Ohio 

FOOT NOTES (A) Unit 6 I f  commonly owned by Duke Energy Ohlo (37 5%- Operator), 
T k  Dayton Power and Light Company (50%) and Columbus b u t h e m  Power Company (12 5%) 

(8) Unit 4 is commonly owned by Duke Energy Ohio (40%); The Davton Power and Light Compaw(16 5%) 
and columbur sDumem Power Company(43 5%- Operator) 

IC) Unit 2 is c o m n l y  owned bv Duke Energy Ohio (33%) and 
Tha Dayton Power and Light Company(67%. Operator) 

(D) Unlts 7 and 8 are commonly owned by Duke Energy Ohio (64%. Operata) and bv 
The Dayton Power and Light Company (36%). 

(E) This station is  commonly owned by Duke Energy Ohio (39%). The Dayton 
Power and  LiahtCompany(35% - Operator) and Cdumbur southem Power Company (2646) 

(FI Unit 1 Is commonly owned by Duke Energy Ohio (46 5% I Opntw) ,  The Dayton 
Powerand Light Company(28 1%) and Columbus sDuthern Power Company (25 4%). 
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PUCO Form FE-R4: 
Actual Generating Capability Dedicated to meet Ohio Peak Load (as of 12/31/2Oxx) 

Unit Designation 

Seasonal Total 
Year/Season Unit Name Descri ptlon ( MW) 

201O/Summer 
ZOlO/Summer 
2OlUjSum me F 

201O/Summer 
2010/Surn me r 
201O/Sum mer 
2010/S u rn me r 
2010/Su m me r 
2010/Surnme r 
2010/Su m me r 
2010,’Summe r 
2010/Summer 
201O/Sumrner 
2010/Summer 
201 O/Su m me r 
201O/Su rnme r 
2010/Su rn me r 
2010/Summer 
2010/5u rn me r 
2010/Su rn me r 
2010/su rn me r 
2010/Su rn me r 
201O/Su m me r 
201O/Sum me r 
201O/Sum me r 
201O/Sum m e r 
2010/Sum m e r 

FOOT NOTE9 

Beckjord 1 
Beckjord 2 
Beckjord 3 
Beckjord 4 
Beckjord 5 
Beckjord 6 
Conesville 4 
Killen 2 
Miami Fort 7 
Miami Fort 8 
Stuart 1 
Stuart 2 
Stuart 3 
Stuart4 
Zimrnerl 
Beckjord GT 1 
Beckjord GT 2 
Beckjord GI 3 
Beckjord GT 4 
Dicks Creek 1 
Dicks Creek 3 
Dicks Creek 4 
Dicks Creek5 
Miami Fort 3 
Miami Fort 4 
Miami Fort 5 
Miami Fort 6 

Coal - Steam 
Coal - Steam 
Coal -Steam 
Coal - Steam 
Coal - Steam 
Coal - Steam 
Coal - Steam 
Coal - Steam 
Coal - Steam 
Coal - Steam 
Coal - Steam 
Coal - Steam 
Coal - Steam 
Coal - Steam 
Coal - Steam 
Combustion Turbine/Oil-fired 
Combustion TurbinelOil-fired 
Combustion Turbine/OiI-fired 
combustion Turbine/Oi I-fired 
Combustion Turbine/Nat Gas-fired 
Combustion TurbinelNat Gas-fired 
Combustion Turbine/Nat Gas-fired 
Combust i o R Turbine/Nat Gas-f i red 
Combustion Turbine/Oil-fired 
Combustion Turbine/Oil-fired 
Combustion T’urbine/Oi I-fired 
Combustion Turbine/Oi I-f i red 

94 
94 
128 
150 
238 
155 
312 
198 
320 
320 
225 
225 
225 
225 
605 
47 
47 
47 
47 
92 
14 
15 
15 
14 
14 
14 
14 

Foot Note A 
Foot Note B 
Foot Note C 
Foot Note D 
Foot Note D 
Foot Note E 
Foot Note E 
Foot Note E 
Foot Note E 
Foot Note F 

Unit 6 is commonly owned by Dike EnerRy Ohio (37  5% - Operator); 

The Dayton Powcr and Light Company (50%) and Columbus Southern P o w r  Company ( I 2  5?4) 

Unit 4 is  commonly owned by D&e E n e r a  Ohio (40%); The Dayton Povver and LiCt  Company ( I  6 5%) 

and Columbus Southern Power Company (41 So& - Operetor) 

Unit 2 is commonly owied by Duke Energy Ohio (33%) nod 

The Iloyton Power and Light Compnny (67%- Opcraror). 

Units 7 and 8 are commonly o w e d  by Duke Energy Ohio (64% - Operator) and by 

The Dayion Powr  and Light Company (36%). 

rhis stotion is commonly owed by Duke Energy Ohio (39%); The Dayfon 

Powr and Light Company ( 3 5 % .  Operator) and Colmbw Southmn Poucr Coii~pany (26%) 

Unit I is commonly owned by Ouke Encrw Ohio (46 5% - Operntor); The Dayton 

Power and Light Conipany (28.1%) and Columbus Southern Powcr Compmy (25.4%) 
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NOTE: Plans for facilities listed on this Form are entirely speculative and consequently should not be regarded as 
“planned electric generation facilities. The company continues to monitor markets and evaluate options as 
appropriate. 

PUCO Form FE-R10: 
Specifications of Planned Electric Generation Facilities 

1. Facility Name 
2. Facility Location 
3. Facility Type 
4. Anticipated Capability 
5. Anticipated Capital Cost 
6. Application Timing 
7. Construction timing 
8, Planned Pollution Control Measures 
9. Fuel 
10. Miscellaneous 

1. Facility Name 
2. Facility Location 
3. Facility Type 
4, Anticipated Capability 
5. Ant,icipated Capital Cost 
6. Application Timing 
7. Construction timing 
8. Planned Pollution Control Measures 
9. Fuel 
10. Miscellaneous 

1. Facility Name 
2. Facility Location 
3. Facility Type 
4. Anticipated Capability 
5. Anticipated Capital Cost 
6. Application Timing 
7. Construction timing 
8. Planned Pollution Control Measures 
9. Fuel 
10. Miscellaneous 

1. Facility Name 
2. Facility Location 
3. Facility Type 
4. Anticipated Capability 
5. Anticipated Capital Cost 
6. Application Timing 
7. Construction timing 
8. Planned Pollution Control Measures 
9. Fuel 
10. Miscellaneous 

Solar 2011 
TBD 
Photovoltaic 
1 MW 

1 year 
1 year 
NIA 
Sun 

Solar 2012 - Solar 2019 (1 plant added per year) 
TB D 
Photovoltaic 
3 MW (per plant) - - 
1 year 
1 year 
N/A 
Sun 

Wind 2014 -Wind 2021 (1 plant added per year) 
TBD 
Wind 
50 MW (per plant) 

1 year 
1 year 
N/A 
Wind 

I_ I 

woody Biomass 
TBD 
Biomass 
50 MW 

1 year 
5 years 
NOx &Particulate 
Wood 
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PUCO Form F E R 1 0  (continued): 
Specifications of Planned Electric Generation Facilities 

1. Facility Name 
2 .  Facility Location 
3. Facility Type 
4. Anticipated Capability 
5 .  Anticipated Capital Cost 
6. Application Timing 
7. Construction timing 
8. Planned Pollution Control Measures 
9. Fuel 
10. Miscellaneous 

1. Facility Name 
2. Facility Location 
3. Facility Type 
4. Anticipated Capability 
5. Anticipated Capital Cost 
6. Application Timing 
7. Construction timing 
8. Planned Pollution Control Measures 
9. Fuel 
10. Miscellaneous 

4 x 160 CT 
TBD 
Combustion Turbine 
632 MW 

1 year 
3 year 
N Ox 
Natural Gas 

Combined Cycle w/Duct Firing & Chilling 
TBD 
Combined Cycle 

1 year 
4 years 
NOx 
Natural Gas 
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PUBLIC DISCLOSURE 

GEORGIA POWER COMPANY’S APPLICATION FOR DECERTIFICATION OF 
PLANT BRANC UNITS 1 & 2 AND PLANT MITCHELL UNIT 4C, APPLICATION 

FOR CERTIFICATION OF THE POWER PURCHASE AGREEMENTS WITH BE 
ALABAMA LLC FROM THE TENASKA LINDSAY HILL GENERATING STATION 

AND WITH SOUTHERN POWER COMPANY FROM THE HARRIS, WEST GEORGIA 
AND DAHLBERG ELECTRIC GENERATING PLANTS AND UPDATED 

INTEGRATED RESOIJRCE PLAN 

DOCKET NO. 34218 

Applicant name, address and principle place of business: 

Georgia Power Company 
241 Ralph McGill Blvd NE 
Atlanta, Georgia 30308 

Authorized person to receive notices or communications with respect to application: 

Cofield Widner, Sr. Regulatory Affairs Representative 
Regulatory Affairs, BIN 10230 
Georgia Power Company 
241 Ralph McGill Blvd NE 
Atlanta, Georgia 30308 
Voice: 404-506-1426 
Fax: 404-506-1227 

Location for public inspection: 

Georgia Power Company 
241 Ralph McGill Blvd NE 
Atlanta, Georgia 30308 



PUBLIC DISCLOSURE 

Basis for the Assertion That Redacted Portions of Georgia Power Company’s 
Application for Decertification of Plant Branch Units 1 & 2 and Plant 
Mitchell Unit 4C, Application for Certification of the Power Purchase 

Agreements with BE Alabama LLC from the Tenaska Lindsay Hill 
Generating Station and with Southern Power Company from the Harris, 

West Georgia and Dahlberg Electric Generating Plants and Updated 
Integrated Resource Plan 

Docket No. 3421 8 

As part of its Application For Decertification of Plant Branch Units 1 & 2 and Plant 
Mitchell Unit 4C, Application for Certification of the Power Purchase Agreements with BE 
Alabama LLC from the Tenaska Lindsay Hill Generating Station and with Southern Power 
Company from the Harris, West Georgia and Dalilberg Electric Generating Plants and Updated 
Integrated Resource Plan in Docket No. 342 18, Georgia Power Company (“Georgia Power” or 
the “Company”) is submitting to the Georgia Public Service Commission (“Cornrnissior~~~) 
copies of certain power purchase agreements (“PPAs”) selected through the 201 5 Request for 
Proposals, forecast data, cost information, financial analysis and strategy information (the 
“Information”). The Information (as highlighted) constitutes trade secret information of Georgia 
Power and its affiliates and is therefore protected from disclosure under Commission Rule 515- 
3-1-.11. 

The Information derives economic value from not being generally known to, and not 
being readily ascertainable by proper means by other persons who can obtain economic value 
from its disclosure or use. Specifically, certain PPA terms that have been redacted that contain 
pricing, heat rate factors, he1 requirements and pricing and other operational parameters that are 
specific to the winning bids. This information is proprietary to the Company and not generally 
known by the public. Revealing these terms would compromise the Company’s ability to 
procure the best cost resources from other independent power suppliers in the future. In the 
event such infomation were released, it is quite likely that bidders in hture RFPs would use this 
information to set the floor in constructing their own bids, thus artificially and inefficiently 
setting a market price and affecting other contract tenns, resulting in agreements that may not be 
representative of the best cost or best resource that the market could offer. In addition, parties to 
the PPAs have agreed to maintain the confidentiality of these terms. Compromising the 
confidentiality of such information could also harm the Company in its attempts to negotiate 
PPAs in the filture, as counterparties may fear compelled disclosure of key contractual terms. 

In addition, revealing the redacted information in the energy and demand forecast 
information supplied would give competitors of Georgia Power a competitive advantage. 
Disclosure of such information would reveal detailed energy usage information regarding 
specific classes of customers. If revealed to the public, a competitor could use the information to 
tailor proposals with the intention of targeting certain groups of customers, thereby undermining 
the Company’s market position. In addition, such information would reveal the Company’s 
needs in the short-term, thereby poteiitially harming the Company’s ability to make cost- 
effective sales or purchases of energy on behalf of its customers. Furthermore, the Company has 
expended significant resources to develop its market forecasts and such forecasts reflect the 



PUBLIC DISCLOSURE 

accumulated expertise of the Company. To allow competitors access to such market forecast 
information without similarly being required to expend resources would bestow an unfair 
economic advantage on such competitors. Similarly, the Company’s fuel forecasts are created 
by the Company through the expenditure of resources and are a reflection of the Company’s 
market knowledge. To grant access to the fuel forecasts would grant an unfair benefit on the 
Company and would also provide competitors with insight into the Company’s future resource 
plans. 

Disclosure of the Information could also give suppliers and vendors information related 
to the processes and timing of the Company’s project schedules, thus granting an unfair 
advantage in any hture negotiations. The Information also contains competitively sensitive cost 
information related to the prices Georgia Power has estimated for expenditures related to the 
Company’s environmental compliance efforts and specific details related to the Company’s 
overall eriviroimental compliance strategy. Public dissemination of the Information would allow 
Georgia Power’s suppliers access to such estimated costs, thereby bestowing insight into the 
Company’s forecasted environmental cost budget and overall strategy. Such access would grant 
an unfair advantage to suppliers of the Company, who could use such information to artificially 
set bid and proposal prices during contract negotiations and would also have additional insight 
into the timing of future environmental expenditures. This could lead to the Company having to 
pay a price higier than that which it would have paid on a level playing field. Competitors of the 
Company may also gain an unfair advantage if they were to have access to such information. 
The Company has expended a significant amount of resources and developed considerable 
expertise in formulating its environmental compliance strategy and it would be unfair to allow 
Competitors of the Company to have access to such plans without similarly expending resources 
and developing expertise. The Information also contains economic screening data performed by 
the Company. Disclosure of such information would harm the Company by revealing the 
likelihood of potential resource actions, thereby giving competitors insight in the Company’s 
future decisions. The Information also includes data related to emissions planning on the part of 
the Company, which, if disclosed, would compromise the ability of the Company to obtain 
optimal pricing in its compliance efforts. 

The Information is subject to extensive efforts to maintain its confidentiality. Only select 
Georgia Power and Southern Company affiliate personnel and their legal counsel are granted 
access to the Information. Those personnel receive access only on a “need to know” basis. If a 
party outside of Georgia Power and Southern Company affiliates and their legal counsel are 
granted access to the Information, the party is required to sign a confidentiality agreement with 
respect to the Information. 
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1. Executive Summary 

Georgia Power Company (“Georgia Power” or the “Company”) makes this filing 

(“Application”) as part of its continuing efforts to provide a cost effective and reliable supply of 

electricity for its customers at a time of significant uncertainty for the electric utility industry. 

Georgia Power, along with the entire industry, is faced with an unprecedented confluence of new 

environmental regulations promulgated by the United States Eiivironmeiital Protection Agency 

(“EPA” or “Agency”). The new and anticipated regulations are far reaching and effect a wide- 

range of areas including numerous air, water and waste matters. These regulations, some of 

which impose unrealistic timeframes for compliance, place significant uncertainty on the 

reliability of the electric system and will impose significant compliance costs on our customers. 

Because inany of the regulations are still at the proposed rule stage or have yet to be proposed, 

the ultimate impact remains uncertain. What is certain, however, is that the Company must take 

steps now to prepare to deal with the challenges that these new regulations are expected to place 

on reliability in 2015. 

The Company has undertaken a thorough analysis to determine the most cost-effective 

approach for providing the reliable service that its customers have come to expect. In doing so, 

the Company faces the challenge of developing strategies to comply not only with current 

environmental regulations, but also with proposed and anticipated regulations, taking into 

account the significant uncertainty created by those future regulations. One regulation of 

particular importance to this Application is the EPA’s proposed regulation to set national 

emission standards for hazardous air pollutants from coal- and oil-fired electric utility steam 

generating units (“Utility MACT”). The Utility MACT rule as currently proposed would require 

additional einissions control equipment on the majority of the Company’s generating units. The 

Utility MACT rule would also have one of the earliest compliance deadlines, with compliance 

required as early as 2015 with the possibility of a one-year extension under EPA’s current 

schedule. The EPA is required to release a final rule by November 16, 201 1. The impact that 

this rule will have upon reliability in 201 5 and beyond is a major driver for the actions requested 

in the Company’s Application as described in greater detail herein. 
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Based on its extensive analyses of these rules and the anticipated impacts, the Company 

has put forth in this Applicatioii a cost effective approach that provides for the decertification of 

certain coal- and oil-fired units. The Company also proposes to begin work on environmental 

controls necessary to provide for the continued operation of certain coal fired units that are cost 

effective to control based upon anticipated environmental regulations. As a result of the 

uncertainty surrounding pending environment regulations, the Company plans to defer the 

decision to control or fuel switch approximately 2,600 megawatts (“MW”) of capacity until the 

Company has greater certainty regarding the final form of the pending regulations, including the 

Utility MACT rule. By deferring these decisions, the Company will be able to make more 

informed decisions at a later date to control or decertify these units in a cost effective manner for 

customers. The short compliance tiineline under the proposed Utility MACT rule and the need 

for greater certainty around the pending environmental regulations is expected to render at least 

2,000 MWs of capacity unavailable in 2015. To address the deficit created by the unavailability 

of these units and to strive to maintain reliability in 2015, the Company is proposing to certifjr 

1,562 MW of purchase power agreements. 

Specifically, Georgia Power requests that the Georgia Public Service Commission (the 

“Commission”) do the following: 

Decertify Plant Branch Unit 1 and Plant Branch Unit 2 effective with the revised 
Georgia Multipollutant Rule compliance dates for these units, and decertify Plant 
Mitchell Unit 4C effective as of the date of the final order in this proceeding; 

Approve the reclassification of the remaining net book values of Plant Branch 
Units 1 & 2 and Plant Mitchell Unit 4C as of their respective retirement dates to 
regulatory asset accounts and the amortization of such regulatory asset accounts 
ratably over a period equal to the respective unit’s remaining usehl life approved 
in Docket No. 31958; 

Approve the amortization of approximately REDACTED of Plant Branch Units 1 
& 2 environmental construction work in progress (“CWIP”) (which has been 
reclassified as a regulatory asset in accordance with the Commission’s Order in 
Docket No. 3 1958) ratably over a three year period beginning January 2014; 

Approve the amortization of any remaining, unusable material and supplies 
(“M&S”) inventory balance remaining at the unit retirement dates which will be 
reclassified to a regulatory asset as identified in accordance with the 
Commission’s Order in Docket No. 31958 ratably over a three year period 
beginning January 20 14; 
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( 5 )  Approve the Coinpany’s decision to initiate the work necessary for the possible 
installation of baghouses on certain coal-fired generating units, which it expects 
will be necessary to help the Company strive to ineet the anticipated compliance 
deadlines for the Utility MACT rule and approve the Company’s proposed 
treatment for recovery of the related costs; 

(6) Grant a certificate of public convenience and necessity for the four power 
purchase agreements (“PPAs”) selected through the 20 15 Request for Proposals 
(“RFP’’) and approve the Company’s proposed treatment for recovery of the 
related costs; and 

(7) Approve the 201 1 Integrated Resource Plan Update (“201 1 IRP IJpdate”). 

The actions described in this Application are part of the Company’s near term plan to 

help assure reliable service in an uncertain enviroiunent. In developing this plan, the Company 

has taken into account, to the best of its ability, the known and potential costs of complying with 

both existing and anticipated environmental regulations, as well as the logistical and scheduling 

challenges presented by the various regulations. 

The Company first requests that the Coinmission decertify Plant Branch Units 1 & 2 and 

Plant Mitchell Unit 4C. Under the Georgia Multipollutant Rule, Plant Branch Units 1 & 2, 

which total approximately 569 MW of capacity, will be required to have Selective Catalytic 

Reduction (“SCRs”) and scrubbers in place by December 31, 2013 and October 1, 2013, 

respectively. The Company’s analyses have shown that installation of such equipment on these 

units will riot be economical for customers across a wide range of economic scenarios even if no 

additional controls are required by further regulations. As a result, the Company requests that 

the Comnission grant the Company’s request for decertification of Plant Branch Units 1 & 2, 

effective on the required compliance dates specified under the Multipollutant Rule. 

Plant Mitchell Unit 4C is a 33 MW oil-fired combustion turbine (“CT”). In December 

2009, the unit experienced a significant equipment failure and the Company made the econoinic 

decision to delay repairing the unit. Weighing reliability considerations, age of the unit, 

challenges associated with repairs, and the potential for inore stringent enviroiunental regulatory 

requirements, the Company requests that the Coinmission also approve the decertification of 

Plant Mitchell Unit 4C. 

As a part of the request to decertify the Plant Branch TJnit 1 and 2 and Mitchell TJnit 4C, 

the Company is requesting that the Coinmission reclassify the remaining net book values of Plant 
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Branch Units 1 & 2 and Plant Mitchell Unit 4C as of their respective retirement dates to 

regulatory asset accounts and to amortize such regulatory asset accounts over a period equal to 

the respective unit’s remaining useful life approved in Docket No 31958. The Company also 

requests that in accordance with Docket No. 31958 the Commission approve a three year 

recovery period (beginning January 20 14) of approximately REDACTED of Plant Branch Units 

1 & 2 environmental CWIP (which has been reclassified as a regulatory asset) and approve a 

three year recovery period (beginning January 20 14) for any remaining, unusable M&S 

inventory remaining at the unit retirement dates which will be reclassified to a regulatory asset. 

The Company is also requestiiig certification of the four PPAs identified through the 

201 5 RFP. As discussed above, significant uiicertainty remains regarding the ultimate impact of 

currently pending and anticipated environmental regulations. As a result, the Company is not 

able to make final decisions regarding the economics of controlling approxiinately 2,600 MW of 

generating capacity and is also uncertain whether any needed controls can be installed given 

regulatory timelines. However, given what is currently known about such regulations and based 

on its analyses of potential outcomes, the Company believes it is reasonable to expect that 

approximately 600 MW of capacity will be controlled or switch fuels by 2015 and that the 

remaining capacity, approximately 2,000 MW, will be unavailable in 20 15. 

In light of the Company’s concerns regarding resource availability in 201 5 ,  the Company 

initiated the 201 5 RFP to help assure supplies are adequate to meet the Company’s planning 

reserve margin target. The 2015 RFP was conducted with the oversight of Commission Staff and 

the Independent Evaluator (“IE”) and in full compliance with the Commission’s RFP rules. The 

RFP resulted in the selection of a portfolio of four resources, and the Company subsequently 

entered into PPAs in connection with these resources. The four PPAs allow for an early 

termination on or before March 27, 2012 in the event that the Company determines such 

resources are not needed in light of the final Utility MACT. As was demonstrated through the 

2015 RFP, these four resources represent the best cost option for meeting the resource needs of 

the Company in the 2015 timeframe arid should be certified by the Coinmission. However, it 

should be noted that even with the additional generation capacity obtained through the 20 15 

RFP, electricity reliability will be at risk in 2015 if the unrealistically short compliance 

timeframe associated with the Utility MACT rule is not extended. 
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The Company continues to pursue cost effective Demand Side Management (“DSM”) 

and Energy Efficiency (“EE”) measures that will benefit its customers. The Company’s current 

DSM portfolio consists of 16 demand response programs, EE programs, pricing tariffs, and other 

activities. The Coinpany projects that over the next 10 years these programs will reduce capacity 

requirements by approximately 2,600 MW. 

The Company also continues to actively pursue cost effective renewable resources. For 

example, the Company has instituted the SP-1 tariff to procure solar resources for the Premium 

Green Energy Product and has instituted an additional RFP process to procure 1,000 kW of solar 

installed capacity to supply the Green Energy Program. Finally, the Company proposed the 20 15 

Large Scale Solar Proposal (“LSS”) on June 24, 201 1 to procure an additional SO MW of solar 

resources. This proposal was approved by the Coinmission on July 22,201 1. 

In addition to the existing qualifying facilities (“QF”) and renewable resources serving 

the Coinpany through the standard offer contracts approved by the Commission, the Company 

has also received notice through the 20 15 RFP of the intention of approximately 250 MW of new 

QF and renewable capacity that intends to participate in meeting the needs in 2015. The 

Company will enter into contracts with these entities once the certification of the 2015 PPAs has 

concluded and the proxy price has been set. 

However, despite theses significant DSM and renewable resources, the PPAs identified 

through the RFP remain necessary to ensure reliable service in 201.5. The Company’s 

Application also includes the 2011 IRP Update, which supports the requests made by the 

Company in this Application and the Company requests approval of this IRP Update. The IRP 

Update includes (1) an updated load and energy forecast; (2) an updated he1 forecast; (3) the 

201 1 Environmental Compliance Strategy (“ECS”); (4) the 201 1 Unit Retirement Study; and (5) 

an updated Needs Assessment. The challenges posed to the Company by the pending 

environmental regulations discussed in this Application are significant, but the Company 

believes that its plan as described in this Application best addresses the challenges and 

uncertainty in a maimer that will help provide for continued reliable and cost-effective service 

for its customers, and the Coininission should approve the Company’s requests as described in 

inore detail below. 
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2. 

2.1 verview of the 2011 I 

In January 2010, Georgia Power filed the 2010 IRP (Docket No. 31081) and DSM 

Certification Application (Docket No. 3 1082), which described the Company’s short and long 

term energy and demand forecast and the Company’s plan for meeting the needs of its customers 

in an economic and reliable manner through a mix of supply-side and demand-side resources. 

The Commission adopted the Company’s 2010 IRP and certified DSM programs, with 

modifications, as specified in its Final Order dated July 13, 2010 and Supplemental Order dated 

September 10, 2010. The Company’s 201 1 IRP Update provides updates to certain portions of 

the Company’s 20 10 IRP and the Company requests that the Commission approve these updates 

as filed. 

2.1.1. Budget 2011 Load and Energy Forecast 

The Budget 201 1 Load and Energy Forecast (Section 3) reflects updated economic 

information available to the Company. The state of Georgia continues to recover fiom the 2008- 

2009 recession, though growth has been more moderate than forecasted in the 2010 IRP. 

Compared to Budget 2010 projections, Budget 201 1 projected energy sales are slightly higher in 

the short term and somewhat weaker in the medium term. The Budget 201 1 forecast projects 

that over the next ten years, total territorial retail sales will increase at a compound annual 

growth rate (“CAGR”) of W,DACTED% (compared with REDACTED% in Budget 2010). 

Peak demand is slightly lower in all years of the Budget 201 1 forecast compared with Budget 

2010. The 10-year peak demand CAGR in the Budget 201 1 forecast is W,DACTED% 

(compared to REDACTED% in Budget 2010). The updated forecast has been incorporated in 

the 201 1 Unit Retirement Study and Needs Assessment. 

2.1.2. Budget 2011 Fuel Forecast 

The Budget 2011 Fuel Forecast (Section 4) is based on updated assumptions for both 

supply and demand for natural gas, oil, and coal resources. For natural gas, the most important 

updates were associated with increased North American shale gas supplies. For oil, the most 

important updates were associated with changes in Chinese oil consumption and new U.S. 
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Corporate Average Fuel Economy (“CAFE”) standards. For coal, the inost important updates 

were associated with improved coal production cost information and an updated view of 

environmental pressures on coal generation. In general, these changes have resulted in 

REDACTED fuel prices in the 201 1 IRP Update as compared to those in the 2010 IRP. 

2.1.3. 2011 Environmental Compliance Strategy 

Georgia Power’s 2011 ECS (Appendix B) reflects the most recent regulatory 

developments and subsequent corporate strategies to ensure that the Company’s operations 

continue to meet all local, state and federal environmental laws and regulations. In previous 

years, the decisions and actions recommended in the ECS were based solely on current 

regulations and did not attempt to make recoinmendations based on regulations that had not been 

finalized (though it did attempt to identify potential future courses of action that were likely 

because of expected regulations). However, based on EPA’s proposed Utility MACT and the 

impracticable compliance deadlines contemplated in the Clean Air Act of 1990, the Company is 

seeking approval to initiate work to install baghouses on a number of coal-fired generating units 

which will be necessary to help the Company strive to meet the anticipated emissions limits and 

compliance deadlines, as described more fully in Section 2.3.4. 

2.1.4. 2011 Unit Retirement Study 

In the 2011 Unit Retirement Study (Section 5 ) ,  Georgia Power conducted economic 

evaluations of coal- and oil-fired units for which the Company has not already incurred 

significant expenditures for installed environmental controls. Based on these economic 

evaluations (along with several other key factors) that compare the costs and benefits of retiring, 

fuel switching, replacing or retrofitting units considering a suite of potential upcoming regulatory 

requirements, the Company recommends retirement of three units and the temporary deferral of 

decisions regarding all remaining units included in the Unit Retirement Study. 

2.1.5. Needs Assessment 
Based on recoinmendations within the Unit Retirement Study, the Company has 

identified through its Needs Assessment (Section 6) a 2015 capacity need of approximately 

1,200 MW. The Company recommends that this need be met through a combination of supply 
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and demand-side strategies, including the certification of new capacity selected through the 20 15 

RFP. The Company’s recommended actions are discussed fclrther below. 

2.2 Significant Rece t Regulatory evelopments 

As discussed in previous filings, the State of Georgia approved a “Multipollutant Rule” in 

2007 that requires the installation of SCRs and scrubbers on the majority of Georgia Power’s 

coal-fired capacity. The 201 0 IRP and associated Environmental Compliance Strategy took the 

Multipollutant Rule into account, but since the 2010 IRP was filed, there have been numerous 

significant developments concerning environmental regulations that have affected, or will affect, 

many of Georgia Power’s generating units. Regulatory actions concerning air emissions, water 

intake and cooling, and coal combustion residuals have added considerable uncertainty to the 

Company’s strategy for ensuring cost-effective environmental compliance. These regulatory 

actions are likely to impact the availability and reliability of certain existing generating units in 

Georgia as early as 2015 and will increase the cost of generating power in the future. These 

developments are the primary factors influencing Georgia Power’s current recommendations for 

unit retirements, retrofits, deferrals, and for the certification of new capacity needed to minimize 

risks to reliability. Available information on these developments has been incorporated into 

Georgia Power’s current set of assumptions for the 2011 Unit Retirement Study, Needs 

Assessment, and 201 1 ECS. Greater detail on each of these numerous significant developments 

is provided in the 2011 ECS (Appendix B). The following is a brief summary of the key 

regulations that will affect many of the Company’s generating units. 

2.2.1. National Ambient Air Quality Standards 

The EPA has recently revised, and is continuing to revise, numerous National Ambient 

Air Quality Standards (“NAAQS”), which could lead to the requirement for additional 

environmental controls and result in increased electricity costs to customers. In January 20 10, 

EPA issued a proposed rule to reduce the 8-hr ozone NAAQS from 0.075 parts per million 

(“ppm”) to a level in the range of 0.060 to 0.070 ppm. Although EPA was to finalize 

reconsideration of the 2008 ozone NAAQS by August 2010, EPA was granted three separate 

extensions of this deadline to July 29, 201 1. However, on July 26, 201 1, the EPA said that the 

agency would not meet the end of July date, and while they expect to sign a final rule soon, they 
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didn’t set a new deadline. A lower ozone NAAQS could lead to additional nonattaimnent areas 

within the state of Georgia and the imposition of additional controls and more stringent emission 

liinits at Georgia Power’s generating units within any newly designated or existing 

nonattaimnent areas. EPA recently has also significantly lowered the NAAQS for NO2 and S02, 

which begins a regulatory process at the state level to evaluate the need for additional controls or 

reduced emission limits on industrial and electric generating units to comply with these 

standards. EPA is continuing its review of the Particulate Matter (,‘PM7) standards and is 

expected to propose another revision to the PM2 5 NAAQS in 2012. Finally, on July 12, 201 1, 

EPA proposed revisioiis to the Secondary NAAQS for NO, and S02, with a proposed rule 

expected in March 2012. Irnpleinentation of the standards in the proposal would establish a new 

set of extremely stringent secondary standards. When finalized, these standards may also result 

in significant additional compliance and operational costs for units that require New Source 

permitting. 

2.2.2. Hazardous Air Pollutants 

On May 3, 2011, EPA proposed the Utility MACT rule, which would impose stringent 

emission limits on coal and oil-fired electric utility steam generating units for acid gases, 

mercury, and total particulate matter. According to a consent decree governing the Utility 

MACT ruleinaking schedule, EPA must release a final rule by November 16, 201 1 unless the 

Agency secures an extension from the court. Although meeting the proposed limits would 

require additional emission controls for the majority of Georgia Power’s coal- and oil-fired 

generating units, until the final rule is issued, the full extent of additional controls needed to 

coinply remains uncertain. The proposed rule exempts gas-fired boilers from the rule; therefore, 

switching fuel from coal to gas may be an option for certain units. However, EPA’s proposed 

definition of gas-fired units significantly liinits the use of coal and oil as back-up fuels, placing 

additional uncertainty on this option as a coinpliance strategy for certain units. Compliance with 

the Utility MACT rule will be required within three years from publication of the final rule, 

projected to be as early as 2015. Possibilities for extensions include an up to one-year extension 

granted by the state permitting agency. This compliance tiineline is impracticable. It does not 

allow for installation of additional controls on all affected units by the anticipated coinpliance 

date, thereby creating significant uncertainty for plamiing purposes to prepare for operations iii 
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2015. The Company believes the compound effect of all anticipated EPA rules applicable to 

coal-fired generating units should be considered in the economics of a decision of whether to 

control or retire a given unit and therefore has taken information available on all of the proposed 

rules into account in its analyses. However, because the Utility MACT rule is currently among 

the most stringent regulations and because it has one of the earliest anticipated compliance 

deadlines of numerous regulations under development, the Utility MACT rule is driving the 

timing of Georgia Power’s actions presented in this filing, unit deferral decisions, and resulting 

capacity needs. 

On February 2 I ,  201 1, EPA finalized the Industrial Boiler Maximum Achievable Control 

Technology (“IB MACT”) rule, which had first been proposed on April 29, 2010. The rule 

establishes different emissions limits for various subcategories of boilers, including biomass 

utility boilers. However, EPA announced a notice of intent to reconsider a portion of the IB 

MACT rule on the same day it issued the final rule. EPA has subsequently agreed to stay the 

effectiveness of the IB MACT rule during its reconsideration and while it accepts additional 

public comments. As a result, it is unclear whether any changes to the final rule will be made as 

a result of the reconsideration process, when any such changes would become effective and 

whether the rule would become more or less stringent. These uncertainties make it difficult to 

make decisions on conversions from coal to biomass and have led Georgia Power to delay 

decisions on such projects. 

2.2.3. Greenhouse Gases 

Although the U.S. House of Representatives passed the American Clean Energy and 

Security Act of 2009 with the goal of mandating reductions in greenhouse gases (“GHG”), 

neither this legislation nor similar measures passed the Senate before the end of the 11 1‘” 

Congress. Federal legislative proposals that would impose mandatory requirements related to 

greenhouse gas emissions, renewable energy standards, and/or energy efficiency standards are 

expected to continue to be considered during 20 1 1, though no particular piece of legislation yet 

appears to have enough support for passage. 

While climate legislation has yet to be adopted, EPA is moving forward with regulation 

of greenhouse gases under the Clean Air Act. On April 1, 2010, EPA issued a final rule 
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regulating greeidiouse gas emissions fi-oin new motor vehicles under the Clean Air Act. EPA has 

taken the position that when this rule became effective on January 2, 20 1 1, carbon dioxide and 

other greeidiouse gases became regulated pollutants under the Prevention of Significant 

Deterioration (“PSD”) preconstruction pennit program and the Title V operating pennit program, 

which both apply to power plants. As a result, the construction of new facilities or the major 

inodificatioii of existing facilities could trigger the requirement for a PSD pennit for greenhouse 

gases. The addition of PSD permitting for greenhouse gases will extend the time it takes to 

obtain a PSD pennit for a new or modified source and increase the likelihood of third party 

challenges, leading to additional uncertainty regarding the availability of any expected new 

fossil-fueled generation. 

Finally, on December 23, 2010, EPA announced that it had reached settlement 

agreements with states and environmental groups that had filed suit over the New Source 

Performance Standards (“NSPS”) for greenhouse gas emissions froin fossil fuel power plants and 

petroleum refineries. The agreements provide timelines for the promulgation and finalization of 

NSPS for new, modified, and existing electric utility steam generating units and refineries. EPA 

is currently expected to propose standards for new and modified units by September 30, 201 1, 

and finalize standards by May 26, 2012. EPA will propose and finalize greenhouse gas 

einissioiis guidelines, which will need to be developed into mandatory requirements by states, for 

existing units on the same schedule. 

2.2.4. Cross-State Air Pollution Rule 

On July 7,201 1, EPA released the final Cross-State Air Pollution Rule (the “Cross-State 

Rule”, formerly known as the “Clean Air Transport Rule”) to replace the Clean Air Interstate 

Rule (“CAIR’), which was invalidated by the U.S. Court of Appeals for the District of Columbia 

Circuit in 2008. The Cross-State Rule requires 27 eastern states (including Georgia) to reduce 

power plant emissions of SO:! and NO, that contribute to downwind states’ iionattainment of 

federal ozone and/or particulate matter ambient air quality standards beginning in 20 12 and 

becoining inore stringent in 2014. Like CAIR, the final Cross-State Rule establishes an aimual 

SO:! and NOx emission allowance program to help reduce fine particulate matter and a separate 

ozone season NOx allowance program to help reduce ozone. Also like CAIR, it requires each 
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plant to have allowances sufficient to cover its annual and ozone season emissions each year. 

However, the Cross-State Rule will require greater emission reductions than CAIR and, while 

the allowance markets are still developing in response to the final rule, allowance prices are 

expected to be higher than under CAIR. This rule may require additional environmental 

controls, like scrubbers and SCRs, and/or will likely require the purchase of additional emissions 

allowances that will result in significant additional compliance and operational costs. Like the 

Utility MACT rule, the Cross-State Rule establishes unrealistic deadlines for compliance. This 

inakes installation of any required additional controls impracticable because the rule leaves tlie 

purchase of additional allowances as the only likely option to comply. Because the final rule was 

issued very recently, the Company is still in the process of evaluating its implications, including 

potential impacts on the unit retirement analyses. EPA has indicated that it intends to propose an 

updated version of the Cross-State Rule in the future to take into account the anticipated new 

ozone and PM-2.5 NAAQS, which adds additional uncertainty to Georgia Power’s 

environmental compliance requirements. 

2.2.5. Coal Combustion Residuals 

On June 21, 2010, EPA issued a proposed rule regulating Coal Combustion Residuals 

(“CCRs”). EPA has presented two options in tlie proposed rule to regulate CCRs under the 

Resource Conservation aiid Recovery Act (“RCRA”) as either a hazardous or solid (non- 

hazardous) waste for their disposal when generated froin coal-fired electric generating facilities. 

Adoption of either option could require closure of, or significant change to, existing storage 

facilities, could necessitate construction of a lined landfill or off-site disposal of ash, and could 

result in conversion of units to dry ash handling systems. Although a final rule was initially 

expected to be released in late 201 1, there is a significant likelihood that the final rule will not be 

issued until 2012. 

2.2.6. Cooling Water Intake Structures 

On April 20, 201 1, EPA published a proposed rule for Cooling Water Intake Structures 

under Section 3 16(b) of the Clean Water Act, which proposes standards for reducing impacts to 

fish and other aquatic life caused by cooling water intake structures or installation of cooling 

towers at existing power plants aiid manufacturing facilities. Although the rule’s proposed 
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standards could require installation of different technologies to cooling water intake structures at 

many of Georgia Power’s units, the extent of these required modifications cannot be determined 

until EPA issues a final rule, which is expected by July 27, 2012. The tiineline for compliance 

with this rule is also uncertain. 

2.2.7. Effluent Guidelines 

In December 2009, EPA announced its determination that the current effluent guidelines 

for steam electric power plants must be revised. EPA currently plans to propose new effluent 

guidelines in 2012 and issue final guidelines by 2014. Although new wastewater treatment 

requirements are expected and may result in the installation of additional wastewater control 

systems on certain Georgia Power facilities, the extent of any such requirements remains 

uilknown at this time. 

2.3 Supply Side Plan for 2015 
Retirement Study evaluations were performed for each Georgia Power coal unit for 

which the Company has not already incurred significant expenditures for installed environmental 

controls. The evaluations utilized various assumptions contemplating a suite of environmental 

controls needed to meet existing and expected federal and state environmental rules regarding air 

emissions, ash and gypsum handling, and water handling. The incremental costs to control the 

units were compared to a proxy represented by a site-specific replacement capacity cost. Details 

regarding the methodology, assumptions, and results of the 201 1 Unit Retirement Study are 

further described in Section 5 of the 201 1 IRP Update. 

The Company utilized the economic results of these studies, along with several other key 

factors, to develop a resource plan designed to help ensure the most economic and reliable 

resources will be available to meet customers’ needs. In addition to a detailed economic 

analysis, the Company also considered the following factors: significant uncertainty related to 

pending environmental regulations, fleet operational flexibility, fuel diversity, fuel price 

volatility, impacts to the coinmunity and employment, and the age of the units. After careful 

review of all the economic results of the 2011 Unit Retirement Study and the aforementioned 

key factors, the Company has grouped the evaluated units into two categories for purposes of 

further action: retire or defer decision. In other words, based on its analysis, the Company has 
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concluded that there are certain units for which the econoinics clearly dictate retirement. 

Conversely, due to the uncertainty regarding the ultimate impacts of the pending environmental 

rules, there are a iiuinber of uriits for which it is simply too early to determine whether retirement 

or the installation of controls will be the most beneficial to customers. The following sections 

further describe which units were assigned to each category, along with an explanation of why 

the Company believes each unit should be assigned accordingly. 

2.3.1. The Company seeks to decertify and retire Plant Branch 
Units 1 & 2 and Plant Mitchell Unit 4C 

2.3.1.1 Plant Branch IJnits 1 & 2 

The Company requests decertification and retirement of Plant Branch Units 1 & 2, 

totaling 569 MW of coal-fired generating capacity, as of the applicable compliance dates for 

controls under the Georgia Multipollutant Rule. Unit 1, nominally rated at 250 MW, began 

operation in 1965, and Unit 2, nominally rated at 319 MW, began operation in 1967. The 

Multipollutant Rule requires installation of SCRs and scrubbers on all four Plant Branch units by 

the unit specific compliance deadlines specified in the rule. Based on the requirements specified 

in the Multipollutant Rule, continued operation of Units 1 & 2 is not expected to be beneficial to 

customers under a broad range of economic scenarios. When coupled with the enviroiunental 

controls that are expected to be required under expected future federal and state environmental 

rules, the projected cost associated with continued operation and installation of anticipated 

controls at these two units is not expected to be beneficial to customers under an even broader 

range of econoinic scenarios. 

The Company proposes that the timing of the retirements of Units 1 & 2 coincide with 

the applicable Multipollutant Rule compliance deadline for these units. On June 29, 201 I ,  the 

Georgia Department of Natural Resources approved an amendment to the Multipollutant Rule 

establishing new coinpliance dates for the Plant Branch units as follows: 
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Compliance Deadline 

Branch 2 October 1, 2013 

Branch 3 October 1,201 S 

Branch 4 December 3 1,201 5 

Details regarding the Plant Branch Units 1 & 2 retirement decision are provided in 

Section 7. Along with the request for decertification, the Company also requests that the 

Coinmission approve the Company’s proposed accounting treatment of costs associated with 

Plant Branch Units 1 & 2 as summarized in Section 2.3.1.3 and as further explained in Section 

7.4. 

2.3.1.2 Plant Mitchell Unit 4C 
The Company requests decertification and retirement of Plant Mitchell Unit 4C as of the 

effective date of the Commission’s order in this proceeding. Plant Mitchell Unit 4C is a Pratt & 

Whitney 33 MW CT installed in 1971. This unit experienced a major equipment failure in 

December 2009, and an economic decision was made at that time to delay repairs. Weighing 

reliability considerations, the age of the unit, the extensive nature of the repairs required, the 

limited availability of replacement parts, the lead time needed to secure parts and qualified labor, 

and the potential for more stringent environmental regulatory requirements against the expected 

economic benefits of continued operation, the Company has made the decision to seek approval 

to retire this unit. Additional details regarding the Plant Mitchell Unit 4C retirement decision are 

provided in Section 7. 

2.3.1.3 Accounting for Plant Branch Units 1 & 2 and Plant 
Mitchell 4C decertification and retirement 

The Company’s proposed accounting for the decertification and retirement of Plant 

Branch Units 1 & 2 and Plant Mitchell 4C is designed to comply with the Commission’s order in 
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the Company’s 2010 rate case, Docket No. 3 1958, which included guidance related to additional 

costs arising froin environmental regulations. 

When the actual retirement dates for each of the units are reached, the Company proposes 

to reclassify the remaining retail net book value of the units to a regulatory asset account, wliicli 

would be amortized over a period equal to the respective unit’s remaining useful life approved 

by the Coinmission in Docket No. 3 1958. The Company also proposes that REDACTED of the 

CWIP balance associated with Plant Branch Units 1 & 2 environmental controls originally 

certified by the Coinmission in Docket No. 27800 that will no longer be completed, and any 

remaining, unusable M&S inventory remaining at the unit retirement dates be reclassified as 

regulatory assets and amortized ratably over a period of three years beginning January 2014. 

Additional details regarding the costs associated with the Plant Branch Units 1 & 2 and Plant 

Mitchell 4C retirement decision, and the Company’s proposed accounting treatment are provided 

in Section 7. 

2.3.2. Decisions to control, fuel switch, or retire 2,592 N W  of 

As described previously and in the 201 1 ECS (Appendix B), considerable uncertainty 

exists regarding pending state and federal environmental requirements. This uncertainty affects 

Georgia Power’s ability to determine the impacts of such requirements on the economics of its 

existing generating units and the availability of existing units to meet forecasted demand in 20 15 

and beyond. In light of this uncertainty, the Company is deferring the decision to control, fuel 

switch, or retire the following units: 

retail capacity should be deferred. 
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Yates 1 

Yates 2-5 

Yates 6 & 7 

Mitchell 3l 

Kraft 1-4 

McIntosh 1 

FUZDACTED 

REDACTED 

REDACTED 

REDACTED 

REDACTED 

REDACTED 

McManus 1 & 2  

Total: 2,592 MW 

REDACTED 

I I 

The Company expects to be able to make more informed decisions regarding which 

existing generating units should be retired, switched to different he1 sources or controlled as 

more environmental rules are finalized. The Utility MACT rule is currently expected to be 

finalized in November 201 1. While there are a number of other new environmental regulations 

being developed, the Utility MACT rule has one of the first coinpliance deadlines (201 5 with the 

possibility of a one-year EPA extension) and is the key driver influencing the timing of decisions 

to retire, switch to different fuel sources or control units. In addition, the Utility MACT could 

have the largest financial and logistical impact to the Company of the rules with near-term 

compliance dates. As additional regulations are finalized, however, including but not limited to 

the NAAQS revisions, IB MACT, 3 16(b), CCR rule, and new effluent guidelines, the Company 
~ - 

In Docket No. 28158, the Commission certified the Company’s plan to convert Mitchell 3 into a biomass facility. 
In May 201 1, the Company filed a proposed plan to delay the decision on proceeding with the Mitchell biomass 
conversion in order to gain more clarity regarding the effect certain regulations such as IB MACT may have upon 
the viability of the project. 

17 
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will undertake further analysis to evaluate the economics of these units. Deferring decisions 

until these regulations are finalized also provides the Company with additional flexibility to 

adapt to any unforeseen or unquantifiable impacts of pending environmental requirements. 

2.3.3. Approximately 2,000 MW out of the 2,592 MW of retail 
capacity being deferred should be considered unavailable in 
201s. 

While the significant uncertainty regarding the impact of pending new environmental 

regulations prevents the Company from making final decisions regarding the 2,592 MW of retail 

capacity discussed in Section 2.3.2, it is reasonable to assume that, as a resuIt of the proposed 

Utility MACT compliance timeframe, approximately 600 MW of capacity will be controlled, or 

equipped to comply, by 2015 and approximately 2,000 MW of retail capacity will be unavailable 

in 2015. Based on the results of the 2011 Unit Retirement Study (Section S), the Company 

believes that the following units in the “deferral” category are more likely than others to switch 

fuel or be controlled: Plant Kraft Units 1-4, Plant McIntosh Unit 1, and Plant McMarius Units 1 

& 2. The remaining units, representing approximately 2,000 MW of retail capacity, are either 

less likely to be controlled based on current expectations of the impacts resulting from 

environmental regulations, or are not likely to be controlled by the anticipated compliance 

deadline for the Utility MACT and thus may be unavailable. The 201 1 Unit Retirement Study 

will be updated once the Utility MACT Rule is finalized. However, even if the updated 

economic evaluation shows more positive benefits associated with controlling the units, it is 

highly unlikely that the required environmental controls could be completed by 201 5. The 

Company simply cannot rely on the availability of this 2,000 MW of capacity in 201 5 .  As such, 

the Company proposes to procure enough capacity through the 2015 RFP to help maintain 

reliability in 201 5 and beyond assuming that approximately 2,000 MW are unavailable. 

The following sections further explain why the Company currently believes Plant Kraft 

Units 1-4, Plant McIntosh Unit 1, and Plant McMarius Units 1 & 2 may be better candidates for a 

fuel switch after the final Utility MACT rule is evaluated. 
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As proposed, the Utility MACT rule would not apply to natural-gas-fired electric utility 

steam generating units that use very limited amounts of coal and/or oil, for example, as a limited 

back-up fuel. Because all of the units at Plant Kraft are already capable of burning natural gas, it 

may be exempt from further control requirements under the Utility MACT rule if its primary fuel 

is natural gas. Assuming natural gas operation and the proposed exemption from Utility MACT 

requirements for natural gas fired units with limited coal and/or oil use, it appears that it would 

be economic to continue to operate Plant Kraft Units 1-4 on natural gas and to add oil back-up 

capability to help assure year round unit availability. Based on the 201 1 Unit Retirement Study, 

adding oil back-up capability and the coinpliance controls expected to be needed at Plant Kraft 

shows economic benefit associated with continued operations ranging from $REDACTED to 

$REDACTED (based on a range of fuel and carbon scenarios) as compared to the cost of 

replacement generation. While the Company is still evaluating the potential environmental 

permitting implications, it is currently expected that natural gas operations with oil back-up at 

Plant Kraft could be fully implemented by sutnmer 2015. In later years, costs associated with 

316(b) compliance were included in the analysis. As these units are not required to install 

controls under the Multipollutant Rule requirements, no costs for SCRs or scrubbers were 

included. Also, because the units are assumed to operate on natural gas, costs related to 

baghouses for compliance with Utility MACT and costs related to the CCR Rule were not 

included in the economic evaluation. 

2.3.3.2 Plant McIntosh Unit 1 

Similar to the proposal for Plant Kraft, the Company may be able to take advantage of the 

natural gas availability at Plant McIntosh. It appears that it would be economical to switch fuel 

for Plant McIntosh Unit 1 from coal to natural gas with oil back-up capability to help assure year 

round availability. Although Plant McIntosh Unit 1 is also being considered for potential 

biomass conversion, due to uncertainty regarding environmental regulations related to biomass 

units, biomass conversion is not expected to be completed in time for this unit to be available in 

2015. Therefore, operation on gas appears to be an economical and achievable capacity 

alternative that maintains the flexibility needed for a possible future biomass conversion. Based 
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on the 201 1 Unit Retirement Study, operating Plant McIntosh on natural gas witli oil back-up 

capability and adding the compliance controls expected to be needed shows economic benefit 

associated with continued operations ranging from $REDACTED to $REDACTED (based on a 

range of fuel and carbon scenarios) as compared to the cost of replacement generation. While 

the Company is still evaluating the potential environmental permitting implications of tlie use of 

natural gas as the primary fuel, it is currently expected that operation on natural gas with oil 

back-up at Plant McIntosh is an economic and feasible alternative starting in the summer of 

201 5. In later years, costs associated with 3 16(b) compliance were included in the analysis. As 

this unit is not required to install controls under the Multipollutant Rule requirements, no costs 

for an SCR or scrubber were included. Also, because the unit is assumed to operate on natural 

gas, costs related to baghouses for compliance with Utility MACT and costs related to the CCR 

Rule were not included in tlie econoinic evaluation. 

2.3.3.3 Plant McManus Units 1 & 2 

The proposed Utility MACT would place stringent emission liinits on units operating on 

oil as a primary fuel source. While the Company continues to perform engineering evaluations 

to determine the controls necessary to meet the proposed Utility MACT rule limits for oil-fired 

units, it is possible that operating Plant McManus Units 1 & 2 on #2 oil instead of #6 oil may 

allow these units to comply with the proposed Utility MACT rule for oil-fired units. This option 

depends on the Company’s continued engineering evaluation of coinpliance options for these oil 

units, and the assumption that the proposed Utility MACT emission limits for oil-fired units are 

not made more stringent in the final rule, which is far from certain. Based on the assumptions in 

the 2011 Unit Retirement Study, operating Plant McManus units on #2 oil and adding the 

compliance controls expected to be needed may allow Plant McManus to be in compliance witli 

anticipated requirements and shows econoinic benefit associated with continued operations 

ranging fram $REDACTED to $REDACTED (based on a range of fuel and carbon scenarios) 

as compared to the cost of replacement generation. While the Company is still evaluating the 

potential environmental permitting implications of using #2 oil at Plant McManus, it is expected 

that operation of Plant McManus Units 1 & 2 on #2 fuel oil will be an econoinic alternative 

starting in 2015 if allowed under tlie final Utility MACT rule without a significant change in 

required air emission controls. In later years, costs associated with 3 16(b) compliance were 
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included in the analysis. As these units are not required to install controls under the 

Multipollutant Rule requirements, no costs for SCRs or scrubbers were included. Also, because 

the units are assumed to operate on #2 oil, costs related to the CCR Rule were not included in the 

econoinic evaluation. 

2.3.4. The Company seeks approval to initiate work on the 
installation of baghouses on Plant Bowen Units 1-4, Plant 
Hammond Units 1-4 and Plant Wansley Units 1 & 2. 

As previously indicated, Unit Retirement Study evaluations were performed for each 

Georgia Power coal unit for which the Company has not already iiicurred significant 

expenditures for installed environmental controls. Plant Bowen Units 1-4, Plant Wansley Units 

1 & 2, Plant Scherer Units 1-3 and Plant Haimnond Unit 42 were not included in the evaluation 

because significant environmental controls are already in place, and thus these units would 

most economic to control under more stringent future environmental regulations. 

If the final Utility MACT requirements expected to be released in November 20 

)e the 

1 are 

consistent with the proposed rule, the Company will likely be required to install baghouses on all 

of its coal-fired generating units as early as 2015. This potential for major baghouse installations 

across Georgia Power and the region inake advanced planning for such large projects extremely 

important. Even with a possible one-year extension of the compliance deadline (to 2016), the 

Company will not be able to install all of the necessary controls on all units in time. However, 

the Coinpany may be able to complete construction of baghouses on the proposed subset of units 

by the extended compliance deadline and work towards providing reliable service for its 

customers in this tiinefkaine. To seek to accomplish this goal, the Company would need to begin 

making capital expenditures as early as January 2012. Given the Company’s current 

expectations regarding future environmental requirements, the Company requests the 

’ The Retirement Study did evaluate the cost of continued operations of Plant Hammond Units 1-3, with the addition 
of a Selective Non-Catalytic Reduction, baghouse and other environmental control technologies expected to be 
required by hture environmental regulations, compared to a proxy cost based on replacing those units with a 
combined cycle unit. The economic evaluations indicate that customers are expected to benefit by controlling and 
continuing to operate Plant Hammond Units 1-3 (reference Tables 5.6-a and 5.6-b in Section 5 for details). The 
baghouse pre-work performed at Plant Hammond will thus apply to Units 1-4. 
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Commission approve the expenditure of approximately $REDACTED3 million for the work 

necessary for the installation of baghouses on Plant Bowen Units 1-4, Plant Warisley Units 1 & 2 

and Plant Haimnond Units 1-4 to help preserve the continued operations of these units in the 

201 5.2017 timefkaine and maintain fuel diversity for Georgia Power’s customers. These costs 

represent the expenditures that will be necessary froin January 201 2 through June 201 3, when 

the Company’s next IRP is expected to be approved and potential further expenditures related to 

enviromneiital controls can be addressed. The amount being requested for approval will be used 

for detailed engineering studies, deep foundation work, relocations of existing equipment on site, 

and any other work necessary to ensure the projects can be implemented in a timely manner. In 

the event that final Utility MACT requirements are significantly different than what is currently 

contemplated in the Company’s evaluations, the Company will re-evaluate the decision to 

control these units and will only move forward with additional spending if the decision is 

economically beneficial for the Company’s customers. 

These costs associated with the installation of baghouses will be capitalized to CWIP, and 

if controls are completed, amounts would be closed to plant in service. If the decision is made to 

discontinue a project, the Company proposes to reclassify the related CWIP balance to a 

regulatory asset account and amortize the balance ratably over three years beginning January 

20 14. 

2.3.5. The Company is considering advancing the retirement of 
Plant Mcnonough IJnit 1 by up to sixty-one days 

The Company notes that while Plant McDonough coal Units 2 and 1 are on schedule to 

retire no later than October 1,201 1 and April 30,2012, respectively, the Company is currently 

considering advancing the retirement of coal Unit 1 up to sixty-one days to better optimize the 

Unit 6 cooling tower tie in work scope. Pursuant to prior Coinmission action in Docket No. 

24506, the coal Unit 1 cooling tower will be assigned to combined cycle (“CC”) TJnit 6. The 

potential advancement of retiring Plant McDonough Unit 1 has no impact on the Company’s 

201 5 decisions discussed in this Application. 

Assumes Georgia Power’s 53.5% ownership share of Wansley 1 & 2 costs and assumes a common baghouse will 3 

be shared between Plant Elammond Units 1-4. 
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2.4 2015 Capacity Needs 

Based on the analysis contained in the 201 1 IRP TJpdate, the Company has identified the 

need for incremental capacity in the 2015 timeframe. In order to continue to meet customers’ 

growing electricity needs in a reliable and economic manner, the Company has secured needed 

capacity through the 201 5 RFP in addition to pursuing cost-effective demand side management 

and renewable portfolios. 

2.4.1. Procuring capacity through the 2015 RFP is critical to help 
assure reliability for Georgia Power’s custamers. 

In determining the 20 15 capacity need for Georgia Power, the Company utilized the 

followiiig assumptions, which were primarily developed through the Company’s economic 

analysis: 

(1) The retail capacity for Plant Branch Units 1 & 2 as well as Plant Mitchell Unit 4C 
would be retired through the decertification of the units; 

(2) Approximately 2,000 MW of capacity is not expected to be available for operation 
in 20 15 due to the Utility MACT; 

(3) Approximately 600 MW of capacity on which decisions to control have been 
deferred will be available in 201 5; and 

(4) All larger coal units already equipped with certain environmental controls (Plant 
Bowen, Plant Wansley, Plant Scherer, and Plant Harnmond) will be available in 
2015 either due to a possible Utility MACT compliance extension by EPA or 
completed construction on required controls 

Incorporating these key factors along with several other modeling assumptions, the 20 1 1 

Needs Assessment (Section 6) calculated the resulting capacity deficit in 2015 to be 

approximately 1,200 MW. With such a deficit, the Company’s reserve margin would be 

REDACTED%, well below adequate planning reserves. As described further below, four PPAs 

totaling 1,562 MW of capacity were identified through the 2015 RFP process as the best 

additions to the Company’s resource plan. By adding this capacity, Georgia Power’s reserve 

margin is projected to be REDACTED% in 2015. 
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2.4.2. The 2015 RIj: 
On May 16, 2008, the Company initiated an RFP, monitored by the IE, to solicit capacity 

resources for 2013-2014. The RFP documents were drafted by the Company with input froin the 

bidders, the Coininissioii Staff and the IE over a period of several months. On November 3, 

2008, the Coinpany filed an updated needs letter with the Coininissioii that described a reduced 

need in 2013 and 2014. As a result, the RFP was suspended until early 2010, when a capacity 

need was identified for 2015 and the RFP process resumed. As explained in the RFP, the 

Company conducted the RFP in order to support a reliable and econoinic supply in the event 

pending environmental rules caused the Company to reduce its current fleet of coal-fired 

capacity in 20 1 5. 

The 201 5 RFP, which included the pro forma PPA documents, was developed through a 

rigorous public process and under the oversight of the IE and the Coininissioii Staff pursuant to 

Coinmission Rule 5 15-3-4-.04(3) and was widely distributed. Two bidder’s conferences were 

also held on August 13, 2008 and February 24, 2010. On April 20, 2010, the final RFP and pro 

forma PPA documents (soliciting approximately 1,000 MW) were filed with the Coinmission 

and issued via the IE website. As stated in Georgia Power’s 20 10 IRP testimony, the Company’s 

capacity need in 20 1 5 was in the range of 700- 1,900 MW. Announcements were made via the IE 

website explaining that the actual need could be significantly inore or less than the 1,000 MW 

stated in the RFP, depending on the impact of anticipated and pending environmental rules. On 

May 18, 2010, the Company filed amended final documents for the 2015 RFP to reflect the 

Coinmission‘s decision regarding the due diligence structure and fees for asset purchase and sale 

agreement bids. 

The RFP explained that the Company would develop one or inore dual-fuel self-build 

proposals in order to potentially meet some or all of the identified need. In addition to traditional 

PPAs the Company indicated it would also consider asset purchase and sale agreement 

(“APSA”) bids, Le., the purchase of an existing generating asset already in coininercial 

operation. 

The RFP did not foreclose bidders froin submitting bid proposals for any type of resource 

(base load, intermediate, or peaking) utilizing any type of energy source including, but iiot 
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limited to, coal, nuclear, oil, natural gas, biomass, wind, solar and hydro. The Coinpany was 

interested in bid proposals for five, ten or fifteen year tenns froin a dedicated (first call) 

generating resource. In response to this RFP, the Coinpany received offers for over 10,000 MW 

of generating capacity through forty-seven proposals from nine different bidders. The proposals 

received came only from companies who proposed operating plants primarily fueled by natural 

gas. 

In accordance with the RFP documents, an evaluation method was established to evaluate 

the bids that included a Responsiveness Screen, an Initial Price Screen, a Detailed Evaluation, 

and a Portfolio Analysis. The winning resource portfolio was selected for certification because it 

is the most reliable and best cost supply of electricity to serve the Company’s retail customers 

beginning in 201 5. The resources selected are as follows: 

(1) A twelve-year, seven month PPA with J. P. Morgan Ventures Energy Corporation 
through its subsidiary, BE Alabama (“BE Alabama”) (the “BE Alabama PPA”) 
that’will provide a total of approxiinately 564 MW of capacity and associated 
energy beginning June 1, 201 5, froin a dual-fuel General Electric model 7FA 3x1 
Combined Cycle, with output purchased by BE Alabama from the Tenaska 
Lindsay Hill facility located in Autauga County, Alabama. The BE Alabama PPA 
will terminate on December 3 1 , 2027. 

(2) A fifteen year PPA with Southern Power Company, (“Southern Power”) (the 
“Harris PPA”) that will provide a total of approximately 625 MW of capacity and 
associated energy beginning June 1, 2015, froin one General Electric model 7FA 
2x1 CC located in Autauga County, Alabama. Due to prior coininitinents at 
Plant Harris for 2015, a similar 625 MW interim resource froin Plant Franklin will 
be substituted from June 1, 2015 until December 31, 2015. The Harris PPA will 
terminate on May 3 1,2030. 

(3) A fifteen year, five month PPA with Southern Power (the “West Georgia PPA”) 
that will provide a total of approximately 298 MW of capacity and associated 
energy beginning January 1 , 201 5 fkom two dual-fuel General Electric model FA 
CTs located in Upson County, Georgia. The West Georgia PPA will terminate on 
May 3 I ,  2030. 

(4) A fifteen year, five month PPA with Southern Power (the “Dahlberg PPA”) that 
will provide a total of approxiinately 75 MW of capacity and associated energy 
beginning January 1, 2015 fioin one dual-fuel General Electric model EA CT 
located in Jackson County, Georgia. The Dalilberg PPA will terminate on May 
3 1 , 2030. 
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2.4.3. 

The 2015 W P  was conducted specifically to acquire capacity resources that might be 

needed due to impacts of the developing EPA rulemakings. Therefore, the pro forma PPA was 

designed to allow the Company to reassess these impacts after the anticipated issuance of the 

final Utility MACT in late 2011. If the Company’s reassessment concludes that these 

compliance impacts are less costly than expected or if compliance by 20 15 is not required and, 

therefore, the capacity need in 2015 is less than anticipated, then, by March 27, 2012, the 

Company may terminate any or all of the PPAs but will be obligated to make a $20/kW early 

termination payment. This provision provides another tool to help address the uncertainties 

resulting froin the timing of the EPA rulemaking. In the event the Company utilizes the early 

termination option for any or all of the executed PPAs, Georgia Power proposes that any costs 

associated with early termination payments would be capitalized and deferred as a regulatory 

asset to be amortized ratably over three years beginning January 2014. 

2.4.4. Demand Side Management and Renewables continue to 
play an important role in a balanced supply portfalio. 

For decades the Company has emphasized the importance of reducing the need for new 

generation with cost-effective DSM and energy efficiency programs. The Company recently 

expanded its DSM portfolio with the certification of seven programs by the Commission in July 

2010. This brings the Company’s total DSM portfolio to 16 different energy efficiency 

programs, demand response programs, priciiig tariffs, and other activities. Over the next ten 

years, the Company expects to invest about $600 million on these DSM efforts, with the goal of 

reducing capacity requirements by a total of about 2,600 MW. The energy and demand impacts 

of these efforts are incorporated in the Budget 201 1 L,oad and Energy Forecast and are included 

in the Company’s determination of capacity needs in 20 15. However, DSM programs cannot by 

themselves eliminate the Company’s need for additional power generation. Even after 

considering the expected impacts of customer participation in DSM programs, the Company still 

has a demonstrated need for new or replacement generation. 

The Company is also committed to pursuing cost effective renewable resources. One 

potential renewable supply side resource that the Company is actively pursuing for meeting its 

2015 needs is solar capacity. For about the last decade, the Company has encouraged and the 
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Coinmission has supported the development of renewable programs and the procurement of 

renewable sources of generation that were either cost effective or caused no rate increases on 

non-participants. During this same time period, the cost of renewables has declined, especially 

for solar technologies. Since the conclusion of the 2010 IRP, the Company proposed and the 

Coinmission approved the creation of the SP-1 tariff to facilitate the purchase of additional solar 

energy to supply the Company’s Premium Green Energy Product. Furthennore, the Company 

has initiated an RFP process to procure an additional 1,000 kW of solar energy to supply the 

Green Energy Program. Using a cost-effective philosophy, the Company proposed the 20 1 5 

L,arge Scale Solar Proposal on June 24, 201 1. This offer outlined the Company’s proposal to 

purchase up to SO MW of additional solar capacity. The Company would enter into PPAs for up 

to 20 years for individual solar projects of 30 Mw or less. On July 22, 2011, the Coinmission 

voted to approve GPC’s LSS Proposal. Over the next 30 days, Georgia Power and Commission 

Staff will work to finalize the process, procedures and information required for a solar supplier to 

provide a Notice of Intent under the LSS. 

In addition, over 250 MW of renewable resources have submitted notices of intent to 

supply capacity need via the Qualified Facility Proxy Price contract in the 2015 RFP. Some of 

these resources have had to seek waivers of Commission rules in order to offer capacity over 30 

MWs and others have asked for waivers for untimely notices. If agreements can be finalized 

with such parties, these resources would expand the Company’s portfolio of renewable resources 

in the 201 5 tirneframe. 

2.5 Conclusions 
The Company requests that the Coinmission: 

(1) Decertify Plant Branch Unit 1 and Plant Branch Unit 2 effective with the revised 
Georgia Multipollutant Rule compliance dates for these units, and decertify Plant 
Mitchell Unit 4C effective as of the date of the final order in this proceeding; 

(2) Approve the reclassification of the remaining net book values of Plant Branch 
Units 1 & 2 and Plant Mitchell Unit 4C as of their respective retirement dates to 
regulatory asset accounts and the amortization of such regulatory asset accounts 
ratably over a period equal to the respective unit’s remaining useful life approved 
in Docket No. 3 1958; 
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(3) Approve the amortization of approximately $REDACTED of Plant Branch Units 
I & 2 enviroivneiital CWIP (which has been reclassified as a regulatory asset in 
accordance with the Commission’s Order in Docket No. 31958) ratably over a 
three year period beginning January 20 14; 

(4) Approve the amortization of any remaining, unusable M&S inventory balance 
remaining at the unit retirement dates which will be reclassified to a regulatory 
asset as identified in accordance with the Commission’s Order in Docket No. 
3 1958 ratably over a three year period beginning January 20 14; 

(5) Approve the Company’s decision to initiate the work necessary for the possible 
installation of bagliouses arid other environmental controls on certain coal-fired 
generating units, which it expects will be necessary to help the Company strive to 
meet the anticipated coinpliance deadlines for the TJtility MACT rule and approve 
the Company’s proposed treatment for recovery of the related costs; 

(6) Grant a certificate of public convenieiice and necessity for the four power 
purchase agreements (“PPAs”) selected through the 20 1.5 Request for Proposals 
(“RFP”) and approve the Company’s proposed treatment for recovery of the 
related costs; and 

(7) Approve the 201 1 Integrated Resource Plan Update (“201 1 IRP Update”). 
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3. Budget 201111 Load and Energy Forecast 

Principal Assumption Changes 
Principal assumptions underlying the 201 0 IRP Load and Energy Forecast (“Budget 

20 10”) have been updated for Budget 20 1 1. These updates include: (1) inclusion of actual 

Company data through the end of calendar year 2010; (2) updated historical and forecast 

economic data; and (3) updated electric prices to reflect the recent 2010 rate case and fuel filing. 

All updates are reflected in energy use and demand forecasts in Budget 201 1, Georgia Power’s 

latest budget forecast. 

3.2 
On a weather adjusted basis, territorial energy use grew 1.5% in 2010, which was slightly 

better than the REDACTED% growth rate projected in the Budget 201 0 forecast. Energy use in 

the residential and coininercial sectors was slightly worse than expected in Budget 2010, but 

industrial energy use was well above forecast as the inanufacturing sector rebounded strongly to 

meet inventory replenishment needs and export demand. Residential energy use was up 1 .O% in 

201 0 compared with an expectation of RIEDACTED% and commercial use declined 0.4% 

compared with an expected increase of REDACTED%. Industrial energy use, which was 

expected to grow only REDACTED% in the Budget 20 10 forecast, grew 5.1 %. 

2010 Actual Results vs. Budget 2010 

3.3 Economic Assumptions 
All economic forecasts are provided by Moody’s Analytics. Forecasts from other 

institutions such as Georgia State University, Global Insight, and various bank and other 

publications are used to check the reasonableness of Moody’s results. Local area information 

provided by Georgia Power field personnel is also taken into consideration. 

A comparison of actual 2010 results with the forecast underlying the Budget 2010 view 

shows that employment and construction-related sectors were somewhat weaker than expected 

while inanufacturing, industrial output, and income were all stronger than expected. These 

results have affected the short-term economic assumptions underlying the Budget 20 1 1 energy 

and demand forecasts. Although the short-tenn economic outlook was revised upward to reflect 

29 



PUBLIC DISCLOSURE 

the effect of the extension of the Bush-era tax cuts late last year, it is generally true that the 

longer-tenn economic assumptions have changed very little froin those used in the 201 0 IRP. 

In particular, for Budget 201 1 , the recovery in labor markets anticipated in 201 1-2012 in 

Budget 2010 has been pushed out to 2012 -2013 and the level of employment, althougli close, 

never h l ly  catches up with the Budget 2010 view. The Budget 201 1 job shortfall as compared to 

Budget 20 10 exists in both the manufacturing and normanufacturing sectors. 

The strong improvement in industrial output that fueled the growtli in industrial energy 

use arrived earlier than anticipated in the Budget 2010 view. As a result, both the short tenn and 

long-term industrial output assumptions in Budget 201 1 are above those in the Budget 2010 

view. 

Demographic drivers, such as population and migration, have been very important to 

Georgia’s economy in the past few decades. Although the recession significantly slowed both 

the net in-rnigration and the population growth rate, Moody’s expects the growth rate to return to 

pre-recession levels fairly soon. The Budget 201 0 and Budget 20 1 1 assumptions regarding 

population are identical for the next ten years. The Budget 201 1 forecast is slightly higher than 

the Budget 2010 forecast beyond year 2020. 

Like employment, the outlook for recovery in the housing sector was pushed out in time 

in the Budget 201 1 forecast compared with the Budget 2010 forecast. This revision reflects the 

effects of continued foreclosure activity and somewhat tighter credit conditions on home prices 

and home buying. Although the Budget 201 1 short-tenn housing starts forecast has decreased 

compared with Budget 2010, the long-term forecast is slightly higher than the previous view and 

assumes housing starts return to near pre-recession levels by year 2014. The demographic 

outlook supports the need for new housing. 

Personal income growth differs very little between the Budget 2010 and Budget 201 1 

forecasts, with the latter being ininiinally above the former in the short run and the reverse 

occurring in the longer run. Significant differences in the forecasts do not occur until after 2020. 
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lectricity and Fuel Cost Recovery 
The Budget 20 10 forecast assumed base rate and fuel cost recovery increases consistent 

with the Company’s 20 10 rate case and the then current fuel cost recovery filing. Based on the 

outcome of both of these cases, the price elasticity effects are similar in the Budget 2010 and 

Budget 20 1 1 energy use forecasts. 

3.5 Territorial Energy and Demand Forecasts 
The Budget 201 1 energy and demand forecasts for Georgia Power indicate a slight increase 

froin the previous view in total energy use in 201 1 followed by a slight decrease in later years 

compared with the forecast approved in the 2010 IRP. Peak demand forecasts in Budget 2011 

reflect new energy efficiency programs approved in 2010 and are thus somewhat lower than in 

the Budget 2010 view. The ten-year territorial energy growth rate in Budget 2011 is 

REDACTED% per year; in Budget 2010, the ten-year growth rate averaged REDACTED%. 

Budget 201 1 peak demand is roughly REDACTED in year 2020 than in the Budget 2010 view 

for the same year. A inore detailed discussion of the revised territorial energy and demand 

forecasts can be found in Appendix A. 

4. Budget 2011 Fuel Forecast 

Since the adoption of the 2010 IRP, new fuel forecasts have been produced that have 

been utilized in the Company’s most recent analyses, including the 201 1 Unit Retirement Study. 

Fuel prices are generally lower for the 201 1 IRP Update as compared to those in the 201 0 IRP. 

For natural gas, forecast prices are generally lower for the 201 1 IRP Update than for the 

2010 IRP. Increased shale resources (relative to the earlier assessment) support both lower 

prices and increased Consumption. 

For oil, forecast prices are generally lower for the 201 1 IRP Update than for the 2010 

IRP. Projections of overall annual GDP growth were down about REDACTED% worldwide. 

Projections of lower oil consumption due to improvements in Chinese efficiency standards 

(relative to the earlier assessment) and in US auto efficiency (due to new CAFE standards) also 

support lower oil prices. 
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For coal, forecast prices are generally lower for the 201 1 IRP Update than for the 2010 

IRP. In spite of updated costs assessments that generally suggest higher costs, an updated 

assessment of the impact of envirorltnental pressure on coal-fired plants suggest generally lower 

market demand and therefore lower prices in coal markets. 

These changes are illustrated in the following fuel coimnodity price figures: 

Natural Gas 

REDACTED 

-* -*- 2010 IRP 

--L-- 2011 Update 

. - . ~  .:.. .i".-i' .... i- i .  -~ I_ , i 1  .~". .. .i. ~ .... ~... r -  ... 

2015 2020 2025 2030 2035 
.- ....................................... I .. . - ........................................................... ^ ................... "" ....................... 

. _ . ................. 

Fuel Oil #2 

REDACTED 

- -a 20101RP 

c e"-- 2011 Update 

2015 2020 2025 2030 2035 
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entral 

REDACTED 

-- 

_....I__ 

2010 IRP 

2015 2020 2025 2030 2035 

Powder River Basin Coal 

REDACTED 
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5. 2011 Unit Retirement Study 

5.1 Introduction 
Unit Retirement Study evaluations were performed for each Georgia Power coal unit that 

has not already incurred significant expenditures for environmental controls. For each of the 

analyses below (Sections 5.5.1-5.5. lo), the Unit Retirement Study evaluated controlling or 

replacing the units in 20 15 based on current expected compliance requirements and such analysis 

was used in the Company’s decision to control, fuel switch, retire, or defer. For some of the 

units recommended for deferral that would not be able to be controlled in time for a 201 5 Utility 

MACT compliance date, an additional analysis was conducted to determine the potential iinpacts 

of adding controls equipment at a later date. This additional analysis assumed that such units 

would be unavailable froin 201 5 until the projected date by which the required controls could be 

installed. For Plant Haininond Units 1-3, an additional analysis was conducted assuming a one 

year extension is granted under Utility MACT for Haimnond as discussed in Section 2.3.4. The 

set of controls assumed for each unit varies based on what controls are currently expected to be 

required for compliance with current and future environmental rules and regulations. At the top 

of each table, there is a list of the controls included in the analysis along with the year in which 

the control is assumed to be applied for purposes of the analysis. 

The incremental cost of the controlled coal unit was compared to a proxy represented by 

site-specific replacement capacity cost. The evaluation included hourly production cost 

inodeling and cost iinplications to the transmission system. Changes in production cost, capital, 

and other fixed costs were captured in the comparison to help determine the most economical 

option. 

5.2 Incremental Costs 
Incremental costs include fuel, operation and maintenance (“O&M”), capital, and 

emissions costs (NOx, SO2, and COz) associated with continued operation of the facility. An 

economic dispatch model provided annual fuel costs and emissions costs based on the hourly 

operation of the unit in each scenario for the years 201 1 to 2040. 

O&M includes labor, materials, overhead costs, and the costs of engineering and support 

services requested by the plant. Five-year projections of unit incremental O&M costs were 
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obtained from the 201 1 budget process. The incremental costs for the reinaiiiing years (2015 to 

2040) were calculated using a moving average of the projections for the first 5 years and 

escalating the resulting value at inflation. Environmental O&M for all scheduled environmental 

controls is also included. 

The incremental capital costs for each unit for years 201 1 to 2040 were based on capital 

expenditures projected by each generating plant. These projected capital expenditures were 

necessary to keep the units running through the analysis period at the current level of operation. 

Environmental control capital expenditures that could be required for compliance were 

not included in the capital expenditures provided by individual plants. Instead, these incremental 

capital estimates were provided by Southern Company Services (“SCS”) Engineering and 

Construction Services (“E&CS”). The most recently available capital estimates were used in the 

studies and were included as specified in the analyses below. The control requirements and dates 

were based on the interpretation of the coinbination of currently final, proposed, and/or expected 

environmental rulemakings and their associated compliance requirements. As these rules are 

finalized, some of these requirements and dates may shift; however, those included are based on 

the most recent knowledge and expectations at the time of the analyses. 

Fixed costs associated with the continued operation for the existing generating units were 

based on projections of annual O&M and the net present value (“NPV”) of the revenue 

requirements associated with incremental capital investment necessary to keep the unit 

operational over the 30-year evaluation period. 

5.3 Replacement Costs 

Replacement costs, installation capital, fixed O&M, and continue to operate capital are 

In addition, individual transmission cost all site specific and developed by SCS E&CS. 

implications of the retirement and replacement were estimated by SCS Transmission. 

For the unit retirement studies, most coal units were compared to a proxy represented by 

the expected cost of a CC at REDACTED. This was judged to be the best site in Georgia and 

was used for comparison on the Plant Branch, Plant Yates and Plant Haininond studies. For the 

units where fuel was switched to gas with oil backup (Plants Kraft, McIntosh and McManus), a 

comparison was made to a proxy represented by the expected cost of a site-specific CT. In all 
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comparison studies except Plant Mitchell Unit 4C, the costs of a megawatt ratio portion of the 

replacement unit was used. For example, if the study looked at replacing 500 MW of coal 

generation, the costs for a 500 MW portion of a REDACTED CC would be used for the 

coinp ari s on. 

For Plant Mitchell Unit 4C, because the unit is a small CT that is used exclusively for 

peaking capacity, the unit was not compared to a replacement CC or CT but instead was 

compared to a more generic replacement capacity cost. 

Replacement energy costs were estimated using the Southern Electric System marginal 

replacement costs for both continued coal operation and the replacement alternative. Marginal 

replacement costs were generated with the Pro-SynB model over a 30-year period (2011 to 

2040). The marginal replacement costs were then used to dispatch both the coal unit and the 

replacement units. The energy benefits (marginal replacement costs minus variable operating 

costs) were compared to determine the commitment and energy value to the Southern Electric 

System for both generating options. The net present value of the difference between replacement 

cost and unit operational cost was calculated to determine the overall net contribution. 

In Appendix C Table C.3, the NPV of the revenue requirements for the various 

components of the replacement generation are provided for each set of coal units studied. These 

components are included in the calculations for which results are shown in Sections 5.5.1-5.5.10. 

The NPV of revenue requirements for the controls for each coal unit is provided in Appendix C 

Table C.2. 

5.4 Scenarios 
Uncertainty is a challenge for planning. The Company works to inanage this challenge 

by considering multiple different future outcomes in key areas of uncertainty, including future 

C02 control requirements and future natural gas supply. The Company formally analyzes 

multiple scenarios, each of which adopts a particular view of future C02 control and a particular 

view of future natural gas supply. 

With its modeling analysis consultant, Charles River Associates (“CRA”), the Company 

developed four possible C02 control requirement futures and three possible natural gas supply 

futures. The scenarios created by the coinbination of these C02 and natural gas supply price 
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futures were developed to represent the range of plausible outcomes. Each of tlie twelve 

scenarios provides an internally-consistent view of fuel and electricity markets in the US. For 

each of these scenarios, the Company has performed the detailed asset valuation analysis for 

each unit discussed in this filing. 

Four future CO2 control scenarios were considered. Each was defined by a different 

future path of tlie price of C02. The four paths each start in 2015 at $0, $10, $20 and $30 per 

metric ton of C02 (2008$). On each path (except SO), the price increases at REDACTED% 

annually above inflation. These C02 price levels were chosen to span the plausible short term 

and long term range of CO:! requirements when considering multiple factors, including US 

economic impact and likely cost-containment provisions. 

Three future natural gas supply scenarios were considered. They largely reflect different 

views about the future supply of shale and other domestic US natural gas, froin relatively 

plentiful to relatively scarce. Future natural gas demand scenarios were considered. They 

largely reflect different views about the amount of natural gas-fired generation in the U.S. and 

consumer and business demand for natural gas. These result in three different price futures for 

US natural gas, from relatively low to relatively high. These three fuel price scenarios assume 

long-tenn supply and demand market equilibrium. In recognition of the normal supply and 

demand imbalances that actually occur regularly in the natural gas market, the Moderate fuel 

case also considers volatility surrounding natural gas prices and it reflects recent historic market 

imbalances price impacts. 

Future events related to domestic and global supply and demand may occur within the 

fuel markets that could result in a range of future price regimes, most importantly in the natural 

gas markets. These events may or may not be related to ongoing debates within the regulatory or 

legislative environment, but reflect potential for ranges of fuel supply such as the amount of 

doinestic conventional and unconventional gas (primarily shale gas) available as well as the 

amount of imports into the I.J.S., including Liquified Natural Gas (“L,NG”) and Alaska gas. 

Therefore, natural gas resource assumptions have been developed describing three scenarios that 

result in L,ow, Moderate and High natural gas price forecasts. In addition, supply/demand 
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relationships between coal, oil, and natural gas are reflected within each scenario such that a 

change in one of these markets impacts the others within the scenario. 

The modeling system that CRA employs for the Company’s analyses (MRN-NEEM) is a 

sophisticated, multi-sector dynamic general equilibrium model of the US economy that takes into 

account supplies and demands for all goods and services in tlie economy, focusing on the 

markets for energy and energy-intensive goods and services--especially electricity. The model 

finds price paths in all markets so that the quantity supplied is equal to the quantity demanded. 

All of these markets must be considered to generate a fully integrated view in each scenario. 

In each scenario, the modeling captures shifts in generation investment choices through 

retirements of existing capacity (primarily base load coal), installation of new GHG control 

technologies, and the construction of new replacement capacity. Higher COz and fuel costs 

generally increase electricity prices and reduce overall TJS economic activity, therefore, 

decreasing growth in electricity sales. All of these interrelated factors, including reductions to 

load growth, are considered in the Company’s scenario modeling process. 

The detailed asset evaluations also incorporated the twelve fully integrated scenarios in 

order to capture variations in the operating environments that may affect the retirement of the 

units. The detailed analyses included the implications of the addition of the following 

environmental controls where they were deemed to be required: scrubber (“FGD”), SCR, 

baghouse, potential SNCR, potential CCR regulation costs, scrubber wastewater treatment and 

compliance with proposed 3 16(b) regulations. 

S.5 Summary of Study Results 
The following tables (Sections 5.5.1-5.5.10) present the NPV customer cost results for 

the comparison of costs of the appropriate replacement proxy unit minus the cost to continue to 

operate each set of coal units with tlie controls listed for that particular unit. When a positive 

value is given for a scenario, there is a net additional cost to the customer for replacement 

generation and controlling the coal unit is therefore the better economic option. When there is a 

negative number for a scenario, there is a greater cost to the customer in controlling the coal unit 

and replacing the coal unit is therefore the better option. Appendix C summarizes the 
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enviroimental costs applied to each of the controlled coal units. Table C.l provides the in- 

service cost of the individual environmental controls. In Table C.2, the NPV of the declining 

revenue requirements (“DRR’) for each of these controls is provided. If the analysis was to be 

examined without a particular environmental control that was included in the results given in 

Sections 5.5.1-5.5.10, the NPV of the DRR for that particular control could be added back to 

each scenario. Conversely, if there is an additional required control that was not included in the 

results in Sections 5.5.1-5.5.10, the NPV for the DRR for that control would be subtracted froin 

each cell in the matrix. 

Appendix D summarizes the costs and benefits of continued operation for each set of coal 

units for the $0 CO2 - Moderate Fuel case over the 30-year period (201 1-2040). 
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$10 e02 

REDACTED 

REDACTED 

REDACTED 

5.5.1 Plant Branch Units 1 dk 2 

$20 c02 $30 C02 

REDACTED REDACTED 

REDACTED FWDACTED 

REDACTED REDACTED 

2015 Coiirplinrice Results 

Customer Costs for Replacement CC Proxy Relative to the Cost of Continued Operation 

NPV (20 1 1-2040) in Millions of Dollars 

0 In-Service Dates of Environmental Controls included on the coal units: 

201.5 Scrubber - 2015 SCR - 2015 Baghouse - 201 7 CCR - 2018 Scrubber Wastewater 
Treatment - 2018 Intake Structures 

0 For the purposes of this analysis, the scrubber, SCR and baghouse were online at the 
beginning of 2015. Note that this 2015 coinpliance is in accordance with the original 
Multipollutant Rule dates of December 3 1, 2014 for Branch 1 & 2. 

Table 5.1 

FuelKO2 $0 c02 

REDACTED 
High 

REDACTED 
Moderate 

REDACTED 
Low 

In this analysis, the assumed costs include compliance with the Georgia Multipollutant 

Rule (scrubber and SCR), and anticipated controls under the Utility MACT (baghouse), 

compliance with EPA’s CCR Rule, new effluent guidelines (wastewater treatment), and 3 16(b) 

rule (intake structure). Note that a cooling tower was not included in the Plant Branch Units 1 & 

2 analysis. The cost for this control is included in Appendix C. Depending on the seventy of the 

316(b) regulations, the upgrades to the intake structures may be sufficient or a closed cycle 

cooling tower may be required. Based on the proposed rule, it is expected that a cooling tower 

would not be required, and therefore costs have not been included. Iiicluded in the 3 16(b) costs 
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is a new intake structure with 20 fine mesh screens with fish returns across the inlet from Little 

River. These would be required for Plant Branch Units 1 & 2 or Units 3 & 4, regardless of the 

operation of the other two units and have been included in the analysis. 
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$20 coz 

REDACTED 

REDACTED 

REDACTED 

2015 Compliance Results 

Customer Costs for Replacement CC Proxy Relative to the Cost of Continued Operation 

NPV (201 1-2040) in Millions of Dollars 

$30 C02 

REDACTED 

REDACTED 

REDACTED 

e In-Service Dates of Environmental Controls included on the coal units: 

2015 Scrubber - 2015 SCR - 2015 Baghouse - 2016-201 7 CCR - 2018 Scrubber Wastewater 
Treatment - 201 8 Intake Structures 

For the purposes of this analysis, the scrubber, SCR and baghouse were online at the 
beginning of 2015. Note that this 2015 compliance is prior to the new Multipollutant 
Rule dates of late 20 15 for Branch 3 & 4. 

Fuel/COz 

High 

Moderate 

Low 

$0 c02 $10 c02 

REDACTED REDACTED 

REDACTED REDACTED 

REDACTED REDACTED 

2016 Cottipliarice Results 

Customer Costs for Replacement CC Proxy Relative to the Cost of Continued Operation 

NPV (20 1 1-2040) in Millions of Dollars 

0 In-Service Dates of Environmental Controls included on the coal units: 

201 6 Scrubber -’ 201 6 SCR - 201 6 Raghouse - 201 6-201 7 CCR - 201 8 Scrubber Wastewater 
Treatment - 201 8 Intake Structures 
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Fuel/COZ 

For the purposes of this analysis, Plant Branch Units 3 & 4 were assumed to be 
unavailable in 201 5 due to required controls not being installed in time to meet 
anticipated compliance requirements. 

$0 c02 

Table 5.2-b 

High REDACTED 

Moderate 1 REDACTED 

Low REDACTED 

$10 coz 

REDACTED 

REDACTED 

W,DACTED 

$20 c02 

REDACTED 

REDACTED 

REDACTED 

$30 co2 

REDACTED 

REDACTED 

REDACTED 

For both analyses, the assumed costs include compliance with the Georgia Multipollutant 

Rule (scrubber and SCR), and anticipated controls under the Utility MACT rule (baghouse), 

compliance with EPA’s CCR Rule, new effluent guidelines (wastewater treatment), and 3 16(b) 

rule (intake structure). Note that a cooling tower was not included in the Plant Branch Units 3 & 

4 analysis. Tlie cost for this control is included in Appendix C. Depending on the severity of the 

316(b) regulations, the upgrades to the intake structures may be sufficient or a closed cycle 

cooling tower may be required. At this time, it is expected that a cooling tower will not be 

required, and, therefore, costs have not been included. Included in the 316(b) costs is a new 

intake structure with 20 fine mesh screens with fish returns across the inlet froin Little River. 
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These would be required for Plant Branch KJiiits 1 & 2 or Units 3 & 4, regardless of the operation 

of the other two units and have been included in the analysis. 
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$10 c02 

5.5.3 Plant Yates Units 6 & 7 

2015 Contpliaizce Results 

Customer Costs for Replacement CC Proxy Relative to the Cost of Continued Operation 

NPV (20 1 1-2040) in Millions of Dollars 

In-Service Dates of Environmental Controls included on the coal units: 

2015 Dry Scrubber - 2015 SCR - 2015-201 7 CCR - 201 7 316(b) Compliance 

$20 coz 

Table 5.3 

REDACTED 

FuelKO2 

REDACTED High 

REDACTED Moderate REDACTED 

Low 

$0 c02 

REDACTED 

REDACTED 

REDACTED REDACTED REDACTED 

~ 

$30 C02 

REDACTED 

REDACTED 

REDACTED 

Preliminary engineering studies for a dry scrubber on Plant Yates Units 6 & 7 are 

underway. Based on the proposed rules, it is projected that these controls could be installed in 

time to meet coinpliance requirements and would meet current and proposed emissions reinoval 

rate requirements. Based on the proposed 3 16(b) rule, the 3 16(b) compliance costs for Units 6 & 

7 include fine mesh screens with a fish return system. Plant Yates already has a closed loop 
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cooling tower. The analysis takes into account cost of compliance with EPA’s anticipated CCR 

rule. Finally, given the apsumption of dry scrubber technology, wastewater treatment controls to 

coinply with expected effluent guidance revisions have not been included. 
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5.5.4 Plant Uates Unit P 
2015 Compliaizce Results 

Customer Costs for Replacement CC Proxy Relative to the Cost of Continued Operation 

NPV (201 1-2040) in Millions of Dollars 

REDACTED 
Moderate 

0 In-Service Dates of Enviroimental Controls included on the coal unit: 

REDACTED 

201.5 SNCR - 2015 Baghouse - 2016-201 7 CCR - 201 9 Scrubber Wastewater Treatment 

0 For the purposes of this analysis, the a SNCR was assumed to be online in 20 IS to meet 
potential NAAQS compliance requirements, and a baghouse was online in 20 15 in order 
to meet Utility MACT compliance requirements. 

Table 5.4-a 

Fuel/COz $0 c02 $10 CO2 

2 1 REDACTED 1 REDACTED 
High 

I, 

Low 
REDACTE 

$20 CO2 

REDACTED 

REDACTED 

REDACTE 

$30 CO2 

REDACTED 

REDACTED 

DACTED 

2016 Conipliaizce Results 

Customer Costs for Replacement CC Proxy Relative to the Cost of Continued Operation 

NPV (201 1-2040) in Millions of Dollars 

0 In-Service Dates of Environmental Controls included on the coal unit: 

201 7 SNCR - 201 6 Baghouse - 201 6-201 7 CCR - 201 9 Scrubber Waste Water Treatment 
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For the purposes of this analysis, Plant Yates Unit 1 was assumed to be unavailable in 

20 1 5 because required controls could not be installed in time to meet anticipated 

compliance requirements. 

REDACTED 

Table 5.4-b 

FuelKO2 

REDACTED REDACTED High 

REDACTED Moderate REDACTED REDACTED 

L,ow RE,DACTED 

$0 C02 

REDACTED REDACTED 

REDACTED 

REDACTED 

REDACTED 

$10 c02 $20 c02 $30 COZ I , 
In both analyses, Plant Yates Unit 1 benefits from an economics perspective because of 

the fact that it already has a wet scrubber in place. Unlike Units 6 & 7, the smaller Plant Yates 

units are not required to install SCRs under the revised Multipollutant Rule. Therefore, the SCR 

cost was not included in this analysis. For purposes of this analysis, cost for Selective Non- 

Catalytic Reduction (“SNCR”) was assumed to address NOx emissions to account for potential 

future NAAQS changes. 

Based on the proposed rule, there is no additional 3 16(b) compliance costs assumed for 

Plant Yates Unit 1. The analysis takes into account cost of compliance with EPA’s anticipated 

CCR rule and new effluent guidelines (scrubber wastewater treatment). 
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5.5.5 Plant Yates Units 2-5 

2015 Conipliaizce Results 

Custoiner Costs for Replacement CC Proxy Relative to the Cost of Continued Operation 

NPV (20 1 1-2040) in Millions of Dollars 

$0 c02 

e In-Service Dates of Environmental Controls included on the coal units: 

201.5 Scrubber - 2015 SCR - 2015 Baghouse - 2016-201 7 CCR - 201 9 Scrubber Wastewater 
Treatment 

$10 coz $20 c02 $30 CO2 

Table 5.5-a 

REDACTED 

REDACTED 

REDACTED 

Fuel/COZ 

REDACTED REDACTED REDACTED 

REDACTED REDACTED REDACTED 

RFDACTED REDACTED REDACTED 

High 

Moderate 

Low 

2018 Conivliance Results 

Custoiner Costs for Replacement CC Proxy Relative to the Cost of Continued Operation 

NPV (201 1-2040) in Millions of Dollars 

e In-Service Dates of Environmental Controls included on the coal units: 

201 7 Scrubber - 201 7 SCR - 201 8 Baghouse - 201 6-201 7 CCR - 201 9 Scrubber 
Wastewater Treatment 

0 For the purposes of this analysis, Plant Yates Units 2-5 were assumed to be unavailable in 
2015-201 7 because required controls could not be installed in time to meet anticipated 
coinpliance requirements for Utility MACT. 
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$0 C02 

REDACTED 

REDACTED 

REDACTED 

Table 5.5-b 

$10 C02 $20 CO:! 

REDACTED REDACTED 

REDACTED REDACTED 

REDACTED Rl3DACTED 

FuelKO2 $30 C02 

REDACTED 

REDACTED 

REDACTED 

For both analyses, the assumed costs include scrubber, SCRs and baghouses to coinply 

with Utility MACT and potential future NAAQS changes and costs for compliance with EPA’s 

CCR rule and new effluent guidelines. Based on the proposed rule, there are no additional 

3 16(b) coinpliance costs assumed for Plant Yates Units 2-5. 
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REDACTED 

5.5.6 Plant Hammond Units 1-3 
2015 Coiitpliaizce Results 

Customer Costs for Replacement CC Proxy Relative to the Cost of Coiitiriued Operation 

NPV (201 1-2040) in Millions of Dollars 

REDACTED REDACTED REDACTED 

0 In-Service Dates of Environmental Controls included on the coal units: 

REDACTED 
Moderate 

2015 SNCR - 2015 Bughouse - 2018 Cooling Tower - 2015-201 7 CCR - 2020 Scrubber 
Wastewater Treatment 

REDACTED REDACTED REDACTED 

I 

0 For the purposes of this analysis, a SNCR was assumed to be online in 201 5 to meet 
potential NAAQS compliance requirements and a baghouse was online in 201 5 in order 
to meet TJtility MACT compliance requirements. 

Table 5.6-a 

REDACTED W,DACTED REDACTED REDACTED 

High 

Low 

2016 Coiitpliaizce Results 

Customer Costs for Replacement CC Proxy Relative to the Cost of Continued Operation 

NPV (20 1 1-2040) in Millions of Dollars 

o In-Service Dates of Environmental Controls included on the coal units: 
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$20 CO;! 

REDACTED 

REDACTED 

REDACTED 

201 7 SNCR - 201 6 Bughouse - 201 8 Cooling Tower - 201 5-201 7 CCR - 2020 Scrubber 

Wastewater Treatment 

$30 c02 

REDACTED 

REDACTED 

FWDACTED 

For the purposes of this analysis, Plant Haininond ‘CJnits 1-3 were assumed to be available 

beginning in 20 1 5 .  

Table 5.6-b 

Moderate 

L,ow 

FuelKO2 

REDACTED REDACTED 

REDACTED REDACTED 

$0 c02 $10 c02 

High 

I 

In both analyses, H m n o n d  Units 1-3 benefit froin an economics perspective because of 

the fact that they already have a scrubber in place. Unlike Plant Haimnond Unit 4, Units 1-3 are 

not required to install SCR systems under the Multipollutant Rule. Therefore, the cost for an 

SCR was not considered in this analysis. For purposes of this analysis, cost for an SNCR system 

was assumed to address NOx emissions to account for potential future NAAQS changes. 

Plant Haininond Units 1-3 would share a bagliouse and a cooling tower with Unit 4, 

which benefits the economics of Units 1-3, and there are no additional 316(b) coinpliance costs 

above the closed cycle cooling tower that are expected to be required at Units 1-3. Costs were 

included for wastewater treatment for coinpliance with expected effluent guidelines. 
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FueVCOz 

raft Units 1-4 
Customer Costs for Replacement CT Proxy Relative to the Cost of Continued Operation 

NPV (20 1 1-2040) in Millions of Dollars 

$0 coz 

In-Service Dates of Environmental Controls included on the coal units: 

$10 COZ 

REDACTED 

201 5 Fuel Switch Costs - 2020 3 1 @) Compliance Costs 

$20 COZ 

REDACTED 

Table 5.7 

REDACTED 

RIEDACTED 

REDACTED 

REDACTED 

High 

Low 

REDACTED 

REDACTED 

Moderate REDACTED 

$30 COz 

REDACTED 

REDACTED 

RIEDACTED 

Results shown for Plant Kraft include operation on natural gas with incremental capital 

costs necessary to facilitate #2 oil backup capability at all four units as well as 316(b) 

compliance costs. Natural gas operations are based on REDACTED REDACTED REDACTED 

REDACTED REDACTED REDACTED REDACTED REDACTED REDACTED. The 

316(b) compliance costs for Kraft include fine mesh screens with a fish return system. 

Additional 3 16(b) compliance in tlie form of a closed loop cooling tower may be required but is 

not included in this analysis. As stated in Section 2.4.2, additional costs may be incurred to 

coinply with Utility MACT related to backup fuel. These costs are included in Appendix C. As 
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these units are not subject to the Multipollutant Rule requirements, no costs for SCRs and 

scrubbers were included. Also, because the units are assumed to operate on natural gas, neither 

cost for baghouses for compliance with Utility MACT nor any costs related to the CCR Rule 

were included. Assuming gas operations, no costs associated with wastewater treatment for 

compliance with effluent guidelines revisions were assumed. 
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REDACTED 

REDACTED 

5.5.8 Plant Mc 
Customer Costs for Replacement CT Proxy Relative to the Cost of Continued Operation 

NPV (201 1-2040) in Millions of Dollars 

In-Service Dates of Environmental Controls included on the coal unit: 

2015 Fuel Switch Costs - 2020 31 6(b) Coinpliance Costs 

REDACTED REDACTED 

RIEDACTED REDACTED 

Table 5.8 

FuelKO2 

High 

Moderate 

$0 e02 

REDACTED 

REDACTED 

REDACTED 

$10 cot $20 e02 $30 COz 

REDACTED I RFDACTED I IUZDACTED 

Results shown for Plant McIntosh include operation on natural gas with incremental 

capital costs necessary to facilitate #2 oil backup capability as well as 316(b) compliance costs. 

Natural gas operations are based on REDACTED REDACTED REDACTED REDACTED 

REDACTED RFDACTED REDACTED. The 3 16(b) compliance costs for McIntosh include 

fine mesh screens with a fish return system. As stated in Section 2.4.2, additional Utility MACT 

compliance costs may be required as well related to backup fuel. These costs are included in 

Appendix C. As this unit is not subject to the Multipollutant Rule requirements, no costs for 

SCR and scrubber were included. Also, because the unit is assumed to operate on natural gas, 
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neither costs for bagliouse for compliance with Utility MACT nor any costs related to the CCR 

Rule were included. Assuming gas operations, no costs associated with wastewater treatment for 

compliance with effluent guidelines revisions were assumed. 
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FueVCOz $0 COZ $10 COZ $20 COZ 

High REDACTED REDACTED REDACTED 

.~ ~ 

Moderate REDACTED REDACTED REDACTED 

Low RFDACTED REDACTED REDACTED 

lant McManus Units 
Customer Costs for Replacement CT Proxy Relative to the Cost of Continued Operation 

NPV (201 1-2040) in Millions of Dollars 

$30 COz 

REDACTED 

REDACTED 

REDACTED 

e In-Service Dates of Eiivironrneiital Controls included on the units: 

201 5 Fuel Switch Costs - 2020 31 6(b) Compliance Costs 

Results shown for Plant McManus include capital costs to facilitate the use of #2 oil 

instead of #6 oil as well as 316(b) compliance costs. The 316(b) compliance costs for Plant 

McManus include fine mesh screens with a fish return system. Additional 3 16(b) coinpliance in 

the fonn of a closed loop cooling tower may be required, and additional costs may be required to 

comply with Utility MACT compliance costs but such costs are not included in the analysis. 

These costs are included in Appendix C. As this unit is not subject to the Multipollutant Rule 

requirements, no costs for SCR and scrubber were included. Also, because the unit is assumed 

to operate on #2 oil, costs related to the CCR Rule were not included. No costs associated with 

wastewater treatment for coinpliance with effluent guidelines revisions were assumed. 
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FueYCOz 

Moderate 

5.5.10 Plant Mitchell Unit 4C 
Customer Costs for Generic Replacement Cost Relative to the Cost of Continued Operation 

NPV (201 1-2040) in Millions of Dollars 

$0 COZ 

REDACTED 

In-Service Dates of Enviroimental Controls included on the unit: 

None needed as this is an oil-$red CT unit. 

Table 5.10 

For the Plant Mitchell Unit 4C analysis, a comparison of Unit 4C Continue to Operate Capital 

and O&M costs were compared to the replacement capacity costs over the next 20 years (201 1- 

2030). This analysis showed that the CT had a value of approximately $REDACTED in a $0 

Moderate scenario. 
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6. Needs Assessment 

6.1 Ilpdated Needs Assessment 
Based on recoimnendatioiis within the TJnit Retirement Study, the Coinpany has 

identified a 2015 capacity need of approxiinately 1,200 MW in its Needs Assessinent. The 

Coinpany recoinmends that this need be inet through a coinbinatiori of supply and demand-side 

strategies, including the certification of new capacity available through the 20 15 RFP. 

The Needs Assessinent for Georgia Power has been updated to reflect a new load forecast 

and the status of generation resources as discussed in the Supply Side Plan for 2015 (Section 2.3) 

and the 2015 Capacity Needs (Section 2.4). Tables 6.1, 6.2 and 6.3 provide further details 

regarding Georgia Power’s capacity required to meet the Company’s planning target reserve 

margin. 

Table 6.1 reflects the capacity needs based on the 201 0 IRP with updated loads, change 

in the status of Plant Mitchell Unit 3, aiid the inclusion of the Coininission approved wholesale- 

to-retail capacity for Scherer 3 and Blocks 1-6. Table 6.2 reflects the capacity need based on the 

assuinptions detailed in Table 6.1 adjusted for the reductions of capacity as described in the 

Supply Side Plan for 2015. Table 6.3 reflects the needs based on the assuinptioiis in Table 6.2 

adjusted for the addition of resources as described in the 201 5 Capacity Needs. 
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Table 6.1 - Georgia Power Update to the 2010 IRP 

Year 

2012 
2013 
2014 
2015 
2016 
2017 
201 8 
2019 
2020 
202 1 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
2030 
203 1 

Notes 

Peak 
Demand 
(MW) 

(A) 
REDACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 
RED ACTED 
REDACTED 
REDACTED 
REDACTED 
RED ACTED 
RED ACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 

REDACTED 

Owned Purchased 
Gene rating Gene rating D is patchable 
Capacity Capacity DSOs 
OMW) (MW) (MW) 
(B) (C) @) 

REDACTED REDACTED REDACTED 
REDACTED REDACTED REDACTED 
REDACTED REDACTED REDACTED 
REDACTED REDACTED REDACTED 
REDACTED REDACTED REDACTED 
REDACTED REDACTED REDACTED 
REDACTED REDACTED REDACTED 
REDACTED REDACTED REDACTED 
REDACTED REDACTED REDACTED 
REDACTED REDACTED REDACTED 
REDACTED REDACTED REDACTED 
REDACTED REDACTED REDACTED 
REDACTED REDACTJXD REDACTED 
REDACTED REDACTED REDACTED 
REDACTED REDACTED REDACTED 
REDACTED REDACTED REDACTED 
REDACTED REDACTED REDACTED 
REDACTED REDACTED REDACTED 
REDACTED REDACTED REDACTED 
REDACTED REDACTED REDACTED 

Total 
Capacity 

(MW) 

RED ACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 
RED ACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 
RED ACTED 
REDACTED 
REDACTED 
RED ACTED 
REDACTED 

Capacity 
Required to 
Meet GPC 

Target (MW) 

REDACTED 
REDACTED 
REDACTED 
RED ACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 
RED ACTED 
REDACTED 
REDACTED 
RED ACTED 
REDACTED 
REDACTED 
RED ACTED 
REDACTED 
REDACTED 
RED ACTED 
REDACTED 

GPC 
Reserve 
Margin 
(YO) 
(E) 

REDACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 
RED ACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 

REDACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED - 
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Table 6.2 - Georgia Power 2011 IRP reflecting Supply Side Plan for 2015 

Year 

2012 
2013 
2014 
2015 
2016 
2017 
201 8 
2019 
2020 
202 1 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
20.30 
203 1 

totes 
-- 

Owned Purchased 
Peak Generating Generating Dispatchable 

Demand Capacity Capacity DSOs 
(MW) (MW) (MW) (MW) 

(A) (B) (C) @) 
REDACTED REDACTED REDACTED REDACTED 
REDACTED REDACTED REDACTED REDACTED 
REDACTED REDACTED REDACTED REDACTED 
REDACTED REDACTED REDACTED REDACTED 
REDACTED REDACTED REDACTED REDACTED 
REDACTED REDACTED REDACTED REDACTED 
REDACTED REDACTED REDACTED REDACTED 
REDACTED REDACTED REDACTED REDACTED 
REDACTED REDACTED REDACTED REDACTED 
REDACTED REDACTED REDACTED REDACTED 
REDACTED REDACTED REDACTED REDACTED 
REDACTED REDACTED REDACTED REDACTED 
REDACTED REDACTED REDACTED REDACTED 
REDACTED REDACTED REDACTED REDACTED 
REDACTED REDACTED REDACTED REDACTED 
REDACTED REDACTED REDACTED REDACTED 
REDACTED REDACTED REDACTED REDACTED 
REDACTED REDACTED REDACTED REDACTED 
REDACTED REDACTED REDACTED REDACTED 
REDACTED REDACTED REDACTED REDACTED 

REDACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 

Total 
Capacity 

(MW) 

REDACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 
RED ACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 
RED ACTED 
RED ACTED 
REDACTED 
REDACTED 

Capacity 
Required io 
Meet GPC 

Target (MW) 

REDACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 
RED ACTED 
REDACTED 
REDACTED 

GPC 
Reserve 
Margin 

("/.I 
(E) 

REDACTED 
REDACTED 
REDACTED 
RED ACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 
RED ACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 
RED ACTED 
REDACTED 
REDACTED 
RED ACTED 
REDACTED 
REDACTED 
REDACTED 
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Year 

2012 
2013 
2014 
2015 
2016 
2017 
201 8 
2019 
2020 
202 1 
2022 
2023 
2024 
202s 
2026 
2027 
2028 
2029 
2030 
203 1 

rlotes 

Table 6.3 - Georgia Power 2011 IRP Update 

Owned Purchased 
Peak Gene rating Gene rating D is patchable 

Demand Capacity Capacity DSOs 
(MW) (MW) (MW) ( M Y  

(A) (B) (C) @) 
REDACTED REDACTED REDACTED REDACTED 
REDACTED REDACTED REDACTED REDACTED 
REDACTED REDACTED REDACTED REDACTED 
REDACTED REDACTED REDACTED REDACTED 
REDACTED REDACTED REDACTED REDACTED 
REDACTED REDACTED REDACTED REDACTED 
REDACTED REDACTED REDACTED REDACTED 
REDACTED REDACTED REDACTED REDACTED 
REDACTED REDACTED REDACTED REDACTED 
REDACTED REDACTED REDACTED REDACTED 
REDACTED REDACTED REDACTED REDACTED 
REDACTED REDACTED REDACTED REDACTED 
REDACTED REDACTED REDACTED REDACTED 
REDACTED REDACTED REDACTED REDACTED 
REDACTED REDACTED REDACTED REDACTED 
REDACTED REDACTED REDACTED REDACTED 
REDACTED REDACTED REDACTED REDACTED 
REDACTED REDACTED REDACTED REDACTED 
REDACTED REDACTED REDACTED REDACTED 
REDACTED REDACTED REDACTED REDACTED 

Total 
Capacity 

(MW) 

REDACTED 
REDACTED 
REDACTED 
REDACTED 
RED ACTED 
REDACTED 
REDACTED 
RED ACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 
RED ACTED 
REDACTED 
REDACTED 
RED ACTED 
REDACTED 
REDACTED 

Capacity 
Required to 
Meet GPC 

Target (MW) 

REDACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 
RED ACTED 
REDACTED 
REDACTED 
RED ACTED 
REDACTED 
RED ACTED 
REDACTED 
REDACTED 
RED ACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 

GPC 
Reserve 
Margin 

( Y o )  
(E) 

RED ACTED 
REDACTED 
RED ACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 
RED ACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 

REDACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 
REDACTED 
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7. ecertification of Plant Branch Units 1 & 2 and Plant Mitchell Unit 4C 

7.1 Introduction 

Pursuant to O.C.G.A. 5 46-3A-6, the Company requests decertification of Plant Branch 

Units 1 & 2 and Plant Mitchell Unit 4C. The 201 1 TJnit Retirement Study, located in Section 5 

of this filing, details the methodology, major assumptions and key results for the economic 

screening analysis conducted for Plant Branch TJnits 1 & 2 and Plant Mitchell Unit 4C. The 

decisions to retire these units considered a number of different factors, including the uncertainty 

related to pending and anticipated environmental regulations, fleet operational flexibility, 

reliability considerations, fuel diversity, fuel price volatility, impacts to the cormnunity, 

employment and the age of the units. 

7.2 Plant Branch Units 1 & 2 

Plant Branch Units 1 & 2 are both coal-fired boilers that began coimnercial operation in 

1965 and 1967 respectively. The Georgia Multipollutant Rule requires the installation of SCRs 

and scrubbers on all four units at Plant Branch by the compliance deadlines currently specified in 

the Rule (December 3 1, 201 3 for Unit 1 and October 1,20 13 for Unit 2). 

Based on the Multipollutant Rule requirements, the Company has determined that 

continued operation of Plant Branch Units 1 & 2 with the required environmental controls would 

not be economically beneficial to customers across a broad range of economic scenarios. When 

coupled with the environmental controls that are expected to be required under additional 

anticipated federal and state environmental rules (including those associated with coal- 

combustion byproducts, wastewater treatment and cooling), the projected costs associated with 

continued operation and installation of likely controls at these two units would further reduce the 

potential for customer benefits. The econoinic analysis shows a significant negative NPV across 

a wide range of the fuel and carbon scenarios coriteinplated with a significant positive NPV in 

only thee  of the twelve scenarios. A sumnary of the results of this analysis are shown below in 

Table 7.1 (replicated froin Table 5.1 in Section 5.5.1 (Unit Retirement Study)), and information 

related to the in-service costs for environmental controls is contained within Appendix C Table 

c.1. 
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Table 7.1 

2015 Contpliaizce Results 

Customer Costs for Replacement CC Proxy Relative to the Cost of Continued Operation 

NPV (201 1-2040) in Millions of Dollars 

REDACTED 

REDACTED 

REDACTED 

0 In-Service Dates of Environmental Controls included on the coal units: 

REDACTED 

REDACTED 

REDACTED 

2015 Scrubber - 2015 SCR - 201.5 Raghouse - 201 7 CCR - 2018 Scrubber Wastewater 
Treatment - 201 8 Intake Structures 

REDACTED 

REDACTED 

0 For the purposes of this analysis, the scrubber, SCR and baghouse were online at the 
beginning of 2015. Note that this 2015 compliance is in accordance with the original 
Multipollutaiit Rule dates of December 3 1 , 2014 for Branch 1 & 2. 

REDACTED 

REDACTED 

FuelKO2 

High 

Moderate 

L,ow 

Therefore, 

$0 c02 I $ l o c o 2  $20 coz $30 COz 

REDACTED REDACTED 
~ 

the Company requests the Coinmission approve the decertification and 

retirement of Plant Branch Units 1 & 2. The Company proposes that the timing of the 

retirements coincide with the applicable Multipollutant Rule compliance deadlines for Plant 

Branch Units 1 & 2: currently December 3 1,20 13 and October 1 , 201 3 respectively. 
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FuelKO2 

Moderate 

lant Mitchell Unit 4C 

$0 cot 

REDACTED 

Plant Mitchell Unit 4C is a Pratt & Whitney oil-fired CT rated at a capacity of 33 MW, 

and was installed in 1971 along with Units 4A and 4B. In December 2009, Unit 4C experienced 

a generator stator failure, and a decision was made at that time to delay repairing the unit. 

While an economic evaluation of the costs for procuring replacement parts and filly 

repairing Plant Mitchell Unit 4C show a positive NPV for customers when taking into account 

reliability considerations, the age of the unit, the long lead times needed to secure the necessary 

replacement parts and labor, and the fact the unit may become subject to more stringent 

environmental requirements that could require additional capital investment prior to resuming 

operation, the Company is seeking approval to retire the unit. The economic evaluation 

associated with the repair and continued operation of Plant Mitchell TJnit 4C is summarized 

below (replicated fi-om Table 5.10 in Section 5.5.10 (Unit Retirement Study)). 

Table 7.2 

Plant Mitchell Unit 4C 
Customer Costs for Generic Replacement Cost Relative to the Cost of Continued Operation 

NPV (201 1-2040) in Millions of Dollars 

0 In-Service Dates of Environmental Controls included on the unit: 

Therefore, Georgia Power proposes that Plant Mitchell Unit 4C be decertified and retired, 

effective as of the date of the Commission’s final order in this proceeding. 
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egulatory Accounting 

On December 21, 2010, the Commission issued its order in the company’s 2010 base 

rate case in Docket No. 31958 adopting the Stipulation Agreement between the Coinpany and 

other parties in the proceeding. The Stipulation Agreement recognized the uncertainty 

surrounding environmental assumptions, and addressed the potential for changes as follows: 

In the event that the Coininission approves changes to the Company’s 
environmental O&M or capital budgets, resulting froin new or modified 
regulations or legislation that require expenditures not currently in the Company’s 
budget as reflected in the Company’s Minimum Filing Requirements Appendix 
Supplemental Item S-49 supporting the ECCR Levelized rate reflected in 
paragraph 1 above (including but not limited to retirement of units whose 
continued operations are deemed by the Commission to be no longer cost 
effective in light of any such regulations or legislation) in connection with an 
update to the Company’s integrated resource plan, the costs associated with such 
Coinmission approved changes (including any impairment losses and any 
unusable materials and supplies inventories at such units) will be deferred as a 
regulatory asset to be recovered over a period deemed appropriate by the 
Cornmission at that time. 

In Re: Georgia Power Company’s 2010 Rate Case, Docket No. 31958, 
Stipulation Para. 7. 

Since March 201 1, the retail portion of Plant Branch TJnits 1 & 2 as well as Plant 

Mitchell Unit 4C have continued to be depreciated according to the depreciation rates approved 

in Docket No. 31958. When the actual retirement dates are reached, the Coinpany proposes to 

reclassify the remaining retail net book value of the units to a regulatory asset accouiit, which 

would be amortized over a period equal to the respective unit’s remaining useful life approved 

by the Commission in Docket No. 3 1958. 

The Coinpany began preliminary work on enviromental controls at Plant Branch in 2009 

after receiving Coimnission approval in Docket No. 27800. In January 2010, the Company 

decided to delay the ongoing physical construction of Plant Branch Units 1 and 2 controls until 

the proposals surrounding environmental regulations became more certain. The Company 

notified the Coinmission and received Coinmission approval for the delay in Docket No. 3 108 1. 

As of the Company’s March 14, 201 I decision to retire these units, there was a CWIP balance of 

$REDACTED directly attributable to Plant Branch TJiiits 1 and 2 for environmental controls that 
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will now no longer be completed (tlie Company ceased capitalizing Allowance for Funds Used 

During Construction (“AFUDC”) on the CWIP balance at that time). There is no CWIP related 

to Plant Mitchell Unit 4C. The Company has transferred the CWIP balance to a regulatory asset 

account and proposes to amortize the $RIEDACTED balance ratably over three years beginning 

January 2014. 

Because of the decision to retire the above units, tlie Company also performed a preliminary 

review of current M&S inventory to determine what items may be sold or used at another 

generating plant, and what items may be unusable after the units retire. Based on the preliminary 

review, unusable M&S inventory directly attributable to Branch Units 1 and 2 is not expected to 

exceed $REDACTED at the retirement date of the units. The Company does not expect there 

will be any unusable M&S inventory related to Plant Mitchell Unit 4C. The Company intends to 

transfer any remaining, unusable M&S inventory remaining at the unit retirement dates to a 

regulatory asset account and proposes to amortize the balance ratably over three years beginning 

January 20 14. 

In conclusion, tlie Company requests that the Commission: 

(1) Approve the decertification of Plant Branch Unit 1 effective December 3 1 , 201 3, 
Plant Branch Unit 2 effective October 1, 2013, and Plant Mitchell Unit 4C 
effective as of the date of the final Order in this proceeding; 

(2) Approve the reclassification of remaining net book values of Plant Branch Units 1 
& 2 and Plant Mitchell Unit 4C as of their respective retirement dates to 
regulatory asset accounts and the amortization of such regulatory asset accounts 
ratably over a period equal to the respective unit’s remaining useful life approved 
in Docket No. 31958; 

(3) Approve the amortization of approximately REDACTED of Plant Branch Units 1 
& 2 environmental CWIP (which has been reclassified as a regulatory asset in 
accordance with the Commission’s Order in Docket No. 31958) ratably over a 
three year period beginning January 20 14; and 

(4) Approve the amortization of any remaining, unusable M&S inventory balance 
remaining at the unit retirement dates which will be reclassified to a regulatory 
asset as identified in accordance with the Commission’s Order in Docket No. 
3 1958 ratably over a three year period beginning January 2014. 
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8. Certification of Replacement Capacitv 

8.1 Introduction 
Pursuant to O.C.G.A. 6 46-3A-4, Georgia Power seeks to CertifL four purchase power 

agreements that will be utilized to support an economical and reliable supply of electric power 

and energy for the Company’s retail customers. Specifically, the Company seeks to certify: 

(1) A twelve-year, seven month PPA with J. P. Morgan Ventures Energy Corporation 
through its subsidiary, BE Alabama (“BE Alabama”) (the “BE Alabama PPA”) 
that will provide a total of approximately 564 MW of capacity and associated 
energy beginning June 1, 201 5, from a dual-fuel General Electric model 7FA 3x1  
Combined Cycle, with output purchased by BE Alabama from the Tenaska 
Lindsay Hill facility located in Autauga County, Alabama. The BE Alabama PPA 
will terminate on December 3 1,2027. 

(2) A fifteen year PPA with Southern Power Company that will provide a total of 
approximately 625 MW of capacity and associated energy beginning June 1, 
2015, from one General Electric model 7FA 2x1  CC located in Autauga County, 
Alabama. Due to prior coinmitrnents at Plant Harris for 2015, a similar 625 MW 
interim resource from Plant Franklin will be substituted froin June 1, 201 5 until 
December 3 1,201 5. The Harris PPA will terminate on May 3 1,2030. 

(3) A fifteen year, five month PPA with Southern Power that will provide a total of 
approximately 298 MW of capacity and associated energy beginning January 1, 
2015 from two dual-fuel General Electric model FA CTs located in Upson 
County, Georgia. The West Georgia PPA will tenninate on May 3 1,2030. 

(4) A fifteen year, five month PPA with Southern Power that will provide a total of 
approximately 75 MW of capacity and associated energy beginning January 1, 
2015 from one dual-fuel General Electric model EA CT located in Jackson 
County, Georgia. The Dahlberg PPA will terminate on May 3 1,2030. 

8.2 Issuance of the 2015 Request for Proposals 

In accordance with the Commission’s Rule governing RFPs, the Company drafted the 

2015 RFP documents with input from the bidders, the Commission’s Staff and the IE over a 

period of several months. Four versions of the draft RFP documents were prepared by the 

Company and posted on the IE web site (the first three versions were issued in connection with 
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the initial RFP that was intended to solicit resources for 2013-2014): the initial draft on July 15, 

2008; the second draft on September 25, 2008; the third draft on October 23, 2008; and the 

fourth draft on February 19,201 0. On April 20,20 10, the final RFP documents were issued. On 

April 28, 2010, the Commission issued its order approving the RFP documents but delayed a 

decision on the treatment of due diligence fees for APSA bids. On May 25, 2010, the 

Commission issued its order addressing the APSA due diligence fees. On May 18, 2010, the 

Company filed amended final documents for the 2015 RFP to reflect the Commission’s final 

determination on that issue. 

Interested parties were invited to review the drafts by registering to use the Commission’s 

IE web site and, through thee  different methods, to comment upon or ask questions regarding 

the draft RFP documents. The parties could post questions or comments to suggest changes to 

the draft RFP documents on the web site and the parties could attend the bidders’ conferences, 

which were held on August 13, 2008 and February 24, 2010. The Company responded to 

approximately 56 questions and reviewed over 50 comments submitted by interested parties. On 

April 9,2010 the IE issued its first report on the 2015 RFP process. 

On June 22, 2010, the Company received offers for over 10,000 MW of generating 

capacity through 47 proposals from nine different companies. All of the proposals came from 

companies that proposed operating plants primarily fueled by natural gas to generate electricity. 

The Company also proposed self build projects to be considered in the RFP. 

8.3 Bid Evaluation 

In accordance with the RFP documents, an evaluation method was established to evaluate 

the bids that included a Responsiveness Screen, an Initial Price Screen, a Detailed Evaluation, 

and a Portfolio Analysis. 

The Responsiveness Screen was a quick assessment, checking the bids for compliance 

with the basic bid requirements defined in the RFP. This occurred at bid opening and was 

conducted by the IE in conjunction with the Company. 

The Initial Price Screen was a ranking of the bids based on their impact on total 

generation cost. The evaluation considered capacity payments, fixed O&M payments, as well as 
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variable costs and fixed fuel transportation charges. The STRATEGISTTM model was used to 

quantify the energy benefits of a particular offer when dispatched with Southern Company 

generating resources. Individual proposals were ranked on this generation-only basis. All PPA 

bids considered were priced on a five, ten or fifteen year basis, respective to the term submitted 

in each bidder’s proposal. APSA bids were assumed to operate for the expected remaining life 

of the specific asset proposed. The Company’s self build proposals reflected an expected forty 

year service life. The Company evaluated all proposals over the expected forty year service life 

of the self-build proposal by assuming that each PPA or APSA would defer the self build by the 

number of years of each PPA’s respective term or each APSA’s remaining life. The filler values 

used in the years after the end of a PPA or APSA represented the deferred cost of the self-build 

proposal. 

In the Detailed Evaluation, priority was given to the best proposals. The Detailed 

Evaluation was a total cost ranking of all proposals, which iricluded updated information 

provided by the bidders through the IE. It also included a transmission evaluation. The Detailed 

Evaluation examined the total cost impact of the bid as compared to an established reference 

case. A relative ranking table was created that ranked each proposal based on best total cost. As 

part of this process, proposals were analyzed using a consistent methodology that was developed 

prior to the receipt of bids. 

The Detailed Evaluation results were used to develop a competitive tier of 5 proposals. 

Following this selection and notificatioii of status to all parties per the RFP rules, the Company 

together with the IE and Commission Staff, met with all competitive tier bidders individually to 

discuss their bids and to clarify or acquire any additional information necessary that could affect 

the Detailed Evaluation. 

8.4 Portfolio Analysis 

To identify the best portfolio of supply-side options for satisfying the Company’s needs, 

a portfolio analysis is necessary if: (1) more than one proposal is necessary to satisfy the need; 

and (2) there is a moderate to significant level of transinission interaction between proposals. 

The proposals selected for the short list were based upon the best total cost of the individual 

proposals. Tlie best cost portfolio was selected as the winning portfolio and included proposals 

70 



PUBLJC DISCLOSURE 

that closely matched the MW need. The remaining proposals froin the short list were held as the 

reserve portfolio. The winning and reserve portfolio was shared with the IE and the Coinmission 

Staff. Both tlie IE and the Comiissiori Staff concurred with the Company’s selections. 

8.5 Winning Bidders’ PPAs 
As stated above, the winning bidders were J. P. Morgaii Ventures Energy Corporation, 

through its subsidiary, BE Alabama L,LC, and Southern Power (“Winning Bidders”). Southern 

Power is a wholly owned subsidiary of Southern Company and is an affiliate of Georgia Power. 

The Company negotiated with tlie Winning Bidders to adapt the form PPAs to the 

Winning Bidders’ facilities. The PPAs were executed by the Company and the Winning Bidders 

on June 27, 201 1, and the PPAs are expressly conditioned on the Commission’s approval. The 

Winning Bidders’ PPAs will provide the Company with a total of 1,562 MW of capacity and 

energy, with 373 MW beginning January 1, 2015 and the remainder beginning June 1, 2015. 

The BE Alabama PPA will terminate December 31, 2027. The Southern Power PPAs will 

terminate May 3 1, 2030. The Winning Bidders will supply capacity froin existing, natural gas 

facilities that are in commercial operation in Jackson County and Upson County, Georgia and 

Lee County and Autauga County, Alabama. Appendices E, F, G and H contain copies of the 

Winning Bidders PPAs. No approval of any other state commission or federal entity was 

necessary for the parties to enter into the PPAs. 

8.6 Cast Recovery 

Georgia Power proposes to recover the costs associated with the Winning Bidders PPAs 

in its retail cost of service, including the associated assets and obligations for the PPAs that are to 

be treated as capital leases. The capital lease assets will be included in rate base and the capital 

lease obligations will be included in cost of capital. Recovery of all PPA costs is consistent with 

other PPAs certified by the Commission. In the event the Company utilizes the early termination 

option for any or all of the executed PPAs, it will be obligated to make a $20/kW early 

termination payment to the affected Winning Bidders. Georgia Power proposes that any costs 

associated with early termination payments would be capitalized and deferred as a regulatory 

asset to be amortized ratably over three years beginning January 2014. 
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8.7 Additional Sum 
The IRP statute, O.C.G.A. 5 46-3A-8, specifies that the Company is entitled to an 

“additional sum” for purchased power resources. When calculating an additional sum, the 

statute further requires that lost revenues, changed risks and an equitable sharing of benefits 

between the utility and its retail customers shall be considered. In this solicitation, as with most 

solicitations, the Company’s self-build opportunity is competitive with the market offerings. As 

a Company, our shareholders may lose the opportunity to earn a return when we enter into 

purchase power agreements. The additional sum component of the IRP statute was intended to 

encourage purchases by the Company. 

The Company is requesting an additional sum of $2.30/kW-year for the new 2015 PPAs, 

which is consistent with previous certifications. 

8.8 Conclusion 

The 1,562 MW froin the Winning Bidders’ PPAs were selected as the best cost offers and 

included in the best cost portfolio. The RFP process ensured fair and equal treatment of all 

bidders. The IE and the Commission Staff were involved throughout the process froin the 

development of the RFP and pro forma PPAs through the evaluation of bids and negotiations 

between the Company and the Winning Bidders. The use of the IE web site for questions and 

comments regarding this RFP further ensured that the process was not only fair and equitable, 

but also transparent to all participants. Specifically, the April 29, 2010 IE report found the 

following: 

We believe the RFP draft documents are comprehensive and free of apparent bias 
for or against any bid type or technology sought, or any bidder anticipated to 
participate in this RFP. Further, we believe the RFP makes appropriate provisions 
to treat all bids when submitted, and the Company’s expected self-build 
proposals, in an equivalent manner. The evaluation process also makes 
accommodations to treat bids of differing terms or expected useful remaining 
lives on an equal basis. The RFP clearly describes the preferred products sought 
by the Coinpany and the minimum requirements a bid must meet in order to be 
considered. The RFP terms, such as pricing structure, creditworthiness, 
transinissioii access, and reliability, are equally applicable to all bidders. 
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The evaluation process involved a thorough aiialysis of tlie market options available in 

tlie 2015 period. The analysis was consistent and fair to all parties. The coinbination of the 

resources identified for certification represents the best cost options available for meeting 

Georgia Power’s capacity needs in 201 5.  Therefore, the Company requests that the Coinmission 

certify tlie four PPAs identified though the 20 15 RFP and grant the Company cost recovery as 

described above. 
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Additional Loa Forecast Information 
Executive Summary 

A twenty-year forecast of energy sales and peak demand was developed to meet the 

planning needs of Georgia Power. The Budget 201 1 forecast includes the retail classes of 

residential, cornmercial, industrial, MARTA, and governmental lighting and the wholesale class, 

the City of Hampton. The baseline forecast was begun in the spring of 2010 and completed in 

the winter of 201 1. 

Economics 

Unlike previous recessions in which national econoinic growth significantly exceeds the 

long-term trend during the recovery and early expansion phases of the business cycle, the period 

following the recession of 2007-2009, for the most part, has been one of moderate growtli in 

output and employment. Most economic forecasts predict that this pattern will continue for 

several inore quarters. 

Georgia’s economy has also behaved atypically both during and following the recession. 

While Georgia had been one of the better performers in the nation in the period leading up to the 

recession, during the recession the state’s performance was only average at best, and the 

recovery period, thus far, has not been strong enough to elevate the state to its pre-recession 

econoinic status. 

One area where the state continued to outpace the nation through the recession, and is 

anticipated to continue to do so in the future, is demographics. Strong population growth, in 

turn, drives the demand for new homes and new business formation. Georgia’s population 

growth rate, at 2.0% per year or better leading up to the recession, was more than double the 

national rate. The Census estimate released in February 201 1 showed that the state’s population 

growth rate fell to 1.0% in the twelve months ending July 2010. The assumptions underlying 

Budget 201 1 project an annual population growth rate of REDACTED% over the 2010 - 2020 

period in Georgia. 
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Additional Laad orecast Information 
Forecast Assumptions and Methods 

The Budget 2011 forecast for Georgia Power was developed through a joint effort of 

Georgia Power and Southern Company Services (SCS). 

The economic forecast gives a description of the economy for the next twenty years. 

This description defines many elements of the economy such as population, employment, gross 

state product, and industrial production. Key demographic and economic variables have been 

demonstrated to be significant drivers of energy consumption. Price projections of alternative 

fuels that energy consuming devices use to support a consuiner need, business purpose, or 

industrial process are also developed so that consumer and business choices regarding space 

conditioning and appliances can be modeled. 

The long-tenn energy models used for the major classes are end-use models. Georgia 

Power uses the Residential End-Use Planning System (REEPS) model for the residential class, 

the Coimnercial End-Use Model (COMMEND) for the coimnercial class, and Industrial End-Use 

Forecasting Model (INFORM) for the industrial class. Governmental lighting, MARTA, and 

wliolesale sales are forecast using econometrics, time series methods, and information from 

Georgia Power field personnel. 

Short-term energy models are based on econometric regression models developed for the 

residential, commercial and industrial energy classes. The models use economic (output, 

income, employment, industrial production), weather (beating and cooling degree days), and 

other variables (binary). All models are selected on the basis of best fit to recent historical 

energy use. 
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Appendix A 
Additional Load Forecast Information. 
Peak Demand 

Peak Demand Forecast 

UBLIC DISCLOSURE 
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The Budget 201 1 forecast of peak demand has REDACTED compared with the Budget 

2010 projection. The REDACTED reflects a REDACTED in commercial energy sales 

projections as well as REDACTED effects of demand side management programs. In Budget 

201 1, peak demand is expected to grow REDACTED percent per year froin 2010 through 2020. 

Budget 201 0 had peak demand growth averaging REDACTED percent per year. 
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Additional Load Forecast 
Territorial 

Territorial Energy Sales 

SCLOSURE 
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The medium-term Budget 201 1 territorial energy sales forecast is, on average, very close 

to last year's view. In the longer run, territorial sales in Budget 2011 gradually fall below 

Budget 2010 as new energy efficiency programs, especially in the commercial sector, ramp up. 

Energy sales growth over the next ten years is expected to grow at a CAGR of REDACTED 

percent per year for an annual average growth (AAG) of REDACTED in Budget 2011 

compared with REDACTED percent CAGR in Budget 20 10. 
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Additional Load orecast Inforrnatio 
Retail - Residential 
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The Budget 201 1 residential sales forecast has increased slightly. Growth is now 

projected to average REDACTED percent per year compared with the previous view of 

]REDACTED percent per year. The improvement reflects higher near-tenn growth in personal 

incoine, sliglitly lower price elasticity effects and energy efficiency programs. 
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Additional Load Forecast 
Retail - Commercial 

Commercial Energy Sales 
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The Budget 201 1 coininercial energy sales forecast is significantly below the Budget 

2010 forecast in later years. The Budget 201 1 growth rate averages REDACTED percent per 

year while the Budget 201 0 rate is REDACTED percent annually. The change reflects a weaker 

gross state product growth rate in the Budget 201 1 forecast as well as substantially larger 

forecast adjustments related to the certified energy efficiency program for coimnercial 

enterprises. 
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Additional L,oad oreeast Information 
Retail - Industrial 

Industrial Energy Sales 

PUBLIC DISCL 
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The level of industrial energy sales is higher in the Budget 201 1 forecast than in Budget 

2010 Actual. Industrial energy sales in 2010 were significantly higher than expected in the 

Budget 2010 view. As a result, the jumping off point for growth rate calculations is higher in 

Budget 201 1, but the resulting growth rate of REDACTED percent per year for Budget 201 1 

through 2020 is lower than the growth rate in the Budget 201 0 forecast, which was REDACTED 

percent per year. 
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Retail - Governmental Lighting 
oad Forecast Informatio 

ISCLOSURF, 
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The level of governmental lighting energy sales is slightly lower in the Budget 201 1 

forecast than in Budget 2010. Governmental lighting energy sales in 2010 were slightly lower 

than expected in the Budget 2010 view and caused a lower starting point for Budget 201 1. The 

resulting growth rate of RICDACTED percent per year for Budget 201 1 - through 2020 is higher 

than the growth rate in the Budget 20 10 forecast, which was REDACTED percent per year. 
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Additional Load Forecast 
Retail - MARTA 

UBLJIC DISCLOSURE: 
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The level of the MARTA forecast has decreased significantly from Budget 2010 to 

Budget 201 1. MARTA energy sales in 2010 were significantly lower than expected in Budget 

2010. Due to the lower jumping off point for the growth rate calculation, the growth rate has 

increased slightly from REDACTED percent per year in Budget 20 10 to REDACTED percent 

per year in Budget 20 1 1. 
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Additional Load Forecast Information 
Wholesale - Hampton 

ISCLOSURE: 
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The level of Hainpton energy sales is slightly lower in the Budget 20 1 1 forecast than in Budget 

20 10. Hainpton energy sales in 20 I0 were slightly higher than expected in the Budget 201 0 

view. While Hainpton continues to experience healthy growth, the resulting growth rate of 

RIEDACTED percent per year for Budget 201 1 through 2020 is lower than the growth rate in the 

Budget 201 0 forecast, which was REDACTED percent per year. 
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Much of the information contained in this report is forward-looking information based on current 
expectations and plans that involve risks and uncertainties. Some of the forward-looking 
infonnatioii relates to scenarios that seek to predict future environmental rules and regulations, 
Georgia Power Company’s (Georgia Power’s) ability to address those rules and regulations in a 
cost-effective manner, solutions for addressing such rules and regulations, costs involved in 
addressing those rules and regulations, and continued economic growth in Georgia Power’s 
service territory. Georgia Power cautions that there are certain factors that can cause actual 
results to differ materially froin the forward-looking information that has been provided. The 
reader is cautioned not to put undue reliance on this forward-looking information, which is not a 
guarantee of future perfonnance and is subject to a number of uncertainties and other factors, 
many of which are outside the control of Southern Company and its affiliates; accordingly, there 
can be no assurance that such suggested results will be realized. 

The following factors, in addition to those discussed in Georgia Power’s Annual Report on Form 
10-K for the year ended December 3 1,2010 and subsequent securities filings, could cause results 
to differ materially from management expectations as suggested by such forward-looking 
information: the impact of recent and future federal and state regulatory changes, including 
legislative and regulatory initiatives regarding deregulation and restructuring of the electric 
utility industry, and also changes in environmental, tax and other laws and regulations to which 
Georgia Power is subject, as well as changes in application of existing laws and regulations; 
current and future litigation, regulatory investigations, proceedings or inquiries, variations in 
demand for electricity and gas, including those relating to weather, the general economy, and 
population and business growth (and declines); available sources and costs of fuels; ability to 
control costs; advances in technology; state and federal rate regulations and the impact of 
pending and future rate cases and negotiations; internal restructuring or other restructuring 
options that may be pursued; potential business strategies, including acquisitions or dispositions 
of assets or businesses, which cannot be assured to be completed or beneficial to Georgia Power; 
the ability to obtain new short and long-term contracts with neighboring utilities; the direct or 
indirect effect on Georgia Power’s business resulting from terrorist incidents and the threat of 
terrorist incidents; interest rate fluctuations and financial market conditions and the results of 
financing efforts, including Georgia Power’s credit ratings; the ability to obtain additional 
generating capacity at competitive prices; and catastrophic events such as fires, floods, 
hurricanes, earthquakes or other similar occurrences. Georgia Power expressly disclaims any 
obligation to update any forward-looking information. 
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verview 

The Environmental Compliance Strategy serves as a roadmap for compliance for Georgia Power 
Company (”Georgia Power” or the “Company” or “GPC”) and the other retail affiliates. This 
roadinap establishes a general direction but allows for individual decisions to be made based 
upon specific information available at the time. This approach is an absolute necessity in 
maintaining the flexibility to inatcli a dynamic regulatory coinpliance environment with a variety 
of available compliance options. This document addresses recent environmental rulings and 
requirements and reflects the most recent strategy and cost estimates for incorporating these 
requirements. 

Southern Company completed its initial Clean Air Act Amendments (CAAA) strategy in 
December 1990 and has produced updates or reviews in subsequent years. The information 
contained in this document includes the annual Environmental Compliance Strategy review for 
201 1 and updates for compliance with the Clean Air Act (CAA), Clean Water Act (CWA), 
Resource Conservation and Recovery Act (RCRA), and other environmental statutes and 
regulations. 

Through 201 0, Southern Company has invested approximately $8.1 billion (approximately $3.7 
billion for GPC) in capital projects to coinply with applicable environmental statutes, including 
the Clean Air Act; the Clean Water Act; the Comprehensive Environmental Response, 
Compensation, and Liability Act; the Resource Conservation and Recovery Act; the Toxic 
Substances Control Act; the Emergency Planning & Coimnunity Right-to-Know Act; and the 
Endangered Species Act. These investments include annual totals of $500 million, $1.3 billion, 
and $1.6 billion for 2010,2009, and 2008, respectively. GPC’s annual totals have been $217 
million, $440 million, and $689 inillion for 201 0,2009, and 2008, respectively. Southern 
Company expects that capital expenditures to assure coinpliance with existing environmental 
regulations will be an additional $341 million, $427 million, and $452 inillion for 201 1, 2012, 
and 2013, respectively. For GPC, this amounts to $73 million, $79 million, and $58 inillion for 
20 1 1,20 12, and 20 13, respectively. 

In addition, Southern Company currently estimates that potential iiicreinental investments to 
comply with anticipated new environmental regulations could range froin $74 inillion to 
$289 inillion in 201 1, $191 inillion to $670 million in 2012, and $476 million to $1.9 billion in 
20 13. The Company’s compliance strategy, including potential unit retirement and replacement 
decisions, and future environmental capital expenditures will be affected by the filial 
requirements of any new or revised environmental statutes and regulations that are enacted, 
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including the proposed environmental legislation and regulations described below; the cost, 
availability, and existing inventory of emissions allowances; and the Company’s fuel mix. 

A surnmary and overview of the Southern Company environmental compliance program is 
provided below: 

Between 1990 and 20 10, Southern Company environmental investments have reduced NOx 
emissions by approximately 70 percent and have reduced SO2 emissions by more than 72 
percent. Over the same time period, GPC investments have reduced NOx and SO2 
einissions by approximately 75 percent. 

0 Southern Company has installed 16 selective catalytic reduction systems (SCRs), 
representing more than 1 1,600 megawatts (about 6,000 megawatts for GPC) or 
approximately 50 percent of the coal generating capacity system-wide. SCRs are currently 
installed and operating at the following Georgia Power plants: 

- 
- Plant Hainmond, Unit 4 
- 
- Plant Sclierer, Unit 3 

Plant Bowen, Units 1,2,  3, and 4 

Plant Wansley, Units 1 and 2 

Over the next few years, additional units will have SCRs installed to further reduce NOx 
emissions below today’s levels. The SCR projects at Branch Units 3 and 4 and Yates Units 6 
and 7 have been deferred until more information is available fi-om the on-going 
environmental rulemakings discussed in Section 2. The company is currently constructing or 
planning additional SCRs at: 

- 
- 
- 

Plant Branch, Units 3 and 4 (deferred)(GPC) 
Plant Scherer, Units 1 and 2 (GPC) 
Plant Yates, Units 6 and 7 (deferred)(GPC) 

0 Southern Company has installed flue gas desulfurization devices (scrubbers or FGDs) on 25 
units, representing more than 1 1,000 megawatts (more than 6,000 MWs for GPC). Scrubbers 
are currently installed and operating at the following Georgia Power units: 

Plant Bowen, Units 1,2,  3 and 4 
Plant Haminond, Units 1,2,  3 and 4 (single scrubber vessel) 
Plant Wansley, Units 1 and 2 

- 
- 
- 
- Plant Yates, Unit 1 
- Plant Scherer, Unit 3 

0 Over the next few years, additional units will get scrubbers to further lower SO2 emissions 
below today’s levels. The scrubber projects at Branch TJnits 3 and 4 and Yates Units 6 and 7 
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have been deferred until more information is available froin the on-going environmental 
rulemakings discussed in Section 2. The Company is currently constructing or planning 
additional scrubbers at: 

- 
- 
- 

Plant Branch, Units 3 and 4 (single scrubber vessel; deferred) 
Plant Sclierer, Units 1 and 2 
Plant Yates, Units 6 and 7 (deferred) 

0 Georgia Power has installed and is operating baghouses with activated carbon injection on 
Plant Scherer Units 1, 2, and 3. These projects represent inore than 2,400 megawatts. 

These Southern Company emission controls and the associated expenditures are based 011 
compliance requirements with rules including the Phase I1 of the 1990 Clean Air Act Acid 
Rain program (requiring SO2 reductions); the 1 -hour and 8-hour standard for ozone and 
accompanying state implementation plans for further NOx reductions; the regional NOx 
trading program; rules for implementing the 1997 and 2006 fine particulate matter standards, 
(resulting in additional SO2 reductions); the Clean Air Interstate Rule; and the Clean Air 
Visibility Rule- addressing both SO2 and NOx reductions to improve air quality in the 
national parks. 

The combination of baghouses, SCRs, and scrubbers has reduced Southern Company 20 10 
mercury emissions by over 50% from 2005 levels. 

0 

0 

The following graphic (Fig. 1 - 1) summarizes historical and projected emission reductions, 
generation increases and environmental capital costs. 
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Figure 1-1 Southern Company Emissions and Environmental Capital Expenditures (Emission Estimates are 
based on 2011 Energy Budget Projections) 
*For mercury, the percent change is from 2005, when CAMR was finalized. 
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Southern Company has established a significant record of voluntary COz reductions, 
beginning in the mid- 1990s. Southern Company was a charter participant in the Department 
of Energy (DOE) Climate Challenge Program. Since the DOE program ended in 200.5, 
Southern Company has continued with its voluntary C02 reduction prograins and has 
reduced or avoided 268 inillion metric tons of COZ througli 201 0 under guidelines of that 
program. The company has achieved significant iinproveinents in nuclear availability and 
generation, developed an extensive demand-side management program, increased natural gas 
generation, and reduced SF6 emissions by approximately 8.5 percent through 20 10. 

e Southern Coinpany is also focused on developing both advanced coal technology and the 
next generation of nuclear power, including Georgia Power's development of two new 
nuclear units at Plant Vogtle. 

e Southern Company has invested $8 inillion over the last 5 years in renewable energy 
research, exainining biomass, wind, and solar options. 

The following graphics show Southern Company's and Georgia Power's historical and projected 
emissions for SO2 (Fig. 1 -2), NOx (Fig. 1-3), mercury (Fig. 1 -4), and carbon dioxide (Fig. 1 - S ) .  
Note the units of measure on the vertical (y-axis) for each graphic, because they vary with the 

nissions. 
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Figure 1-2 Historical and Projected SOz Emissions for Southern Company and GPC 
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Figure 1-3 Historical and Projected NOx Emissions for Southern Company and GPC 
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Figure 1-4 Historical and Projected Mercury Emissions for Southern Company and GPC 
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Figure 1-5 Historical and Projected COz Emissions for Southern Company and GPC 

The following is a list of notable regulatory events over the past five years: 

June 2007 - Georgia EPD finalizes the Georgia Rule (sss) for Multi-pollutant Control for 
Electric Utility Steam Generating Units (Georgia Multi-pollutant Rule) 

e July 2007 - D.C. Court of Appeals vacates the Industrial/Coimercial/Institutional 
Boilers and Process Heaters (Industrial Boiler) Maxiinum Achievable Control 
Technology (MACT) rule. 

February 2008 - D.C. Court of Appeals vacates Clean Air Mercury Rule (CAMR). 

e* March 2008 - EPA finalizes new 8-hr ozone standard at 0.075 ppm. 

July 2008 - D.C. Court of Appeals vacates Clean Air Interstate Rule (CAIR). 
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3 December 2008 - D.C. Coui-t of Appeals stays mandate vacating CAIR while EPA 
promulgates a new rule. CAIR remains in place. 

5 January 2009 - NOx compliance begins under CAIR. 

January 2009 - Georgia EPD finalizes the Georgia Rule (uuu) for SO:! Emissions froin 
Electric Utility Steam Generating Units. 

3 February 2009 - D.C. Court of Appeals remands 2006 Annual and Secondary fine 
particulate matter standards to EPA for reconsideration. 

a March 2009 - EPA issues Information Request Letter on the Structural Integrity of Coal 
Combustion Byproducts in Surface Iinpoundments to the electric utility industry. 

8 March 2009 - U.S. Supreme Court rules that cost-benefit analysis can be used by EPA in 
a 3 16(b) rule. 

0 September 2009 - EPA announces reconsideration of 2008 8-hr ozone standard and 
proposes greenhouse gas regulation for stationary sources. 

0 October 2009 - EPA releases draft Information Collection Request for future Steam 
Electric Industry Effluent Guidelines rulemaking. 

e October 2009 - EPA finalizes nonattaimnent designations for 2006 24-hour fine 
particulate matter standard. 

November 2009 - EPA proposes to revise the primary SO2 standard, recommending a 
new 1 -hr standard in the range of 50- 100 ppb. 

December 2009 - EPA issues an “endangerment finding” for motor vehicles which 
formally determines that six greenhouse gases taken in combination endanger both the 
public health and public welfare. 

8 January 2010 - EPA releases final Information Collection Request for hture coal- and 
oil-fired electric utility steam generating units (EGU) MACT rulemaking. 

0 January 2010 - EPA announces a proposed revision to the 8-hr ozone standard, lowering 
the level froin 0.075 ppm to a level in the range 0.060 to 0.070 ppin. 
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8 January 201 0 - EPA proinulgates new NO2 1 -hour 100 ppd standard 

0 May 2010 - EPA aimounces a proposed rule regulating Coal Coiribustioii Byproducts 
under RCRA. 

0 May 2010 - EPA releases Tailoring Rule that applies to COz aiid other GHGs 

6 June 2010 - EPA announces the proposed Transport Rule as a successor to CAIR. 

3 June 2010 - EPA proinulgates new SO2 1-hour 75 ppd standard 

g January 2,2011 - Phase I of Tailoring Rule applying to new and modified sources 

Q February 2011 - EPA finalizes MACT rule for Industrial Boilers. 

@ March 2011 - EPA signs Utility MACT Proposal 

0 March 201 1 - EPA signs 3 16(b) Proposal 

July 2011 - EPA releases final Cross State Air Pollution Rule 

Section 2 includes a inore detailed explanation of each of these events. 
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ator 

Environmental compliance and regulation for Georgia Power Company (GPC) and all of 
Southern Coinpany are principally governed by the Environmental Protection Agency (EPA), the 
State of Georgia Environmental Protection Division (EPD), and other state and local authorities. 

2.1 Major U.S. Environmental Laws 

Clean Air Act (CAA) 
The portions of the 1990 Clean Air Act Amendments (CAAA) that impact the electric utility 
industry most directly are: 

0 

0 Title 111, Air Toxics 
Title IV, Acid Rain 

0 TitleV, Permits 

Title I, National Ambient Air Quality Standards 

The heart of the CAA is the National Ambient Air Quality Standards (NAAQS or “standards”). 
The Act requires that the U.S. EPA determine what level of six specific pollutants (ozone, 
particulate matter, sulfur dioxide, lead, carbon monoxide, and nitrogen dioxide) in the ambient 
(outside) air is protective of human health with a margin of safety. Areas of the country where 
levels of these pollutants exceed the NAAQS are known as “nonattainment” areas. States must 
develop State Implemeiitation Plans (SIPS) with control strategies designed to bring these areas 
into attainment. EPA is required to review the NAAQS every five years, and update them if 
necessary. In addition, the CAA authorizes EPA to issue regulations necessary to prevent 
emissions in one or more states from contributing to nonattainment in other states. EPA has 
issued two sets of rules for this purpose, applicable to Southern Company units - the NO, 
Budget Trading Rule (NO, SIP Call), and the CAIR, and has recently finalized the Cross-State 
Air Pollution Rule (as a replacement to CAIR). 

Title I11 of the CAAA regulates Hazardous Air Pollutants (HAPs) and requires Maxiinum 
Achievable Control Technology(MACT). EPA signed a proposed rule for Utility MACT on 
March 16,201 1. The proposed rule is schedule to be finalized under consent decree on 
November 16,20 1 1 and would impose stringent hazardous air pollutant (HAPs) emission 
limits from coal- and oil-fired electric generating units. 

The 1990 Amendments added the Acid Rain Program (Title IV). This program required 
reductioiis in the emissions of sulfur dioxide and nitrogen oxides which can lead to the 
deposition of acid rain. The Acid Rain Program had the most immediate impact on Southern 
Company and the electric utility industry following the 1990 amendments. 
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Clean Water Act (CWA) 
The CWA prohibits tlie discharge of pollutants into waters of the United States except in 
coinpliance with the Act. Authority to discharge pollutants under the CWA inay be granted 
through a National Pollutant Discharge Elimination System (NPDES) pennit issued by EPA or a 
state under a delegation of authority froin EPA. The NPDES program is used as a inearis of 
achieving and enforcing technology-based and water quality-based effluent liinitations. 

EPA has established “effluent limitations guidelines” for tlie steam electric industry and other 
industrial source categories based on treatment teclmologies. EPA is responsible for periodically 
reviewing and updating these effluent limitations guidelines, which serve as the basis of the 
teclmology-based pennit h i t s  that appear in individual NPDES permits. 
On September 15,2009, EPA announced its intention to revise the effluent liinitatioiis guidelines 
after collecting additional information froin the electric utility industry in 20 10. 

Section 3 16(b) of the CWA, wliicli regulates cooling water intake structures, is implemented 
through NPDES permits. The Section 3 16(b) regulations are intended to protect fish and other 
aquatic species in the vicinity of utility cooling water intake structures. The focus of Section 
3 16(b) is to ensure that the location, design, construction, operation, and capacity of cooling 
water intake structures reflect the best technology available to protect aquatic organisms froin 
being impinged or entrained. 

Resource Conservation and Recovery Act (RCRA) 
This law governs the generation, transportation, treatment, storage and disposal of solid and 
hazardous waste. A inajor focus for electric utilities has been regulatory treatment of coal ash 
and other coal coinbustion residuals (CCRs) under RCRA, and potential regulations affecting 
their management and disposal. In response to a December 2008 spill at a TVA facility, 
Congress and EPA are currently reviewing whether CCRs atid ash ponds should be subject to 
federal regulation under RCRA. 
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Key Environmental Dates 

A summary of key environmental dates is provided below. 

Sumniary of Ilpcoming Environmental Regulatory Dates 

Summer 2011 - EPA expected to propose revised PM2 5 standard. 

Late 2011 - EPA expected to finalize reconsidered 8-hour ozone standard. 

November 201 1 - Deadline for final Utility MACT rule. 

Fall 2011 - EPA expected to propose performance standards and guidelines for GHGs. 
January 2012 - Begin coinpliance with Cross-State Air Pollution Rule. 

Early 2012 - EPA expected to publish proposed Cross-State Air Pollution Rule #2 

May 2012 - EPA expected to finalize GHG performance standards and guidelines 

July 20 12 - Deadline for final 3 16(b) Rule 

July 2012 - EPA expected to publish a proposed rule for Effluent Guidelines 

Late 2012 - EPA expected to publish a final rule for the management and disposal of 
CCRs for the utility industry. 

2012 - Attainment designation for criteria air pollutants: N02, S02, and Ozone 

These federal rules and their impact to our operations are discussed in more detail below. 

2.2 Acid Rain Program 

For almost twenty years, Southern Company has been planning and implementing measures to 
comply with the requirements of the Title IV Acid Rain provisions of the 1990 CAAA. 
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Reductions in SO2 and NOx under the program were required in two phases - Phase I, beginning 
in 1995 arid Phase 11, beginning in 2000. Under the program, EPA issues emissions allowances 
for SO2 and requires that regulated units demonstrate that they have sufficient allowances to 
cover their SO2 emissions for each year. The regulations also set limitations on NOx emissions. 

GPC has reduced overall SO2 and NOx emissions by rouglily 75 percent since 1990. 
Compliance actions for SO2 have included fuel switching to lower sulhr  coals, installing and 
operating scrubbers at certain units, and purchasing, swapping, and banking SO2 allowances. 

At tlie end of 201 0, tlie GPC SO2 allowance bank totaled REDACTED tons. The operating 
companies purchase allowances to assure compliance when, and if, their banks are depleted. 
Emission allowance quantities are affected by many factors including regulations, he l ,  plant 
operation and efficiency, outages, control technology, etc., which affect the rate at which the 
allowances are used. 

For GPC, REDACTED tons of SO2 allowances included in total above have been secured or 
purchase commitments made to date for compliance with the requirements of the CAAA. Under 
current Acid Rain regulations, projections show that no additional GPC SO2 allowance purchases 
should be required through 2020, but this projection could change depending on environmental 
regulations, the price of natural gas, and generation requirements. 

Additional controls have been announced and are currently being installed at several plants 
throughout the Southern system to further reduce SO2 and NOx emissions, maintain compliance 
with Acid Rain regulations, and assist with compliance with new requirements. 

2.3 Ambient Air Quality Standards 

The cornerstone of the CAA is attainment of the NAAQS for the following six pollutants: carbon 
monoxide; S02; nitrogen dioxide (NO& ozone; lead; and particulate matter. While the CAA has 
not been significantly amended since 1990, EPA’s implementation of the Act and related court 
determinations continue to evolve. The CAA specifically requires tlie EPA to review the 
primary health-based NAAQS every 5 years. These reviews have resulted in multiple, 
significant changes to the ozone and particulate matter NAAQS beginning in 1997. 
Implementing these standards is generally a state responsibility; however, the EPA has also 
issued rules, such as the NO, SIP Call, CAIR, and the Cross-State Air Pollution Rule, that deal 
with the transport of pollutants oii a regional or multi-state basis to facilitate attainment with the 
NAAQS. 

Ozone 
NOx emissions from power plants and other sources combine with volatile organic compounds 
on hot days to form ozone. Ainbieiit air quality standards for ozone, which are set at levels 
designed to protect the public health, have been in place for decades. In 1997, EPA issued the 
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first 8-hour ozone standard and in 2004-2005, the EPA revoked the old 
I-hour ozone standard that had been in place since 1979. Areas within Southern Company’s 
service area that were designated as nonattaimnent under the %hour ozone standard included 
Birmingham (Alabama), Macon (Georgia), and a 20-county area within metropolitan Atlanta. 
Birmingham was redesignated to attainment with the 8-hour ozone standard by EPA on June 12, 
2006, and EPA subsequently approved a maintenance plan for the area to address future 
exceedeiices of tlie standard. Macon was redesignated as attaining the standard on October 19, 
2007. 

The Georgia EPD issued a maintenance plan for the Macon area that set more restrictive Ozone 
Season NOx emissions limits for Plant Scherer. On June 23,201 1, the EPA finalized a 
determination of clean data for tlie Atlanta iionattaiiment area. This action suspends the 
requirement for the State of Georgia to submit an attainment demonstration and associated 
reasonably available control measures (RACM) analyses, reasonable hrtlier progress (RFP) 
plans, contingency measures, and other planning State Implementation Plans (SIPS) related to 
attaiiunent of the 1997 8-hour ozone NAAQS for the Atlanta Area for as long as the Area 
continues to meet the 1997 8-hour ozone NAAQS. 

On March 12,2008, EPA issued a final rule to establish a inore stringent 8-hour ozone standard, 
setting the standard at 0.075 ppin. In March 2009, state agencies provided recoinrnendatioiis to 
EPA that a number of counties in the Soutliem Company service territory be designated 
nonattaimnent for the 2008 ozone ambient air quality standard, including several which had not 
previously been in nonattainment. Georgia EPD recoimnended the following counties for 
lionattainment designation: 

Atlanta Ozone Nonattaiment Area (2 1 counties): Barrow, Bartow, Carroll, Cherokee, 
Clayton, Cobb, Coweta, DeKalb, Douglas, Fayette, Forsytli, Fulton, Gwinnett, Hall, 
Heard (partial), Henry, Newton, Padding, Rocltdale, Spalding, and Walton. 
Athens Ozone Noiiattaininent Area (1 county): Clarke. 
Augusta Ozone Nonattainment Area (1 county): Richmond. 
Coluinbus Ozone Nonattainment Area (1 county): Muscogee. 
Macon Ozone Nonattaimnent Area: Bibb and Monroe (partial). 
Murray County Ozone Nonattaiment Area: Murray (partial). 

0 

0 

0 

0 

0 

However, on September 16,2009 EPA announced its intent to reconsider the 2008 ozone 
standard. In January 2010, EPA announced it was considering a proposed revision to the 8-hour 
ozone standard, lowering the level from 0.075 ppin to a level in the range 0.060 to 0.070 ppin. A 
final reconsideration of the 2008 ozone NAAQS was expected by December 3 1,201 0 as agreed 
to by EPA under a court order. EPA received an extension of this deadline until July 201 1, and 
EPA intended to release the final rule by July 29, 201 1. However, on July 26,201 1, the EPA 
said that the agency would not ineet the end of July date, and while they expect to sign a final 
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rule soon, they didn’t set a new deadline. The eventual outcome of a reconsidered standard and 
whether the D.C. Circuit Court will stay the existing rule and/or noiiattainment designations is 
uncertain. However, a lower ozone NAAQS could lead to additional nonattaiiunent areas within 
Southern Company’s / GPC’s service territory. 

Updated 

from EPA. which suspends RACM. RFP 
and other SIP requirements 

1-1 Current Ozone NAA (1997) 

Potential Nonattainment Eased on 2010 DV 

‘07/22/2/2011 

Figure 2.3-1 Potential Ozone Nonattainment Counties Under Proposed Standard 

Particulate Matter 
In 1997, the EPA established the first NAAQS for fine particulate matter (PM2.5)’ setting the 
annual standard at 15 pg/in3 and the 24-hour PM2.5 standard at 65 pg/in3. During 2005, the 
EPA’s 1997 fine particulate matter nonattaimnent designations became effective for several 
areas within Southern Company’s service area in Georgia and Alabama, and the EPA published 
its final rule for iinpleinentation of the fine particulate matter standard in April 2007. Georgia 
EPD’s proposed attainment demonstrations for Macon, Floyd, and Chattanooga nonattaimnent 
areas rely on SO2 reductions fioin power plants, as required by Georgia Rules for Air Quality 
Control 391-3-1-.02(2)(uuu). Rule (uuu) requires 95% reinoval of SO2 by Bowen Units 2’3, 
and 4, WansIey Units 1 and 2, and 90% reinoval of SO2 froin Yates Unit 1 while these units are 
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operating scrubbers starting by January 1 , 20 10. Rule (uuu) requires similar reductions from 
other units that are installing scrubbers at future dates. On April 5, 20 1 1 , May 3 1 , 20 1 1 , and 
June 2,201 1, the EPA issued final determinations of clean data for the Floyd County, Macon and 
Chattanooga nonattaimnent areas for achieving air quality that meet the 1997 annual standard, 
respectively. This action suspends the requirements for these Areas to submit attainment 
demonstrations planning SIPS related to attainment of the 1997 annual PM2.5 NAAQS as long as 
this Area continues to meet the 1997 annual PM2.5 NAAQS. Attainment demonstrations for 
each of these Areas have been submitted by Georgia EPD to the EPA. The Atlanta Area 
achieved attaining air quality in 201 0, but EPA has not yet proposed a clean data determination 
for this Area. The Atlanta attainment demonstration was submitted by Georgia EPD to the EPA 
in 201 0. This State Implementation Plan for Atlanta PM2.5 shows that emission controls, 
including requirements under Georgia Rule (uuu), will assure attainment with the current 
standard in 2013. 

In September 2006, the EPA published a final rule that retained the primary standard for annual 
fine particulate matter, but increased the stringency of the 24-hour standard. In December 2008, 
the EPA designated the Birmingham, Alabama area as nonattaimnent for the 24-hour standard. 
A State Implementation Plan for this nonattaimnent area is due in 2012. No areas in Georgia 
were found to violate the 2006 24-hour fine particulate matter standard. 

EPA’s decision to retain the primary standard for annual fine particulate matter in its 2006 
rulemaking was challenged in the United States Court of Appeals for the D.C. Circuit by 
environmental groups. In February 2009, the Court ruled that EPA failed to adequately explain 
why the annual standard was protective of human health, and remanded the rule back to the 
Agency for further action, but did not vacate the current standards. EPA is continuing its next 
review of the PM standards and is expected to propose another revision to the PM2 5 NAAQS in 
October 201 1. The following graphics (Fig. 2.3-2) shows counties in nonattaimnent for the 24- 
hour and annual PM2.5 standards. 
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Current PMPS NAA (Annual and 24-Hr) 

Current PMZS NAA (Annual Only) 

Annual (1997) Only with Clean Data 

Updated 7/22/2011 

Figure 2.3-2 Nonattainrnent Areas for PM2.5 NAAQS 

NO2 and SO2 
On April 12,20 10 and June 22,20 10, new short-term (1 -hour) NAAQS for NO:! and SO:!, 
respectively, became effective. The NO2 standard was set at 100 ppb to be achieved at the 98t” 
percentile level (i.e., 3-yeas average of the 8t” highest of the daily I-hour maximum 
concentrations). EPA intends to initially focus on monitoring of shoi-t-term peak concentrations 
which occur near major roadways and the rule imposes new roadside monitoring requirements in 
the urban areas with a population greater than 500,000. EPA’s NO:! nonattainment designations 
by EPA for this standard are expected to occur in January 2012. 

The SO:! standard was set at a level of 75 ppb. EPA has decided to implement the standard 
through a combination of inoiiitoring and modeling. Initial nonattaimnent designations are 
expected to be made in June 20 12 using monitoring data and any available refined inodeling data 
for some sources. Additional nonattaininent designations could follow based on additional 
modeling. Regardless of attainment status, EPA is requiring that all 1 1 0(a) infiastructure SIPS 
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employ dispersion modeling of all significant SO2 sources in the state to determine whether their 
emissions contribute to modeled exceedances of the 1 -hour standard. EPA will require that the 
state impose emission reductions from sources causing or contributing to exceedances of the 
standard to eliminate the modeled exceedances. 

The impact of these standards on GPC cannot be determined at this time but will depend on the 
areas designated as rionattainment and tlie state implementation plans that follow these 
designations. 

2.4 Regional NOx SIP Call and Budget Trading Program 

In September 1998, the EPA issued the final Regional NOx SIP Call rule, which required 
22 states and the District of Columbia (D.C.) to subinit SIPS to address regional transport of the 
ozone precursor, NOx. The rule requires NOx emission reductions sufficient to meet specified 
emission budgets for each affected state. 

The rule was challenged in the D.C. Circuit Court of Appeals but largely upheld by the Court. 
However, the Court vacated the rule for Georgia, Missouri, and Wisconsin. In April 2004, EPA 
reissued the NOx SIP Call as applied to the northern two-thirds of Georgia and the eastern half of 
Missouri, in accordance with the Court’s decision. Before issuance of the final rule, however, 
the two areas Georgia was determined to be impacting (Birmingham, Alabama and Memphis, 
Tennessee) came into attainment for the one-hour ozone standard. On this basis, the Georgia 
Coalition for Sound Environmental Policy petitioned EPA to reconsider the final rule. EPA 
granted that petition and stayed the 2004 NOx SIP Call rule as applied to Georgia. Following 
reconsideration in April 2008, EPA issued a final rule rescinding the NOx SIP Call as applied to 
Georgia. The State of North Carolina challenged this action in the D.C. Circuit, and a decision 
was reached by the Court on November 24,2009. The Court found that North Carolina failed to 
demonstrate that including Georgia in the NOx SIP Call would redress North Carolina’s asserted 
injury and, therefore, North Carolina lacked standing. As a result, the Court dismissed North 
Carolina’s petition, and the NO, SIP call does not apply in Georgia. 

2.5 CAIWCS APR 

Clean Air Interstate Rule (CAIR) 
The EPA issued the final CAIR in March 200.5. CAIR was designed to reduce SO2 and NOx 
emissions that contribute to nonattainment of tlie ozone and fine particulate matter NAAQS in 
twenty-eight Eastern states. It is based on a cap-and-trade regulatory scheme for NO, and SO;! 
that requires sources to hold allowances equal to their emissions. Annual emission reductioiis 
were required in two phases, with the first phase of compliance set to begin in 2009 for NOx 
(regional cap: 1 ..5 inillion tons or a reduction of approximately 50 percent from current 
einissions levels) and 2010 for SO2 (regional cap: 3.6 million tons or a reduction of 
approximately 50 percent from current allocations). The second phase was scheduled for 201 5 
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(regional cap: 1.3 inillion tons or a reduction of approximately 65 percent froin current 
einissions levels for NOx and 2.5 inillion tons or a reduction of approximately 70 percent froin 
current allocations for SOz). Alabama, Florida, Georgia, and Mississippi are affected for the fine 
particulate requirements, and power plants in these states are required to meet annual emission 
caps for SO;! and NOx. Alabama, Florida, and Mississippi, but not Georgia, are affected for the 
ozone season requirements, and power plants in these states are required to have allowances to 
meet new summer-season NOx caps. 

On July 1 1 2008, in response to petitions brought by certain states and regulated industries 
challenging particular aspects of CAIR, the United States Court of Appeals for the District of 
Columbia Circuit issued a decision vacating CAIR in its entirety, and remanding it to EPA for 
further action consistent with its opinion. In December 2008, however, the U.S. Circuit Court 
amended its July decision in response to the rehearing petitions and remanded CAIR to EPA 
without vacatur, thereby leaving CAIR coinpliance requirements in place while EPA develops a 
revised rule. 

Cross State Air Pollution Rule (CSAPR) 
On July 7,201 1 EPA released the final Cross State Air Pollution Rule as a replaceinent to CAIR. 
The final rule applies to 27 states, including Georgia and the other affiliate company states. Like 
CAR,  the CSAPR establishes an annual allowance trading prograin for SO2 and NOx to reduce 
transport of fine particulate matter and a separate ozone season NOx allowance trading program 
to reduce ground-level ozone. However, the final CSAPR differs froin CAIR in inany ways. In 
a significant departure froin past federal allowance trading program, CSAPR only allows for 
limited interstate trading. For example, the rule divides states into two groups for purposes of 
SO2 allowance trading - Group 1 and Group 2. While trading is allowed within a given group, 
the rule prohibits trading across the two groups. For example, both Georgia and Alabama are 
part of Group 2; therefore, sources in those states can buy and sell SO2 allowances with each 
other. However, North Carolina, Virginia, West Virginia, Pennsylvania, Ohio, Indiana and 
Illinois are all Group 1 states; therefore sources in Alabama and Georgia cannot trade with 
sources in those states. In addition, like CAIR, CSAPR establishes SO2 and NOx einissions 
budgets for each affected state but CSAPR prohibits states froin exceeding their state-wide 
budgets by more than a set percentage, referred to as the “variability limit.” The final rule is 
structured as a Federal Implementation Plan (FIP). States will have the option of adopting a 
State Implementation Plan (SIP), but not for initial coinpliance. 

The Cross State Air Pollution Rule will replace CAIR and all of its compliance requirements. 
CAIR annual and seasonal NOx allowances will have no value for coinpliance with the Cross 
State Air Pollution Rule. The Acid Rain SO2 program will continue as a separate program. 
Compliance with the annual reduction requirements will begin January 1 , 2012 with further 
reductions required beginning January 1,20 14. The ozone season NOx reduction requirements 
begin May l?  201 2 and further reductions are required beginning May 1,20 14. TJnder the 
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CSAPR, Georgia is subject to both the aimual reduction requirements and the ozone season 
reduction requirements. 

Figure 2.5-1 shows the states affected by the final Cross-State Air Pollution Rule. The impacts 
of this final rule on GPC are currently being evaluated but could potentially include increased 
allowance purchases and/or operational restrictions. 

Cross-State Air  Pollution Ride RegiFion 

Figure 2.5-1 States Covered by the Final Cross-State Air Pollution Rule 

2.6 

IJtility MACT 
On March 15,200.5, the EPA announced the final Clean Air Mercury Rule (CAMR), a cap- 
and-trade prograin for the reduction of inercury einissioiis froin coal-fired power plants as an 
akernative to rnaxiinuin achievable control technology (MACT) emission h i t s  under Section 
1 12 of the CAA. EPA concurrently delisted coal-fired power plants froin Section 1 12 in order 
to regulate thein under Section 11 1 for CAMR. However, in February 2008, in response to a 
legal challenge to CAMR brought by a number of states and enviroiunental groups, the D.C. 
Circuit Court of Appeals vacated the CAMR and vacated EPA’s concurrent rule to “delist” 
power plants froin the CAA provisions that require application of MACT. The vacatur 

Maximum Achievable Control Technology (MACT) 
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became effective with the issuance of the court’s mandate on March 14, 2008, nullifyiiig 
CAMR mercury emission control obligations and monitoring requirements. Petitions for 
rehearing filed by EPA and UARG were denied on May 20,2008, and both parties filed an 
appeal to the Supreme Court. EPA later withdrew its petition, and the Supreme Court denied 
UARG’s petition on February 23,2009. 

In response to the vacatur of CAMR, EPA has proposed MACT standards for coal and oil-fired 
electric generating units (EGUs) under Section 1 12 of the CAA. Unlike CAMR, MACT is not a 
cap-and-trade program for mercury, rather it is a technology-based coimnand-and-control rule 
that will address all hazardous air pollutants (HAPS), not just mercury. In order to gather data to 
support a MACT rule, EPA issued an Information Collection Request (ICR) in January 20 10 in 
which the utility industry was obligated to submit data to support the rulemaking. All of 
Southern Company’s coal- and oil-fired facilities were required to submit existing data on fuels, 
emissions, and emission controls; inany were required to conduct costly emission testing for 
mercury, acid gases, organics, metals, and/or dioxins/furans, at the company’s expense. The 
historical data requested by EPA was submitted in April 20 10 and all of the emissions test results 
were submitted between July and September 2010. 

EPA has entered into a consent decree governing the MACT rulemaking schedule. On March 
16,20 1 1 EPA signed a proposed Utility MACT rule, published on May 3,20 1 1, which would 
iinpose HAP emission limits and other requirements on coal and oil-fired EGUs. For both coal- 
and oil-fired units, the proposal would require stringent emission limits for mercury, acid gases, 
and total particulate matter, as well as work practice standards for organic and dioxin and furan 
emissions. Meeting the emission limits for mercury, acid gases, and total particulate matter may 
require additional emission control equipment at some facilities. The proposal would also 
require the installation of continuous emission monitors for particulate matter and mercury. 
Under the court approved consent decree, EPA is required to issue a final rule by November 16, 
201 1. The statute requires existing sources to comply with MACT standards within 3 years after 
the publication of the final rule in the Federal Register with the possibility of a one-year 
extension. Rased on the EPA’s current schedule, compliance is expected to be required as early 
as 20 1 5 with the possibility of a one-year extension to 20 16. 

Industrial Boiler (IB) HAPS MACT 
In February 2004, EPA finalized the Industrial Boiler (IB) MACT rule to impose limits on 
hazardous air pollutants from industrial boilers, including biomass boilers and start-up boilers. 
Compliance with the filial rule was scheduled to begin in September 2007; however, in response 
to challenges to the final rule, the D.C. Circuit vacated the rule in its entirety in July 2007. 

In response to the court’s ruling, EPA began development of a new IB MACT. On April 29, 
20 1 0, EPA issued a proposed IB MACT rule and finalized the rule on February 2 1,20 1 1. The 
rule establishes different emissions limits for different subcategories of boilers, including natural 
gas-fired boilers, oil-fired boilers, biomass stoker boilers, and biomass fluidized bed boilers 
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among others. The limits in the new IB MACT are much more stringent than the IB MACT that 
was vacated in 2007. The proposal would require the use of continuous emission inoriitors for 
oxygen and particulate matter (PM). On May 16,201 1 EPA announced an administrative stay of 
the final rule which will delay the effectiveness of the rule during reconsideration. EPA has 
established a schedule for reconsideration and expects to issue a reconsidered proposed rule by 
October 3 1, 201 1 and a final rule by April 30,2012. It is unclear at this time which portions of 
the final rule, if any, inay be changed as a result of the reconsideration process. 

2.7 Clean Air Visibility Rule (CAVR) 

CAVR (formerly called the Regional Haze Rule) was finalized in July 200.5. The goal of this 
rule is to restore natural visibility conditions in specified “Class 1” areas (primarily national 
parks and wilderness areas) by 2064. The rule involves: (1) the application of Best Available 
Retrofit Technology (BART) to certain sources built between 1962 and 1977, and (2) the 
application of any additional einissions reductions which inay be deemed necessary for each 
designated area to achieve reasonable progress toward the natural conditions goal by 201 8. 
Thereafter, for each 1 0-year planning period, additional emissions reductions will be required to 
continue to demonstrate reasonable progress in each area during that period. For power plants, 
CAVR allowed states to determine that CAIR satisfied BART requirements for SO2 and NO,. 
Extensive studies were performed for each GPC affected units to demonstrate that additional PM 
controls are not necessary under BART. In 20 10, the Georgia EPD submitted to EPA a regional 
haze SIP which includes the conclusion that CAIR was sufficient to address both SO2 and NO, 
BART as well as Reasonable Progress for GPC units, and that no additional PM controls are 
warranted under BART. The EPA has not acted on this SIP. 

2.8 Georgia Multi-pollutant Rule and Georgia Rule (uuu) 

On June 27,2007, the State of Georgia approved a new “multi-pollutant” rule for certain existing 
coal-fired electric utility steam generating uriits in Georgia. The rule is designed to reduce 
emissions of mercury, sulfur dioxide, and nitrogen oxide state-wide by requiring iristallation of 
specified control technologies at each affected unit by specific dates set between December 3 1 , 
2008, and June I ,  2015. This rule will require the installation of SCRs for NOx reduction and 
scrubbers for SO2 reduction on the majority of GPC’s coal-fired units. The rule also requires 
installation and operation of baghouses with sorbent injection at Plant Scherer for mercury 
control. If the emission control equipment is not installed and operating by the required date, the 
generating unit inay not be allowed to continue operating. The following table (Table 2.8-1) 
illustrates the controls that are required to be installed on GPC units, in accordance with the 
Georgia Multipollutant Rule. 

In June 2009, the State of Georgia approved a companion rule to the Georgia Multipollutant rule, 
Georgia Rule (uuu), “SO2 Emissions from Electric Utility Steam Generating Units.” The rule 
requires reduction of SO2 emissions by 95% fiom all units required to install scrubbers under the 
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Bowen 3 
Bowen 4 

Hammond 1 

Hammond 2 

Hammond 3 

Hammond 4 
Wansley 1 
Bowen 2 

Scherer 2 
Scherer 3 
Scherer 1 

Wansley 2 
Scherer 4 

Bowen 1 

Scherer 3 
McDonough 2 

McDonough 1 

Branch 2 

Branch 1 

Scherer 2 

Scherer 1 

Yates 6 
Yates 7 
Branch 3 

Branch 4 
Table 2.8-1 Georgia 

Georgia Multipollutant Rule, except Yates Unit 1 where a 90% reduction is required. The rule 
required coinpliance beginning in January 2010 for units with scrubbers in operation, and 
requires reductions from the remaining units at dates that align with or are close to the 
Multipollutant Rule compliance dates. 

In June 201 1, revisioiis to both the Georgia Multipollutant Rule and Georgia Rule (uuu) were 
approved by the Georgia Department of Natural Resources. These revisions, reflected in Table 
2.8-1 below, incorporate changes to the SCR/FGD compliance dates of Plant Branch Units 1 and 
2, Scherer Unit 3, and Branch Units 3 and 4. The revised rule will allow for additional time to 
install the prescribed controls on Plant Branch Units 3 & 4 and to consider new rules to be 
promulgated by the EPA, including the Utility MACT rule, in the near future that may iinpact the 
design and construction process for these units. 

SCR and FGD December 31,2008 

SCR and FGD December 31, 2008 
FGD December 31,2008 

FGD December 3 1, 2008 
FGD December 31, 2008 
SCR and FGD December 31,2008 

SCR and FGD December 31,2008 

SCR and FGD June 1,2009 
Sorbent injection in baghouse June 1,2009 

Sorbent injection in baghouse June 1,2009 

Sorbent injection in baghouse December 31,2009 

SCR and FGD December 31,2009 
Sorbent injection in baghouse April 30, 2010 ~ 

SCR and FGD June 1,2010 

SCR and FGD July 1, 2011 
SCR and FGD December 31,2011 
SCR and FGD April 30, 2012 

SCR and FGD October 1, 2013 
SCR and FGD December 31, 2013 
SCR and FGD December 31, 2013 

SCR and FGD December 31, 2014 

SCR and FGD June 1,2015 

SCR and FGD June 1,2015 
SCR and FGD October 1, 2015 

SCR and FGD December 31,2015 

Multipollutant Rule Requirements 
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2.9 Climate ChangdCarbon ioxide Emissions and Renewable ortfolio Standards 

Climate Change and 
Although the House passed the American Clean Energy and Security Act of 2009, neither this 
legislation nor similar measures passed the Senate before the end of the 1 1 1 t'l Congress. This 
type of legislation is not likely to pass during 20 1 1 ; however, Congress will continue 
consideration of federal legislative proposals that limit greeidiouse gas emissions, 
renewable/cleaii energy standards, and/or energy efficiency standards. 

Global Climate Change -. International 
International climate change negotiations under the United Nations Framework Convention on 
Climate Change continue. The December 2009 negotiations in Copenhagen resulted in a 
nonbinding agreement that included a pledge froin both developed and developing countries to 
reduce their greenhouse gas emissions. The most recent round of negotiations took place in 
Cancun in December 201 0. The meeting's resulting Cancun Agreements established a 
framework for moving forward under the two tracks of the TJNFCCC and the Kyoto Protocol. 
The Agreements took the initial steps to implement the operational elements of the Copenhagen 
Accord which includes: a process to include the mitigation pledges by developed and developing 
countries; the creation of the Cancun Adaptation Framework to manage the development and 
implementation of adaptation strategies; the monitoring, reporting and verification of actions to 
achieve mitigation pledges; establishing a long-term financing mechanism and the creation of a 
Green Climate Fund; the creation of a technology mechanism for the development and transfer 
of technology to support mitigation and adaptation efforts; and a suite of forest sector activities 
(e.g., conservation of forest carbon stocks). However, resolution of many key issues - such as 
whether there will be a second coininitment period under the Kyoto Protocol - was left to be 
handled through a series of workshops and expert group meetings leading up to COP-1 7 and 
CMP 7 in Durban, South Africa at the end of 201 1. The outcome and impact of the international 
negotiations cannot be determined at this time. 

C02 Regulation 
In April 2007, the U.S. Supreme Court ruled that the EPA has authority under the Clean Air Act 
to regulate greenhouse gas emissions from new motor vehicles. In December 2009, the EPA 
published a final determination, which became effective on January 14,20 10, that certain 
greenhouse gas emissions froin new inotor vehicles endanger public health and welfare due to 
climate change. On April 1 , 20 10, the EPA issued a final rule regulating greenhouse gas 
emissions froin new inotor vehicles under the Clean Air Act. EPA has taken the position that 
once this rule went into effect on January 2,201 1, carbon dioxide and other greenhouse gases 
became regulated pollutants under the Prevention of Significant Deterioration (PSD) 
preconstruction pennit program and the Title V operating permit program, which both apply to 
power plants. As a result, the construction of new facilities or the major modification of existing 
facilities could trigger the requirement for a PSD pennit and the installation of the best available 
control technology for carbon dioxide and other greenhouse gases. On May 13,2010, the EPA 
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issued a final rule, referred to as tlie Tailoring Rule, governing how these prograins would be 
applied to stationary sources, including power plants. This rule establishes two phases for 
applying PSD and Title V requireinents to greenhouse gas einissions sources. The first phase, 
that began on January 2,201 1 , applies to sources and projects that would already be covered 
under PSD or Title V, whereas the second phase, which began July 1 , 20 1 1 , applies to sources 
and projects that would not otherwise trigger those prograins but for their greenhouse gas 
emissions. 

These greenhouse gas regulations are being litigated. On December 10,20 10, the D.C. Circuit 
denied the motions for a stay of EPA’s GHG rules, which had been filed by Texas and a number 
of industry petitioners. The court also ordered that the various petitions challenging different 
aspects of the greenhouse gas rules be scheduled for oral argument on the same day before the 
same panel. The challenges to the reconsideration of the Johnson Memo and the Tailoring Rule 
have been consolidated so there are three cases involving EPA’s GHG rules before the U.S. 
Circuit Court of Appeals for the District of Columbia. In all three cases, the oral arguments have 
not yet been scheduled. The briefing, which began this spring, will continue through December 
201 1. 

On December 23,20 10, EPA announced that it reached settlement agreements with states and 
enviromnental groups that had filed suit over the GHG standards for fossil fuel power plants and 
petroleum refineries. The agreements provide tiinelines for the promulgation and finalization of 
new source performance standards for new, modified, and existing electric utility steam 
generating units and refineries. According to the settlement agreement for electric utility steam 
generating units, EPA would propose standards for new and modified units as well as guidelines 
for States for existing units by July 26,201 1 and finalize thein by May 26,2012. However, on 
June 13, EPA announced it would delay proposing the standards and guidelines until September 
30,201 1. EPA still intends to finalize thein by May 26,2012. 

The ultimate outcome of these final rules cannot be determined at this time, and will depend on 
the outcome of pending legal challenges, however, mandatory restrictions on GPC’s carbon 
dioxide emissions could result in significant additional compliance costs. 

GHG Reporting Rule 
Monitoring required by EPA’s mandatory GHG reporting rule began on January 1,20 10. For 
the first year, GPC will be required to report metric tons of C02, CH4, and N20  emissions. The 
second year will also require the reporting of SF6 emissions. Electric generating units subject to 
the Acid Rain Program have little additional requirements to report their CO2 emissions except 
that the emissions must be reported in metric tons instead of short tons. CH4 and NzO emissions 
will be estimated by using calculations specified in the reporting rule. Other units and devices 
that coinbust solid, liquid, or gaseous fuel that have not been previously required to monitor COZ 
emissions must also report using calculations provided by tlie reporting rule. This requirement 
will include units that have operated very little in recent years. The first report was originally due 
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on March 3 1 , 201 1, but it has been delayed until September 30, 201 1. This delay is to allow 
EPA more time to complete its electronic greenhouse gas reporting tool (e-GRRT). 

2.10 Water Issues 

3 16( b) Regulations 
Section 3 16(b) of the CWA requires that the location, design, construction, and capacity of any 
cooling water intake structure (CWIS) reflect best technology available for minimizing adverse 
environmental impact that may be caused by CWISs. Historically NPDES permit writers have 
applied Section 3 16(b) on a case-by-case basis. In 2004, EPA published a final technology- 
based regulations under $3 16(b) of the CWA for the purpose of reducing impingement and 
entrainment of fish, shellfish and other forms of aquatic life at existing power plant CWISs. In 
January 2007, the US.  Court of Appeals for the Second Circuit overturned and remanded several 
provisions of the rule, including the use of cost-benefit analysis, to the EPA for revision. As a 
result, EPA withdrew the new rule and began developing a new proposal. In April 2009, the 
U.S. Supreme Court reversed the Second Circuit’s decision with respect to the mle’s use of cost- 
benefit analysis, and held that the EPA could consider costs in arriving at its standards and in 
providing variances from those standards for existing power plant CWISs. Other aspects of the 
court’s decision were not appealed and remain unaffected by the ruling. 

On March 28,201 1 under consent decree, EPA signed and released a new 3 16(b) proposal. 
Although the implications of this rule are different for each plant, it is certain that varying 
combinations of robust biological studies, intake modifications, and possibly closed-cycle- 
cooling towers will be required. Under court order, the final rule is scheduled to be signed on 
July 27,2012. 

Effluent Limitations Guidelines Revision 
On September 15,2009, EPA announced its plans to commence a rulemaking to revise the 
current effluent guidelines for steam electric plants. The current rule, which was promulgated in 
1982, establishes technology-based effluent limitations for new and existing discharges. EPA 
completed a multi-year study of power plant wastewater discharges and concluded that pollutant 
discharges from coal-fired power plants will increase significantly in the next few years as new 
air pollution controls are installed. EPA’ s study concludes that technologies are available to 
significantly reduce pollutant loadings from ash transport water and FGD wastewater. 

During the data collection phase of this rulemaking, EPA sent a lengthy and comprehensive 
Information Collection Request (ICR) to 73 3 facilities seeking technical and economic data 
about FGD wastewater, ash handling, metal cleaning wastes, surface impoundments, wastewater 
treatment, and landfill operations. In addition, EPA has completed a separate wastewater 
sampling program covering several facilities around the country. This sampling effort focused 
on the evaluation of several FGD wastewater treatment systems (e.g., physical, chemical, and 
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biological processes) in the removal of nutrients, mercury, and metals. EPA also sampled 
wastewater from two IGCC facilities and fi-om a pilot-scale carbon capture study. 

Based on a settlement agreement with several environmental groups, EPA is scheduled to 
propose a rule in July 2012 and finalize it by January 2014. In the final rule, EPA will describe 
the applicable compliance deadlines. EPA may decide to phase in requirements as permits are 
renewed over the five-year NPDES permitting cycle, or it could take a more extreme position 
and require quicker compliance. The impact of this rulemaking could be very substantial, and 
could include requirements for stringent FGD wastewater treatment, a prohibition on wet 
sluicing of fly ash and bottom ash for all coal-fired facilities, and treatment of landfill leachate. 
The rule is not limited to coal-fired facilities and could potentially address wastewater limits at 
nuclear, gas, and combined-cycle facilities as well. 

Thermal Variances 
In recent years, federal and state environmental protection agencies have voiced concerns about 
whether $3 16(a) variances can be justified in light of alleged impacts to fish and wildlife. At a 
minimum, Georgia Power can expect to face growing scrutiny when it requests renewal of its 
thermal variances. This scrutiny may lead to new study requirements and modified permit 
conditions. 

Water Quality and TMDL,s 
The Clean Water Act requires establishment of priority rankings for waters on the lists and 
develop TMDL,s for these waters. A Total Maximum Daily Load, or TMDL, is a calculation of 
the maximum amount of a pollutant that a water body can receive and still safely meet water 
quality standards. Water quality criteria are then are set by state law to maintain healthy 
chemical and physical parameters and to limit toxics and other potential pollutants based on risk 
assessment. Permit limits are based on the in-stream water quality criteria and the assimilative 
capacity of the receiving stream. To meet these and other limits, additional wastewater 
treatment, such as physicaVcheinica1 and/or biological systems, may be needed due to FGD 
wastewater impacts. 

2.11 Land Issues 

Coal Combustion Byproducts (CCB) 
In May 2000, EPA concluded, after nearly 20 years of study, that coal ash does not warrant 
hazardous waste regulation under RCRA Subtitle C and that states should continue to be the 
primary environmental regulators for coal ash management. 

A December 2008 release of ash from TVA’s Kingston coal-fired generating facility has resulted 
in increased scrutiny and focus on CCR management industry-wide. Southern Company has 
responded to an EPA request for information regarding ash ponds for several facilities. 
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In June 201 0, EPA issued a proposed rule regulating tlie management and disposal of CCRs. 
EPA presented two separate regulatory options under tlie Resource Conservation and Recovery 
Act (RCRA) for regulating CCRs when generated from coal-fired electric generating facilities: 
regulation as a solid waste or regulation as if the materials were a hazardous waste. Adoption of 
either option could require closure of, or significant change to, existing storage facilities and 
construction of lined landfills, as well as additional waste management and groundwater 
monitoring requirements. TJnder both options, the EPA proposes to exempt the beneficial reuse 
of coal combustion byproducts from regulation; however, a hazardous or other designation 
indicative of heightened risk could limit or eliminate beneficial reuse options. Georgia Power 
currently operates 1 1 electric generating plants with on-site coal combustion byproduct storage 
facilities (some with both “wet” (ash ponds) and “dry” (landfill) storage facilities). In addition to 
on-site storage, the Company also sells a portion of its coal combustion byproducts to third 
parties for beneficial reuse (in 20 10 approximately REDACTED of coal combustion byproducts 
generated). Historically, individual states have regulated coal combustion byproducts and the 
states in Southern Company’s service territory each have their own regulatory parameters. 
Georgia Power has a routine and robust inspection program in place to ensure the integrity of its 
coal combustion byproducts surface impoundments and compliance with applicable regulations. 

The impact on the Company’s operations will depend on the ultimate outcome of any final EPA 
regulation of coal combustion byproducts, which is estimated to be finalized no earlier than 
20 12. 

GPC’s coal combustion byproduct management practices are in compliance with the State of 
Georgia’s regulatory requirements. GPC will continue to comply with all existing and future 
state and federal regulatory requirements and is continually seeking to increase appropriate 
beneficial use of coal combustion byproducts that it generates. 

2.12 Major Litigation Matters 

New Source Review 
NSR is pre-construction permitting program under the CAA that applies to changes to an 
emissions source (e.g. , electric generating unit) that result in “significant” increases in air 
emissions. Any new changes to NSR regulations or new interpretations of existing regulations 
could impact the methods utilized by the Company to ensure Compliance and could have 
significant impact on unit operations. The Company has been actively participating in various 
legislative, regulatory, and judicial proceedings addressing NSR issues. 

In November 1999, the EPA brought a civil action in the U.S. District Court for the Northern 
District of Georgia against certain Southern Company subsidiaries, including Alabama Power 
and Georgia Power, alleging that these subsidiaries had violated the NSR provisions of the CAA 
and related state laws at certain coal-fired generating facilities. The court quickly dismissed the 
claims against Alabama Power and declined to add claims against Mississippi Power and Gulf 

Environmental Compliance Strategy 28 



Appendix: ISCLOSURE 

Power because the claiins were improperly brought in Georgia. While the court retained 
jurisdiction over the claiins against Georgia Power, the court adininistratively closed the case in 
2001, and the case has not been reopened. To date, EPA has not refiled its NSR claiins against 
Mississippi Power or Gulf Power; however it has sought additional information froin both 
companies on their NSR compliance status. 

United States v. Alabama Power 
After Alabama Power was dismissed froin the original action, the EPA filed a separate action in 
January 2001 against Alabama Power in the U.S. District Court for the Northern District of 
Alabama. In these lawsuits, the EPA alleged that NSR violations occurred at eight coal-fired 
generating facilities operated by Alabama Power and Georgia Power, including facilities co- 
owned by Mississippi Power and Gulf Power. The civil actions request penalties and injunctive 
relief, including an order requiring the installation of the best available control technology at the 
affected units. The EPA concurrently issued notices of violation to Gulf Power and Mississippi 
Power relating the Gulf Power’s Plant Crist and Mississippi Power’s Plant Watson. In early 
2000, the EPA filed a motion to amend its complaint to add Gulf Power and Mississippi Power 
as defendants based on the allegations in the notices of violation. However, in March 2001, the 
court denied the motion based on lack of jurisdiction, and the EPA has not re-filed. The original 
action, now solely against Georgia Power, has been administratively closed since the spring of 
2001, and the case has not been reopened. 

In the separate action against Alabama Power in the U.S. District Court for the Northern District 
of Alabama, Alabama Power settled certain claiins in June 2006 to resolve the portion of the 
lawsuit related to Plant Miller. With respect to all other claims, Alabama Power prevailed on the 
merits - on March 14,201 1, the district court granted Alabama Power’s motion for suinmary 
judgment on all remaining claiins and dismissed the case with prejudice. The court ruled that the 
EPA could not prove Alabama Power should have predicted an emission increase following the 
projects at issue because the einissions methodology EPA had presented to the court was flawed. 
The EPA and the Alabama Environmental Council have now appealed the court’s decision to the 
U.S. Court of Appeals for the Eleventh Circuit. 

Carbon Dioxide Litigation 

Connecticut v. AEP 
In 2004, eight states and tlvee environmental groups filed a nuisance suit against Southern 
Company and four other electric power companies seeking reductions in the companies’ 
einissions of greenhouse gases. In September 2005, the U.S. District Court for the Southern 
District of New York dismissed the case on the grounds that the global wanniiig issues of the 
case “present non-judiciable political questions that are consigned to the political branches, not 
the Judiciary.’’ The plaintiffs appealed that decision to the U.S. Circuit Court of Appeals for the 
Second Circuit and, on September 21,2009, the Second Circuit reversed the district court’s 
ruling, vacating the dismissal of the plaintiffs’ claim, and remanding the case to the district court. 
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After unsuccesshlly requesting a rehearing en banc before the Second Circuit, defendants 
appealed the case to the United States Supreme Court. On June 20,201 1, in a unanimous 
decision, the Supreme Court overturned the Second Circuit’s decision, holding that the plaintiffs’ 
federal commoii law nuisance claims against the utilities were displaced by the Clean Air Act 
and EPA regulations addressing greenhouse gas emissions, and the Court remanded the case for 
consideration of whether federal law may also preempt the remaining state law claims. 

Native Village of Kivalina v. Exxon Mobil Corp 
In February 2008, the Native Village of Kivalina and the City of Kivalina (Alaska) filed a 
lawsuit in the U.S. District Court for the Northern District of California against several electric 
utilities (including Southern Company), several oil companies, and a coal company. The 
plaintiffs allege that their village is being destroyed by erosion related to global warming caused 
by the defendants’ emissions of greenhouse gases. The plaintiffs assert claims for public and 
private nuisance, under both state and federal law, and contend that the defendants have acted in 
concert and are therefore jointly and severally liable for the plaintiffs’ damages. On September 
30, 2009, the district court granted the defendants’ motions to dismiss the case based on lack of 
jurisdiction and ruled that the claims were barred by the political question doctrine and by the 
plaintiffs’ failure to establish the standard for determining that the defendants’ conduct caused 
the injury alleged. The plaintiffs appealed the decision to the 1J.S. Court of Appeals for the Ninth 
Circuit, but case was stayed by the Ninth Circuit in February 20 1 1, pending the decision of the 
Supreme Court in Connecticut v. AEP. As noted above, the Supreme Court decision was issued 
on June 20,201 1 in favor of the defendant companies, and the plaintiffs in Kivalina have moved 
to lift the stay on their Ninth Circuit appeal and have requested the opportunity to submit 
supplemental briefing regarding the effect of the Supreme Court’s decision. 

Comer v. Murphy Oil 
On April 18,2006, several plaintiffs sued Southern Company and a number of oil, gas, coal, and 
utility companies in the U.S. District Court for the Southern District of Mississippi seeking 
damages resulting from Hurricane Katrina. Because the plaintiffs named Southern Company 
instead of its individual operating companies, Southern Company was dismissed from the case, 
and the plaintiffs’ motion to add the operating companies was not acted upon before the entire 
case was dismissed by the district court in 2007 based on the plaintiffs’ lack of standing and the 
political question doctrine. Plaintiffs appealed the case to the U.S. Court of Appeals for the Fifth 
Circuit, and a three-judge panel of the Fifth Circuit reversed the district court decision on 
October 16, 2009, holding that the plaintiffs did have standing to assert their nuisance, trespass, 
and negligence claims and that none of the claims were barred by the political question doctrine. 
On May 28,201 0, however, the Fifth Circuit dismissed the plaintiffs’ appeal of the case on 
procedural grounds, reinstating the district court decision in favor of the defendants. On January 
10,20 1 1 , the TJnited States Supreme Court denied the plaintiffs’ petition to reinstate the appeal, 
ending the case. 

Environmental Compliance Strategy 30 



Appendix B PUBLIC DISCL 

However, on May 27, 20 1 1 , the same plaintiffs filed a new a class action complaint in the same 
district court involving substantially similar allegations. The current litigation names operating 
companies Alabama Power, Georgia Power, Gulf Power and Southern Power, and includes many 
of the other same defendants that were involved in the earlier case. 

2.13 Other Considerations 

Currently, there are no proposed regulations relating to lead that may have an effect on the 
installation of equipment or changes in the operation of electric generating plants. In addition, 
Appendix C provides an overview of existing and proposed regulations in regards to low-level 
and higli-level nuclear waste. Southern Company will continue to inonitor these issues and 
evaluate its strategy as changes occur. 
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Based on the extensive regulatory and legislative issues described above, Southern Company, 
including GPC , has developed a comprehensive, flexible compliance strategy. Southern 
Coinpany coinpleted an initial environmental strategy followiiig the passage of the 1990 Clean 
Air Act Amendments and established an annual, essentially on-going, process to develop, 
review, and update environmental coinpliance strategies using sophisticated, state-of-the-art 
analytical tools. The process has evolved and been refined over the years, but the goal of this 
process is to produce least-cost coinpliance strategies that will minimize the impact on customers 
while achieving environmental objectives and assuring coinpliance with all requirements. This 
strategy process is illustrated in the figure below (Fig. 3-1). The strategy is essential for internal 
decision making and communication, and is documented for the public service coimnissions. 

New Laws and 

Environmental 

Specific Financial 
Unit Emission 

Figure 3-1 Annual Environmental Strategy Development Process for Existing Generation 
Retrofits 
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3.1 Strategy 

The process for developing the environmental coinpliance plan includes the coinpreheiisive 
involvement of a number of organizations within tlie company, including enviromnental, 
governmental affairs, planning, fuels, engineering, finance, operations, communications, 
generating plants, and research groups. This integrated process includes four steps as discussed 
below. 

1. 

2. 

Predicting and integrating the outcome of new environmental requirements. The first 
step iiivolves gathering all available knowledge about current and possible future local, 
state, regional, and national environmental requirements. The future requirements inay be 
in tlie form of legislation that will need future ruleinakings or in the form of draft or 
proposed new rules that must go through tlie rulemaking process to become final. Some 
rules may be part of an allowance-based cap and trade program over a regional or national 
scale and others inay be local or state requirements that inandate specific requirements on 
specific plants. For many rules, the possibility that litigation will result in changes to the 
rule creates additional uncertainty. 

Developing assumptions on national, Southern Company, and Operating Company 
levels. In order to predict the impacts of the requirements on the generating plants, the 
company must make assumptions to predict generating unit, Southern Company, and 
national electric system responses to existing and future environmental requirements (in 
addition to growing demands for electricity). These assumptions include: 

0 

0 

Unit operating characteristics such as heat rates, capacity, and emission rates. 

Fuel characteristics and costs, including natural gas, coal, and oil. 

0 

0 

Allowance prices for cap and trade programs. 

Control technology options and costs. 

Future generation demand. 

To appropriately consider future legislative and market uncertainty, a scenario planning 
process was employed for long-term resource planning. A range of planning scenarios 
were developed and modeled as a part of the company’s IRP Process. This range was 
established through the work of a coordinated planning teain corisisting of internal and 
external subject matter experts and company planning managers. The planning scenarios 
identify two fundamental dimensions that affect the range of potential futures for the 
electric utility industry - fuel market supply fundamentals and COzh-enewables legislation. 
The scenario planning process is described in detail in Section 6.4 of tlie IRP. 
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3. Application of generating unit-specific cost-effective control technology options. The 
application of control technology is dictated initially by the anticipated environmental 
requirements for each specific generating plant and/or unit. In some cases, the plant or 
unit’s emission control requirements are mandated, such as a plant-specific limit to meet 
local air quality requirements. In some cases, such as the cap and trade program for SO2 
established to address acid rain, utilities can choose the most cost-effective option: fuel 
switching, applying control technology, or purchasing emission allowances. The decision 
process reviews the cost-effectiveness of each of these options for each unit. Several of the 
most important emission control technologies for Southern Company coinpliance are 
described in the technology review discussion below. 

The availability of control technology options varies by pollutant, as well. For example, 
when complying with SO2 reduction requirements, the choices are basically fuel switching 
to lower sulfur coal, installing scrubbers, or buying allowances. Scrubbers are also 
effective for the reduction of fine particulates. For NOx control, there are more control 
technology options available, such as low-NOx burners, selective catalytic reduction, and 
selective noncatalytic reduction. Mercury emissions can be reduced through co-benefits 
from the combined operation of an SCR and a scrubber for units burning bituminous coal. 
The injection of activated carbon or the introduction of other substances into the flue gas 
stream can also reduce mercury emissions. A fabric filter technology such as COHPAC or 
a baghouse may be necessary for fine particulate and/or mercury reduction at units burning 
sub-bituminous coal and at some older, smaller units where a scrubber is not economical. 
The cost, control effectiveness, and appropriateness of each technology for each generating 
unit must be considered. The figure below (Fig. 3.1-1) illustrates various control 
technologies and applications as well as typical project engineering and construction times. 
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.316(a) Thermal 

.316(b) Impingement & 
Entrainment 

Figure 3.1-1 Emission Control Technologies for Coal-Fired Boilers 
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All of these considerations are taken into account in developing a unit-specific decision on 
the application of emissions control technologies. The figure below (Fig. 3.1-2) illustrates 
this decision process. 

Detailed review 
of alternatives 

Figure 3.1-2 Visual Representation of the Decision to Control process 

4. Determining and evaluating the financial impacts of the strategy. The final step is to 
make sure that the right economic decision is being made on a plant, GPC, and Southern 
Company basis for Georgia Power Company and its customers. Some units and plants may 
not be able to achieve the required emission reductions in a cost-effective manner and would 
need to acquire additional allowances to comply. If emission controls are mandated for a 
specific unit, then the economic value of the generating asset including fbture operating costs 
must be considered before application of the technology. 

After the process is completed and analyzed across the various planning scenarios, a strategy is 
compiled on a unit level and reviewed annually based on the most current information. One 
major goal of the environmental strategy process is to maintain flexibility by including as much 
information as possible in the process before making final decisions. If allowed by the 
regulations, controls are applied to the most cost-effective units first. 

A key advantage of this process is that it allows decision making on an incremental basis. While 
the strategy includes emission control plans for the next 10 years, final decisions on specific 
pollution control projects are not made until corninitrnents are required so that construction can 
corninence. That is, while controls may be "planned" on a particular unit in 201 6, no firm 
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coizllnitineiit to that plan will be made until necessary to assure that the emission control 
equipment is in place and operational when needed. This flexibility allows the coinpany to adapt 
to changing requirements and reduce costs to the customer. 

Future regulatory and legislative requirements that could significantly impact both the scope and 
the cost of coinpliance over the next decade are being incorporated into the strategy. Southern 
Company will continue its involvement in emerging regulations, and these requirements will be 
incorporated into future strategy updates, as appropriate. 

Many of the potential future regulatory requirements, especially those needed to attain ozone and 
fine-particulate ambient standards are aimed at further NOx and SO2 reductions. Even mercury 
requirements will potentially rely upon SO2 and NOx control technologies for einission 
reductions. All of this uncertainty reinforces the need for a flexible, robust compliance plan. 
Accordingly, as decision dates for fuel and equipment purchases approach, or as better 
information relative to regulatory and econoinic drivers becomes available, the analysis will be 
updated to determine the most cost-effective compliance decisions while maintaining future 
flexibility in the strategy. Additional expenses associated with these regulations are anticipated 
to be incurred each year to maintain current and future compliance. Because the Company’s 
coinpliance strategy is impacted by factors such as new regulations, changes to existing 
environinental laws and regulations, the cost of emissions allowances, and changes in fuel use, 
future eiiviroruneiital coinpliance costs will continue to be incurred. 

3.2 Strategy Assumptions 

Based on this extensive strategy process and the regulatory and legislative requirements 
discussed in Section 2.0, the Southern Company environmental strategy, which includes the 
strategy for GPC, is reviewed and updated each year. 

The current requirements underlying the current system strategy include: 

Compliance with Acid Rain Program requirements through fuel switching to lower SO;! 
emissions and the installation of low-NOx coinbustion controls, by using the SO;! 
allowance bank and purchasing allowances, and by averaging NOx emissions on a system 
basis to better assure coinpliance and lower costs. 

Assuring ozone coinpliance through the installation of SCR systems and other NOx 
controls at units in the Southern Company system. 

Compliance with CAIWCSAPR Aimual and Seasonal Trading Program through 1 -hour 
ozone controls, allowance purchases, and additional emission controls. 

Additional NOx controls to address local concerns as appropriate. 
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e Assuiing integration with expected state plans to achieve the 8-hour ozone and PM2.5 
standards. 

e Compliance with the Georgia Multi-Pollutant Rule and the Clean Air Visibility Rule 
requirements. 

Permitting to assure compliance with Title V and Compliance Assurance Monitoring. e 

e Cooling towers, intake structures, waste manageinent programs, and other controls and 
measures to assure land and water compliance. 

Preparing for Utility MACT compliance with addition of emission controls. e 

As outlined in Section 2.0, in addition to the current requirements, there are several anticipated 
future clean air requirements that will further restrict SO2, NOx, mercury, HAPS, and C02. At 
the same time, more stringent clean water and solid waste requirements are expected to replace 
and/or supplement the current rules surrounding water intake, thermal discharge, waster water, 
and coal combustion byproduct management. While there is uncertainty surrounding the 
stringency and timing of these requirements, they must also be considered in the development of 
the environmental strategy. 

The strategy combines tlie assumptions surrounding the regulatory requirements with the 
environmental control technology that is coinmercially available and results in specific emission 
control applications across Southern Company. The current strategy also anticipates active 
participation in the SO2 and NOx allowance markets to achieve compliance. 

3.3 Emission Control Technologies 

Research and development are an integral part of the overall Southern Company environmental 
strategy and compliance plan. Through research, technologies are considered, evaluated, 
developed, and selected for possible implementation to meet compliance with federal and state 
regulatory requirements. Technology-related decisions are made based on compliance 
alternatives, technical review (often following actual testing), schedules, equipment-vendor price 
quotes, total costs over the useful life, specific unit issues, and performance guarantees. 
Operational, maintenance, and economic feasibility are an important part of the decision-inaking 
process. 

Since the Clean Air Act Amendments of 1990 were implemented, research and development 
have been crucial for Southern Company in assuring that the best possible strategies are selected 
for implementation. Appendix B provides a list of technologies considered in an ongoing effort 
to lower emissions, meet mandated requirements in a timely manner, maintain system reliability, 
and assure low-cost energy for customers. 
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Research programs are conducted at GPC plants, at other Southern Company plants across the 
Southeast, and through industry affiliations at plants across the U.S. and around the world. To 
minimize cost and risk, only proven teclmologies should be implemented commercially. Past 
programs to test low-NOX burners, precipitators, catalyst materials for Selective Catalytic 
Reduction (SCR) systems, flue gas desulfurization systems and other equipment have 
contributed to Southern Company’s ability to meet stringent requirements while enabling GPC to 
remain a low-cost energy provider for Georgia. 

3.4 Other Environmental Issues 

Southern Company is actively involved in the research, evaluation, and development of 
renewable resources and energy efficiency initiatives. The testing of switchgrass, wood waste, 
and other biomass has been ongoing for a number of years and research into the feasibility of 
converting selected coal units to fire biomass as the primary he1 is well underway. In 2008, 
Southern Company and GPC completed a Plant Mitchell biomass conversion study with positive 
results, prompting GPC to file with the Georgia Public Service Commission an application for 
Certification to convert Plant Mitchell to a 96-MW biomass plant. The Georgia Public Service 
Commission approved the certification of the conversion to biomass fuel in a vote on March 17, 
2009. However, Georgia Power has decided to delay capital spending for the Plant Mitchell 
biomass project to evaluate recently finalized rules regarding industrial boiler emissions 
discussed in Section 2.6 
(IB MACT). Soutliern Company continues to study the potential for wind power and the sale of 
power from landfill gas sources and other certified “green” sources. 

Southern Company operating companies plan to increase investment in energy efficiency and 
demand control programs. Existing programs significantly reduce the peak demand for 
electricity. 

Efforts across Southern Company are focused on developing and deploying technologies to 
reduce greenhouse gases while making sure that electricity remains reliable and affordable. 
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This section summarizes Southern Company’s compliance strategy for environmental 
requirements. Since the Clean Air Act Amendments were passed in 1990, Southern Company 
and its operating companies have been challenged by a host of new environmental regulations 
and requirements as described in Section 2.0. The company has consistently responded with a 
timely, cost-effective strategy that has either met or exceeded the new clean air requirements, as 
well as other existing and new environmental regulations. 

To date, the applicable regulations and the Southern Company compliance plan have focused 
largely on reduction of SO2 and NO, emissions. Since 1990, Southern Company has reduced its 
emissions of SO2 by approximately 72 percent and NOx by more than 70 percent from 1990 
levels, while electricity generation has increased by more than 40 percent. These reductions 
were achieved by fuel switching to lower sulfur coals and the application of low-NOx burners 
and, more recently, the installation of selective catalytic reduction (SCR) systems and flue gas 
desulfirization (FGD or scrubbers) at plants across the Southern Compaiiy system. 

Numerous additional federal and state regulations are requiring further reductions in power plant 
air emissions. At the same time, EPA is developing significant new regulations governing water 
resources and waste management at power plants. The new rules will require reductions in 
pollutants not regulated to date and will present new challenges. This section reviews the 
company’s clean air strategy and provides a brief overview of the evaluations underway to 
address upcoming water and waste management regulations. 

4.1 Clean Air Strategy Review 

The Acid Rain Program required significant reductions in the emissions of SO2 and NO, 
beginning in 1995 (Phase I of the program), and also required the installation of continuous 
emission monitoring equipment. In 2000 (Phase 11), the emission limits were reduced again. As 
a predominately coal- and fossil-based utility, Southern Coinpany was greatly impacted by the 
Acid Rain Program requirements. There is no better example of Southern Company’s effective 
response to a major technical challenge than the Acid Rain compliance plan. Southern Company 
has reduced emissions and increased generation in an efficient and cost-effective manner. 

Since implementation of the Acid Rain prograin, Southern Company has developed cost- 
effective plans to ensure compliance with many other CAA regulations designed to achieve 
additional reductions in SO2 and NOx emissions fi-om power plants, including the Clean Air 
Interstate Rule and state regulations designed to achieve attainment with the ozone and PM 
NAAQS. The company is now in the process of developing a compliance strategy for EPA’s 
final Cross-State Air Pollution Rule (CSAPR), which was released on July 7, 201 1. The 
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company is also evaluating potential compliance options for the EPA’s filial IJtility MACT rule, 
which is scheduled for release in November and will regulate mercury and other hazardous air 
pollutants. 

REDACTED REDACTED 

The discussion below reviews Southern Company and GPC’s SO2 and NOx compliance strategy 
and provides a brief overview of potential compliance options for the pending Utility MACT 
rule. 

4.1.1 SO2 Compliance 

With respect to the Acid Rain Program, Southern Company’s and GPC’s SO2 compliance 
strategy involved the creation of a bank of allowances during Phase I (1 995- 1999) to be carried 
over into Phase 11, which began in 2000. The strategy has always relied heavily upon use of low- 
sulfur coals at affected units but is increasingly incorporating FGD (scrubber) systems for SO2 
control at the larger affected units. Both the overall strategy and consistent environmental 
coinpliance have been achieved in a cost effective manner. 

The SO2 strategy for compliance with CAIR continues to incorporate the use of low-sulfur coal , 
installation of scrubbers, and the use of banked and purchased allowances. However, further fuel 
switching is limited due to the large amount of low sulfur coal that Southern’s generating fleet 
currently burns. In addition, increasingly tight fuel markets have introduced inore moderate 
sulfur coals, which accelerate depletion of the SO2 allowance banks. These factors combined 
with the Georgia Multipollutant Rule requirement to install scrubbers on certain units by 
specified dates and Georgia Rule (uuu), which requires a 95% reduction in SO2 emissions at the 
scrubbed units, have increased GPC’s reliance on scrubber installatioiis and reduced reliance on 
low sulfur coal. 

The table below (Table 4.1.1-1) provides an update on GPC SO2 bank withdrawals and the SO2 
allowance banks being carried forward into 201 1. For purposes of Acid Rain compliance, GPC 
is expected to continue to draw down from its SO2 allowance bank and secure allowance 
purchases, as needed, to maintain compliance until scrubbers are installed on additional coal- 
fired generating units. 
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In 201 0, Phase I of the CAIR SO2 program began. This CAIR SO2 program augments the Acid 
Rain Program by requiring affected sources in CAIR states to retire two Acid Rain Program SO2 
allowances for every one ton of SO2 emitted in Phase I, as opposed to a one-for-one retirement 
required under the Acid Rain Program froin the program start through 2009. For 201 1, the 
alternatives available for compliance with the SO2 reduction requirements of the Acid Rain 
Program remain the same: fuel switching to lower-sulfur coals or natural gas, purchase of SO2 
emission allowances, scrubbing, and unit repowering or retirement. 

From the time CAIR was finalized in 2005, through the litigation process, the SO2 allowance 
market has been marked by volatility. As shown in the next figure (Fig. 4.1.1 - l), the price for 
SO2 allowances has decreased substantially froin historically high prices in 2005 and 2006. The 
market also responded to the July 2008 vacatur of CAIR with a decrease in price and trading. 
Prices continued to fall in 20 10 due to recession-driven electricity demand reductions and 
continued uncertainty over a CAIR replacement. 

Figure 4.1.1-1 Historic SO2 Price Summary 

A review of the SO2 compliance strategy confinned the strategy was not significantly impacted 
by new fuel and/or SO2 allowance-price forecasts. The strategy has always been to burn lower- 
sulfur coal, use allowances froin the bank for as long as possible, and then purchase allowances 
and install FGD emission control equipment when necessary. Fuel switching is limited, the 
allowance bank has been and is continuing to be depleted, and new rules will force the next 
phase of the long-tenn strategy to be implemented. The eventual requirement for FGD 
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equipment has been understood since the first strategy was implemented following passage of 
the CAAA. The timing of the requirement has been a hnction of fuel burn, sulfur content, 
energy demand, availability and price for allowance purchases, natural gas prices, and other 
variables. A number of scrubbers have been installed in the Southern Company system, and 
others will follow. 

The CSAPR, issued on July 7,20 1 1 , will replace CAIR beginning January 1 , 20 12, and the 
CAIR program will be discontinued. New annual SO:!, allowances will be allocated under 
CSAPR to existing affected sources, including all of Georgia Power’s fossil-fuel-fired electric 
generating units for the 2012 compliance year and beyond. Existing balked allowances will not 
be useful for compliance with the CSAPR. There will be two SO:! allowance program running in 
parallel: the new CSAPR SO:! program and the legacy Acid Rain SO:! program. Existing SO:! 
allowances will still be useful for compliance with Acid Rain program requirements, but the 
value of the allowances will be negligible since the CSAPR is much more stringent. Future 
allowance prices for SO2 under CSAPR are uncertain at this time but are expected to be higher 
than what current Acid Rain / CAIR allowances have been predicted to be in the future. While 
the compliance plan for CSAPR SO:! requirements is still under development, it is expected to 
include a combination of low sulfur fuel use, allowance purchases, and operational changes. The 
need for additional controls related to CSAPR is unknown at this time. Additional rulemakings 
underway at EPA and the state level, such as the Utility MACT, state implementation of the SO2 
NAAQS, and the new PM-2.5 NAAQS could require further reductions in SO2 emissions and 
impact the compliance strategy over the next few years. 

4.1.2. NOx Compliance 

The Southern Company and GPC NOx compliance strategy for Acid Rain compliance consisted 
of installing low-NOx burners, over-fired air (OFA) systeins, burner tips, and associated 
controls. Acid Rain Program NOx compliance is demonstrated under a single-system NOx 
averaging plan for Southern Company filed with each State agency and the EPA. System 
averaging of NOx emissions lowers system cost and further ensures compliance with Acid Rain 
regulations. While NOx compliance for Acid Rain has been achievable, subsequent regulations, 
including ozone nonattaimnent area requirements, CAIR, and the Georgia Multipollutant Rule, 
have required further NOx reductions which provide significant additional margin for Acid Rain 
Program NOx compliance. Controls installed under these regulations, as discussed below, 
reduce the system average NOx emissions well below Acid Rain Program requirements. 

The table on the next page (Table 4.1.2-1) summarizes the Georgia Power NO, control strategy 
and provides an up-to-date equipment installation status on the affected units, including low- 
NOx equipment beyond the original Acid Rain requirements. In addition to NOx controls, 
details relative to the flue gas desulfurization devices and particulate control changes are 
provided in this table. Appendix A provides a reference list of the acronyns/abbreviations used 

Environmental Compliance Strategy 43 



Appendix SC 

in the table for both controls and vendor names. See Appendix B for additional technical 
summaries on emission control technologies. 

tion Status 
NOs Control SOz Control 

FGD 

LNCFS I1 (ICL) / SCR 

LNCFS I1 (ICL,) / SCII. 

LNCFS I1 (ICL,) / SCR 

Bowen 1 T 

Bowen4 I T  LNCFS 11 (ICL) / SCR 

Branch 1 & LNB (B&W) / SCR"" - 2013 

L,NB (B&W) / SCR** - 2013 

Branch3 I C  
~ 

L,NB E B P )  / SCR" - 2015 FGD" - 2015 

FGD" - 2015 Branch 4 + L,NB (BBP) / SCR" - 2015 

LNB 

Haniriiond 2 I W FGD ~1 LNB 

LNl3 

LNB / OFA (FW) / SCR (MHl) 

Hamrnorid 3 + FGD 

Kraft 1 

Kraft 2 

Kraft 3 

==%- McDonough 2 

L,NB / OFA 

LNB / OFA 

McIntosh 1 I W OFA 

Mitchell 3 T 

Gaston 1 W L , N B  (B&W) 

i LNB (B&W) 

LNT3 (B&W) 

Gaston 2 

Gaston 3 

Gaston 4 LNB (B&W) 

FGD - 20 14 

FGD - 2013 

OFA / SCR - 2013 

OFA / SCR - 201 3 Scherer 2+ 

Scherer 3+ IT OFA / SCR 

LNCFS I1 (ABB-CE) / SCR 

LNCFS 11 / SCR Wansley 2 

Yates 1 IT L.NB / Gas Cofire Capability Chiyoda Scrubber 
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-~ 

Yates 2 

Yates 3 

T 
T 

NR / Gas Cofire Capability 

NR / Gas Cofire Capability 

T 

T 

Yates 4 

Yates 5 

FAN / CCOFA (ICL) / Gas Cofire 
Capability 

FAN / CCOFA (ICL) / Gas Cofke 
Cauabili tv 

Ozone Nonattainnient Review 
To meet the NOx reduction requirements for the 1 -hour and 8-hour Atlanta ozone SIPS, 
additional controls beyond those necessary for the Acid Rain Program were required. 

T Yates 6 

Yates 7 T 

Alternatives considered technologically, operationally, and economically feasible (for at least 
certain units) for controlling NOx to meet the ozone requirements included: 

L.NCFS IT (ICL) / Gas Cofire FGD" - 2015 
Capability / SCR" .I 2014 

Capability / SCR" - 2014 
FAN / SOFA (ICL.) / Gas Cofire FGD" - 2015 

SCR. 

Upper furnace gas injection (10 percent). 

Overfire air (OFA). 

LNBs. 

Selective non-catalytic reduction (SNCR). 

Generic NOx Coiitrol Intelligent System (GNOCIS). 

L,ow-NOx Concentric Firing System (LNCFS) I - 111. 

Asea Brown Boveri (ABB) P2 burner tips. 

Cofire natural gas. 

Natural gas reburn. 

Deep-staging low-NOx burners (ABB TFS 2000R). 

Separated overfire air (SOFA). 

Natural gas conversion. 
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t~ Close-coupled overfire air (CCOFA). 

Switch to PRB coal. 

Analysis of the best solution for NOx reduction at affected units considers the capital and 
operating cost of the controls, as well as their performance and resulting production cost savings. 
In the case of meeting the 1 -hour SIP for the Atlanta area, Plants McDonough, Yates, Bowen, 
Wansley, and Hammond met specific source NOx targets or an average 0.13-1b/mmBTU rate 
during the ozone season. Plants Scherer and Branch are also affected and met specific NOx 
targets or coinply as part of the seven-plant, 0.18-lb/inmBTU rate during the ozone season. In 
addition, Plant Scherer is required to comply with a site-average emission rate of 0.17- 
lb/mmBTU rate during the ozone season. The seven plant rate and the Scherer site-average rate 
were revised by the Georgia EPD effective May 1, 2007 to help address 8-hour ozone attainment 
in Macon, Georgia. Actual coinpliance implementation decisions were made based on a 
technical review of the compliance alternatives, equipment-vendor price quotes, specific unit 
issues, and performance guarantees. 

Plant Scherer Units 1,2,  and 3 have been switched to PRB coal to lower NOx emissions. In 
addition to controls required to coinply with ozone nonattainment area requirements, the Georgia 
Multipollutant Rule, issued in June 2007, requires the installation and operation of SCR systems 
at certain additional units by specified dates between 2008 and 2015. 

CAIR Annual NOx Compliance 
The Southern Company and GPC CAIR Annual NOx compliance strategy involves purchasing 
allowances for CAIR Phase I (2009-20 14) to supplement reductions froin NOx controls. The 
Annual NOx strategy can include fuel switching fi-om coal to natural gas, low NOx burners, 
selective catalytic reduction (SCR), selective non-catalytic reduction (SNCR), the use of banked 
and purchased Armual NOx allowances, and unit retirement. The strategy for the purchase of 
allowances is included later in this section. 

Like the SO? market, the Annual NOx allowance market has been marked by volatility following 
the vacatur of CAIR. The market for NOx allowances dropped in price and trading volume in 
July 2008 and rose in December 2008 following the remand. Prices continued to fall in 20 10 due 
to recession-driven electricity demand reductions and continued uncertainty over a CAIR 
replacement. Figure 4.1.2-1 shows historic Annual NOx prices since 2008. Future allowance 
prices for NOx under CSAPR are uncertain at this time but could possibly be higher than what 
current Acid Rain / CAIR allowances have been predicted to be in the future. The Georgia Power 
fuel budget calls for the continued reliance upon coal-fired generation over the next few years. 

Annual NOx allowance purchases and the use of NOx controls across the Southern Company 
system have been instrumental in achieving CAIR Annual NOx compliance. SCR emission 
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control equipment will play a large role in current and future NOx compliance, and, as discussed 
above, SCR equipment is currently being planned for additional units in Georgia and is being 
installed on other units across the Southern Company system. In addition to CAIR compliance, 
SCR equipment will likely be required on the Southern system to achieve attainment with the 
EPA's revised 8-hour ozone standard, wliicli is expected to be finalized later in 201 1. Any 
additional SCR equipment installations beyond those already required cannot be determined at 
this time and will be a hiiction of individual unit economic efficiencies, energy demand, 
availability and price for allowance purchases, natural gas prices, and other variables. 
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Figure 4.1.2-1 Historic Annual NOx Price Summary 

CAIR Seasonal NOx Compliance 
The Southern Company and GPC CAIR Seasonal NOx compliance strategy is functionally 
identical to the Annual NOx compliance strategy. compliance is assured through a mix of 
Seasonal NOx allowance purchases and NOx emission controls. Emissions control decisions are 
driven by Annual NOx compliance. 

In past years, Southern Company's only exposure to a Seasonal NOx program was through the 
NOx Budget Trading Program (the Regional NOx SIP Call Rule), and only for units above the 
32nd parallel in the State of Alabama. All of the Southern Company states, with the exception of 
Georgia, are subject to the CAIR Seasonal NOx program. Thus, in 201 1, GPC's exposure to the 
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CAIR Seasonal NOx program is still isolated to its ownership interest in Plant Gaston Units 1 - 4 
in Alabama. In 2012, however, when CSAPR goes into effect, all of the GPC's facilities will be 
included in the CSAPR seasonal NO, program. While the CSAPR compliance strategy is still 
under development, it will likely include purchasing allowances to meet the compliance need for 
emissions beyond those that are controlled and covered by allocated allowances. 

The needs and the costs for purchasing Seasonal NO, allowances vary on a year-by-year basis. 
The current Seasonal NOx market is depressed along with Annual NOx for the same reasons. 
Figure 4.1.2-3 shows historic Seasonal NOx prices. The market transition from the end of the 
NOx Budget Trading Program to the start of the CAIR Seasonal NOx Program was seamless. 
However, as with the SO2 program, EPA is discontinuing the CAIR NOx allowance programs 
and is establishing new NOx trading programs with new allowances under CSAPR beginning in 
2012. CAIR NOx allowances cannot be used for CSAPR compliance. Future allowance prices 
for NOx under CSAPR are uncertain at this tiine but could possibly be higher than what current 
Acid Rain / CAIR allowances have been predicted to be in the hture. 
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Figure 4.1.2-3 Historic Seasonal NOx Price Summary 
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Standards 

As the EPA proceeds in developing a new Utility MACT Rule, the company has been assessing 
whether the installed technologies will be sufficient to comply with the MACT standards and 
evaluating what additional controls may be necessary. Based on the company’s analysis of the 
proposed rule and performance of the controls installed to date, additional controls inay be 
required, even at plants already equipped with SCRs and scrubbers. Specifically, it appears that 
baghouse systems and scrubbers may be required in order to meet the proposed standards at all 
coal-fired units. On EPA’s current schedule, the rule would require compliance within thee  
years of publication of the final rule in the Federal Register (expected as early as 201 5) with the 
possibility of a one-year extension (expected 201 6). 

Even with a possible 1 -year extension of the compliance deadline, the Company has determined 
that it would need to begin making capital expenditures as early as January 2012 in order to 
strive to complete construction of the required baghouse controls on a subset of units by the 
extended compliance deadline. Work necessary to begin could include detailed engineering 
studies, deep foundation work, relocations of existing equipment on site, and any other work 
necessary to strive to meet the schedule for the expected compliance deadline of the IJtility 
MACT. At the same time, while the company is projecting that baghouses inay be required for 
MACT compliance, these analyses are based on the proposed rule, and no determination can be 
made regarding the ultimate compliance strategy until after EPA issues a final Utility MACT 
Rule. 

4.2 Clean Water Strategy Review 

For a discussion of the current water initiatives under consideration at EPA under tlie Clean 
Water Act as it applies to new and existing facilities, see section 2.10. The general impact on 
Southern Company and Georgia Power is included in the discussion. 

Water Intake Structures 
Georgia Power is currently evaluating compliance alternatives for the proposed Section 3 16(b) 
rules, which inay include tlie addition of fine-mesh screens and/or other technologies such as 
cooling towers at certain facilities. Although the implications of this rule inay be different for 
each plant, it is expected that varying combinations of robust biological studies, intake structure 
modifications, and cooling towers will be required. Exact compliance requirements are uncertain 
at this time and final regulations are expected in 2012. 

Wastewater Treatment Facilities 
As GPC brings a number of FGD systems online, wastewater at plants with these systems will 
possibly be impacted. Additional treatment facilities may be required to meet existing state 
water quality criteria or to coinply with future federal effluent guidelines revisions. 
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4.3 Coal Combustion yproducts (CC 

Southern Company and GPC are currently evaluating compliance alternatives and requirements 
under the proposed CCR rule The financial and operational impacts of this rule will depend on 
numerous factors, including: whether coal combustion byproducts will be regulated as hazardous 
waste or non-hazardous waste; whether the EPA will require early closure of existing wet storage 
facilities; whether beneficial reuse will be limited or eliminated through a hazardous waste 
designation; whether the construction of lined landfills is required; whether hazardous waste 
landfill permitting will be required for on-site storage; whether additional wastewater treatment 
will be required; the extent of any additional groundwater monitoring requirements; whether any 
equipment modifications will be required; the extent of any changes to site safety practices under 
a hazardous waste designation; and the time period over which compliance will be required. 

Because the rule is not final, exact compliance requirements are uncertain at this time and will be 
determined in the final rule which is not expected before 20 12. 

GPC will continue to coinply with all existing and future state and federal regulatory 
requirements and is continually seeking to increase appropriate beneficial use of coal combustion 
byproducts that it generates. 
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4.4 Strategy and Schedule 

The eiiviroiiinental strategy and schedule continues to evolve, even as state and federal 
requirements are being proposed and finalized. The current 20 1 1 GPC enviroilrnental strategy 
and schedule for both Air (Fig. 4.4- 1) and Land and Water (Fig. 4.4-2) are provided in the 
following figures. Projects shown in red are either under construction or committed projects. In 
general, certain aspects of the strategy are constantly under reevaluation and the schedule 
remains dynamic. 

i 
REDACTED 

Figure 4.4-1 Environmental Compliance Schedule (Air Only) 
2011 Financial Plan for GPC 

Scrubber requirements were assessed first to meet Acid Rain and CAIR requirements and 
expected PM2 5 state iinpleinentation plans. The need for SCRs was assessed for 8-hour ozone 
state implementation plans and future reductions to the ozone standard. The scrubbers and SCRs 
will also be a major consideration for coinpliance with CAVR. GPC has been notified that all 
facilities are iii coinpliance with CAVR through at least 2015. Mercury einissions are also 
reduced at units with both scrubbers and SCRs. GPC has included possible additional baghouses 
in its current schedule above and intends to initiate work in 2012 necessary to strive to meet the 
expected coinpliance deadline of the Utility MACT, as discussed above in Section 4.1.3. These 
are shown in the 201 5 to 2017 time fraine as an illustration of possible project coinpletion dates. 
Exact completion dates will depend upon the result of the final rule and the issuance of available 
coinpliance extensions. 
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REDACTED 

I 

Figure 4.4-2 Environmental Compliance Schedule (Land and Water) 
201 1 Financial Plan for GPC 

In addition to those projects included above in the current land and water schedule, additional 
compliance obligations are possible as a result of new or revised future rules. Intake structure 
upgrades, fine mesh screens, and/or cooling towers could be required for anticipated 3 16(b) 
requirements. Wastewater treatment is planned at units with scrubbers to comply with 
anticipated revisions to the Steam Electric Effluent Guidelines or to meet existing state water 
quality criteria. The State of Georgia’s dissolved oxygen TMDL (Total Maximum Daily Load) 
requirements for the Coosa River may be issued in 20 12 and will likely include a requirement to 
reduce Plant Hammond’s thermal discharge which could require cooling towers. EPA’ s final 
CCR rules may require activities such as groundwater monitoring, dry handling of ash, landfill 
construction, and closure of existing ponds. 

4.5 Financial Summary 

The previous sections of this document describe in detail the requirements, concepts, and 
activities that comprise the environmental strategy of Southern Company, including GPC. The 
capital costs for meeting these requirements and for performing these activities are discussed in 
this section. Through 20 10, GPC invested approximately $3.7 billion in capital projects to 
comply with these requirements, with annual totals of $2 I7 million, $440 million, and $689 
inillion for 201 0,2009, and 2008, respectively. GPC expects capital expenditures to ensure 
compliance with existing statutes and regulations will be an additional $73 million, $79 million, 
and $58 inillion for 201 1,20 12, and 20 13, respectively. In addition, the Company currently 
estimates that potential incremental investments to coinply with anticipated new environmental 
regulations could range from $74 million to $289 inillion in 201 1, $191 million to $670 inillion 
in 201 2, and $476 million to $1.9 billion in 20 13. The Company’s compliance strategy, including 
potential unit retirement and replacement decisions, and future environmental capital 
expenditures will be affected by the final requirements of any new or revised environmental 
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statutes and regulations that are enacted, including the proposed environmental legislation and 
regulations described below; the cost, availability, and existing inventory of einissions 
allowances; and the Company’s fuel mix. 

For example, the Utility MACT rulemaking, discussed in Section 2.6, is expected to be finalized 
by the end of 201 1. Based on the proposed rule, it appears that baghouse system may be 
required for continued operation of our larger coal-fired units in order to meet the proposed 
standards. Because the coinpliance schedule will likely be very short, GPC plans to include 
costs in the 2012 and 2013 budget to initiate the work necessary for the possible installation of 
baghouses. 

Title IV of the 1990 Clean Air Act required reductions in SO2 and NOx emissions fi-om fossil- 
fired generating plants in two phases. As the Company has complied under the Phase I1 SO2 
limits for several years, the emission allowance bank is being depleted and emission controls or 
additional allowance purchases will be necessary to maintain compliance. The company’s 
allowance purchase strategy is discussed below. 

Additionally, equipment to control NOx emissions was installed on additional system fossil-fired 
units as necessary to meet Phase I1 limits and initial ozone nonattaimnent requirements for 
metropolitan Atlanta. The capital costs for GPC totaled about $123 million through 2000. 

4.5.1 Allowance Strategy 

Southern Company and GPC manage allowance resources by balancing compliance with value. It 
is imperative to ensure sufficient allowances are available and allocated to the correct generating 
unit accounts to satisfy the requirements of the CAAA and CAIR. The planning process outputs 
projected allowance needs over time for GPC. However, the volume of allowances surrendered 
for compliance will depend upon the individual unit operations realized within that compliance 
year. Southern Company, functioning as a centrally dispatched system, has a mechanism in place 
to track unit operations. At the end of a compliance period, any reallocation of allowances 
between or among units only takes place at the operating company level. 

Value management focuses on optimizing the use of the allowances available to GPC. The goal 
of value management is to plan for the ultimate disposition of allowances in a manner that will 
serve in the best interest of GPC’s customers. 

4.6 Strategy Summary 

The assumptions detailed in this Environmental Compliance Strategy and the results of the 
evaluation of control and compliance options herein have been used in the Company’s 201 1 Unit 
Retirement Study included in this August 4‘” 201 1 IRP Update filing. 
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ABRCE 

&W 

BACT 

BART 

BBP 

BOOS 

CAA 

CAAA 

CAIR 

CAM 

CAVR 

CCOFA 

CEM 

CFS 

CQ 

C02 

ACRONYMS/ABBREVIATIOlUS AND TERMINOLOGY 

Asea Brown Boveri (L,NB vendor). 

Asea Brown Boveri Combustion Engineei-ing. 

Babcock & Wilcox (LNR veiidor). 

Best Available Control Teclitiology. 

Best Available Retrofit Tecluiology. 

Babcock Borsig Power 

Burners Out-of-Service. 

Clean Air Act. 

Clean Air Act Ainendineiits (of 1990). 

Clean Air Interstate Rule. 

Coinpliaiice Assurance Monitoring. 

Clean Air Visibility Rule. 

Close-Coupled Overfire Air. (Refer to Appendix B-2 for 
description.) 

Coiitiiiuous Emissions Monitoring System. 

Concentric Firing System. 

Carbon Monoxide. 

Carbon Dioxide. 
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CONPAC 

COP 

CWA 

DSM 

EAV 

ERE 

EPA 

EGIJ 

EPRI 

EPCRA 

ERC 

ESP 

FAN 

FCCC 

FGC 

FGCS 

FGD 

FW 

GEPD 

Compact Hylxid Particulate Collector 

Conference of Parties. 

Clean Water Act. 

Department of Energy. 

Demand Side Maiiageinent. 

Equivalent Allowance Value. 

Edison Electric Institute. 

Enviroiunental Protection Agency. 

Electric Generating Unit. 

Electric Power Research Institute. 

Einerg en cy P 1 aiming and C oniinuni t y Ri glit - to --Know Act. 

Early Reduction Credits. 

Electrostatic Precipitator. 

Flame Attacliinent Nozzle - A low-NOx burner tip design 
by ICL. 

Framework Coilveiltion on Climate Change. 

Flue Gas Conditioning. 

Flue Gas Conditioning System. (Refer to Appendix B-2 for 
description.) 

Flue Gas Desulfurization. 

Foster Wheeler (LNR vendor). 

Georgia Emk-oiunental Protection Division. 
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GNOCIS 

NDPE 

Wg 

IAQR 

LAER 

LNB 

LNCFS 

LNCFS I 

LNCFS I1 

IElNCFS HIP 

MACT 

NAAQS 

NW3 

NOz 

NOX 

NPDES 

NR 

Generic NOx Control Intelligent Systeiii. 

Georgia Power Company. 

Hazardous Air Pollutant. 

Hydrogen, Carbon, and Nitrogen. 

High-L>ensity Polyethylene. 

Mercury. 

Interstate Air Quality Rule. 

Lowest Achievable Emission Rate. 

L,ow-NOx Rumer. 

L,ow-NOx Concentric Firing System. (Refer to Appendix R- 
2 for description.) 

L,NCFS + CCOFA. 

L,NCFS + SOFA. 

LNCFS + CCOFA + SOFA. 

Maximum Achievable Coiitrol Technology. 

National Ambient Air Quality Standards. 

Ammonia. 

Nitrogen Dioxide. 

Nitrogen Oxide. 

National Pollution Discharge Elimination System. 

Not required for coinpliaiice uiider current averagiiig plans. 
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NSR 

FA 

PAC 

PJFF 

PM 

PM-2.5 

PM- 10 

PRB 

PROMOD 

PROVIEW 

PROVAL 

RACT 

RCRA. 

ROFA 

SCR 

SIP 

SNCR 

so2 
SO3 

New Source Review. 

Overfire Air. (Refer to Appendix B-2 for description.) 

Polycyclic Aromatic Compound. 

Pulse-Jet Fabric Filter. 

Particulate Matter. 

Particulate Matter less than 2.5 inicroineters in size. 

Particulate Matter less than 10 niicroineters in size. 

Powder River Basin. 

Computer siinulatioii model for evaluating production cost. 

Computer simulation model for evaluating production cost. 

Cost analysis and financial coinputer software application. 

Reasonably Available Coiitrol Technology. 

Resource Coiisei-vatioii and Recovery Act. 

Rotating Overfire Air. 

Selective Catalytic Reduction. (Refer to Appendix B-2 for 
description.) 

State hnpleinentation Plan. 

Selective Noiicatalytic Reduction. (Refer to Appendix B-2 
for description.) 

Sulhr Dioxide. 

Sulfiir Trioxide. 
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SOFA 

'If-Fired 

TMDL 

TRI 

UFGI 

UPS 

UVR 

USWAG 

IJWAG 

VCCOFA 

VOC 

ZECA 

Separated Overfire Air. (Refer to Appendix B-2 for 
description.) 

T aiigeiit i a1 or t angen ti a1 1 y fired. 

'Total Maxiinuiii Daily Load. 

Toxics Release hventory. 

Upper Furnace Gas Injection. 

TJiiit Power Sales. 

Tlltraviolet-B. 

Utility Solid Waste Activities Group. 

Utility Water Act Group. 

Vane Closed-Coupled Overfire Air. 

Volatile Organic Compounds. 

Zero Emission Coal Allowance. 
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11. 

N CONTROL, A ~ T ~ ~ A T ~ V ~ S  

INDEX 

Selective Noiicatalytic Reductioii (SNCR) 

111 

IV. 

V. 

VI. 

vrr. 

v111. 

IX. 

1-1 ERT SN(’R T c ~ l ~ l ~ ~ l ~ g y  - 

Cofiriiig Natural Gas 

I;pper Purnacc Gas riijcctioti (UFGI) 

Low KOy Bur11ers (LNBs) 

Ovcrlirc Air (OFA) 

Buriiers Out of Sei-vice (BOOS) 

L.ow-NOX Coiiceiitric Firing Systeiii (LKCFS) 

x. Dcep-Staging IAW-NO~ Buriicrs (ABB TFS 2000R) 

SIT. Geiieric NOs Control Iiitelligeiit Systeiii (GNOCIS) 

I I 

XIII. 

I I 1 

Rotating Clvcrtirc Air (ROFA) and Rotamix 

XVI. I ~ u e   as Conditioning (FGC) 
I 

XIV. 

I I 

i I’owder River Basin (PRB) Coal 
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1 XWIII. 
t 

I Plasina Eiihaiiccd Electrostatic Prccinitator 

1 XXIV. 
I 

I Coiitaiiiinent and Control 'Techiiolorries for Ash Storage Areas 
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EMISSION CONT OL ALTERNATIVES 

SCR technology involves the catalytic reaction of ainmonia (NH3), which is injected into the flue 
gas, with NOx to produce molecular nitrogen (N2) and water vapor. These reactions take place 
across multiple layers of catalyst in the SCR reactor and generally result in a NOx reduction 
capability of 85 to 90 percent depending upon tlie particular application. Theoretically, the NOx 
and ainmonia react in tlie presence of SCR catalysts. However, side reactions that produce 
undesirable byproducts can occur between ainmonia and sulfur trioxide (SO3) in the flue gas. 

The SCR operating temperature ranges from 550 to 750°F. As a result, the SCR system 
normally is located in a high-dust configuration between the boiler economizer flue gas outlet 
and the air preheater flue gas inlet where the above temperature range iiormally occurs. Prior to 
entering the reactor, ammonia is injected into the flue gas at a sufficient distance upstream of the 
reactor to provide for adequate mixing of the ammonia and flue gas. The quantity of ammonia 
injected is adjusted to maintain the desired NOx reduction level (within design limits). NOx 
emissions are reduced in direct proportion to the quantity of ammonia injected up to an 
ammonia-to-NOx ratio (NH3NOx) of approximately 0.80. Above this value (and as the activity 
of the catalyst declines with age), some of the ainmonia can escape the SCR reactor as ainmonia 
slip. This ammonia can react with sinall quantities of SO3 present in the flue gas to form 
aiwnoniuin bisulfate, which can foul and/or increase the corrosion potential for downstream 
equipment. 

SNCR employs chemical injection of ammonia or urea directly into the boiler at a flue gas 
temperature between 1,600 and 2,100”F. In this temperature range, which is typically near the 
top of the boiler close to the furnace exit or in the convective pass, the reagent reacts with NOx 
to form nitrogen and water without the use of a catalyst to promote the reaction. 

As with SCR, the ammonia slip constraint imposes a limit on the maximum amount of NOx that 
can be removed with the SNCR process. Because the process is so temperature sensitive, the 
ability to follow boiler load becomes critical when constrained by ainmonia slip limits. 
Advanced SNCR systems use retractable injection lances that improve load-following control for 
the process. These lances use a “jet curtain” to provide better cross-sectional coverage and 
rotation of the lance allows for better response to process signals such as boiler load or furnace 
temperature. 
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Application of SNCR to utility-scale boilers is highly site specific. Generally, SNCR is capable 
of 15- to 40-percent NOx removal, consistent with a 5-ppm ainmonia slip constraint. Reinoval 
levels above 40 to 50 percent are difficult to achieve due to the high-ainmonia slip that is 
produced, the stringent requireinents placed on tlie distributions for injected reagents, and the 
narrow temperature window required for the reaction. 

One particular benefit of SNCR as coinpared to SCR is that capital cost is limited due to the 
absence of catalyst and the associated reactor vessel. However, potentially much higher 
ammonia slip levels cause increased downstream problems. In addition, tlie difficulty in meeting 
temperature and distribution requirements makes implementation of the technology difficult on 
many boilers, especially on a large scale boiler (typically greater than 300 MW). SNCR systems 
also generally require inore reducing agent for a given NOx reduction than do SCR systeins since 
part of the reducing agent can be oxidized at the higher injection temperature, representing an 
initial loss of reagent. Furthermore, the oxidation product is often NOx, requiring additional 
reagent to remove the NOx formed via oxidation. 

HERT (High Energy Reagent Technology) is a novel type of SNCR system, owned by ACT 
(Advanced Coinbustion Technology). The HERT technology still incorporates the injection of 
urea into the appropriate temperature window in the furnace in order to achieve the desired 
reaction between NOx and ammonia to produce nitrogen and water. However, certain aspects of 
the HERT system may allow for the use of fewer injectors and less chemical while achieving 
greater NOx reductions at the same aimonia slip (C5ppm). HERT uses high velocity carrier air 
and specially-designed nozzles to allow the urea to penetrate further into the boiler. The carrier 
air flows around the urea, protecting it upon its initial entrance into the furnace and allowing it to 
travel further inside, and a mechanical atomizer controls the depth and droplet sizes of the urea 
spray. Smaller droplets are desired for instant vaporization and immediate reaction with NOx. 
Larger droplet sizes are desired where delay of the vaporization of urea is necessary to hit the 
targeted temperature window. With better penetration, better removals are achieved, and with 
fewer injectors and less chemical required, capital and O&M costs are potentially lower for this 
system than for conventional SNCR systems. 

HERT systems can be installed as high- or low-momentum systems, or as a combination of both. 
The high-momentum system involves injection of urea into existing OFA ports, and can achieve 
up to 55 percent NOx reduction, while the low-moinenturn system uses a small blower to provide 
carrier air for urea injection into the upper furnace. Coimnercial demonstrations of the low- 
inoinentuin system have shown approxiinately 3 0 percent or greater NOx reductions. 
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Cofiring natural gas involves the simultaneous firing of natural gas and pulverized coal in a 
boiler’s primary combustion zone. The cofiring rate, or percentage of heat input from natural 
gas, is typically 10 to 20 percent, but it may be more or less depending on boiler design 
requirements, gas prices, and availability of natural gas. The advantage of cofiring natural gas 
with coal is to reduce NOx emissions with low-capital cost. NOx reductions come as a result of 
the lower nitrogen content of natural gas. The disadvantage of cofiring natural gas includes 
increased flue gas moisture content that results from combustion of the higher hydrogen content 
of natural gas. 

v. 
UFGI irivolves the injection of a small percentage (3 to 7 percent) of natural gas (on a Btu input 
basis) into tlie upper furnace of a boiler. To reduce NOx emissions, the gas is combusted in a 
low-oxygen environment at temperatures ranging from 2,000 to 2,400”F. Simply put, methane 
in the natural gas reacts with NOx to form hydrogen, carbon, and nitrogen (HCN) and oxygen. 
The HCN product hrther reacts with other NOx to fonn nitrogen, water, and carbon dioxide. 
This process is typically carried out without the use of “burn-out” air above the gas injection 
zone. The limiting parameter of the performance of UFGI is primarily carbon monoxide (CO) 
emissions resulting from overall fuel-lean furnace conditions. 

Amine-Enhanced Fuel Lean Gas Reburn (AEFLGRm) Process 

The AEFLGRTM Process is a combination of the Fuel L,ean Gas Reburn (FLGRTM), developed by 
Energy Systems Associates and the Gas Research Institute, with the NOxOUTTM SNCR Process, 
coimnercialized by Fuel Tech, Inc. In AEFLGRTM, natural gas is introduced into the boiler 
above the primary combustion zone using high velocity gas jets. NOxOUTTM reagent (urea- 
based) is injected as a liquid within the gas jets. The flow rate of gas is controlled in order to 
maintain an overall fuel-lean stoichiometry in the upper furnace. Selective chemical reactions 
between the nitrogen oxides and the decomposition products of the gas and urea reduce the level 
of NOx emissions. 

The NOxOUTTM SNCR Process operates most effectively when tlie flue gas temperatures are 
between 1,700-2,000”F. Above this temperature range a portion of the amine species oxidizes to 
NO. Below these temperatures, the reaction rates are much slower and intermediate species 
(such as ammonia compounds) do not have time to fully react. Addition of natural gas in the 
AEFLGRTM Process widens this temperature range, so NOx reduction can be achieved from 
1,700-2,30OoF. 
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Reduction of NO using gas reburning is most effective when oxygen levels are low. However, 
under conditions of very low oxygen, the hydrocarbon species do not completely combust, 
resulting in high levels of CO and LO1 (Le., unburned carbon in ash). High CO levels can 
interfere with SNCR reactions, and can exceed emissions limits. Consequently, there is a 
practical limit to the operating levels of 0 2  -too low results in operations and emissions 
problems; too high results in less than optimal NOx reduction. 

FLGRTM and AEFL,GRTM differ from traditional gas reburning in that the amount of reburning 
fuel introduced is less than the amount required to consume all the excess air. The flue gas 
remains “fuel lean” in the reburn zone, and no additional air is required to complete combustion. 
Traditional reburning processes usually require combustion modifications and air supply 
modifications to create a burnout zone above the gas injection. Typically, in the FLGRTM and 
AEFLGRTM processes the reburn fuel accounts for up to 8 percent of the gross heat input of the 
unit, compared with 10 to 20 percent for traditional reburning and advanced reburning. 

The AEFLGRTM process uses high velocity turbulent jets for dispersing gas into the furnace. As 
the jets mix with the flue gas, the combustion process consuines the excess oxygen. Often, the 
fuel and air are not evenly distributed in the boiler and regions of flue gas will have different 
compositions, including zones of high CO or high 0 2 .  Adjustment of individual nozzles is often 
necessary to optimize performance. 

Capital expenses for AEFLGRTM average $7-30/kW, depending on the size of the boiler. NOx 
reductions from this technology have approached 60 percent; however, actual sustained 
performance is dependent on boiler size. Substantial NOx reductions are challenging on large 
boilers due to load following constraints, reagent mixing, and temperature distribution. As with 
other hrnace injection ammonia technologies, maintaining ammonia slip at tolerable limits is 
also a challenge for AEFLGRTM. Ammonia slip excursions (>S- 1 Oppm) result in balance of 
plant impacts such as air preheater pluggage and contaminated fly ash rendering it unsellable. 
As in the discussion of gas reburn technology, AEFLGRTM alone cannot achieve adequate NOx 
reductions to meet regulatory requirements; therefore, this technology was not considered a 
viable option for this large boiler application. 

L,ow-NOx burner is a generic term for a burner designed to coinbust the fuel while reducing the 
amount of NOx that is formed. Since there are several different firing arrangements for oil- and 
coal-fired boilers, there are several different types of LNBs. 

NOx is formed during combustion from either the nitrogen in the fuel or the air. NOx formed 
from nitrogen in air requires high-flame temperatures and because of this, is usually referred to 
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as tlieiinal NOx. Some fuels, particularly coal and oil, contain sinall amounts (2 percent or less) 
of nitrogen as a chemical constituent. When these fuels are burned, this fuel nitrogen can be 
oxidized in the flame-producing NOx, which is referred to as fuel NOx. Thus coal and oil can 
foiin NOx froin tlie thermal NOx and tlie fuel NOx mechaiiisins, but the fuel-nitrogen pathway is 
by far the predominant one. Since natural gas contains no file1 nitrogen, thermal NOx only is 
formed, explaining why natural gas flames have much lower NOx levels than coal. 

LNBs for coal and heavy oil are designed to reduce NOx by allowing the fuel nitrogen to be 
released froin the fuel in a region with low-oxygen concentration. Most of tlie file1 nitrogen can 
then react to inolecular nitrogen (N2, which is present in the air). High temperatures are needed 
to extract most of the nitrogen froin the fuel and low-oxygen coiicentratioiis are also necessary to 
prevent the fuel nitrogen froin being oxidized. This approach is known as air staging because a 
portion of the combustion air must be introduced later in the combustion process to form this 
low-oxygen reduction zone. Wall-fired LNBs achieve this end by an aerodynamic trick in each 
burner’s flame while, in a tangentially fired fuiiiace, a portion of the secondary air is diverted 
above tlie flame (overfire air), producing a low-oxygen zone in the entire lower furnace. 

L,NBs for wall-fired units are typically dual-register burners. By using two separate registers for 
the secondary air, some of tlie secondary air is used to initiate and stabilize the flame (with inner- 
register air), while most of the secondary air is directed by the outer register to bypass the initial 
flame and then mix with the flame after the fuel nitrogen is released and converted to N2. 
Different manufacturers use different hardware iinpleinentations for this process, but the general 
technical concept is much the same. Most also use some means of ensuring the flame stays 
attached to the tip of the burner. A stable, attached flame is a lower NOx producer than either an 
unstable flame or a detached flame. 

LNBs for tangentially fired boilers serve to assist in NOx reduction by supporting the air staging 
used for the major NOx reduction technique. The details of these different approaches are 
described below in items VIII, TX, and X. 

The most general approach to lowering NOx produced in oil or coal combustion is to create a 
main flame zone that is deficient in oxygen and is known as a reducing atmosphere. If the 
temperature can be held high in this reducing zone, the majority of the fuel nitrogen can be 
driven froin tlie fuel. Since little oxygen would be present, this fuel nitrogen then reacts to form 
molecular nitrogen (N2), which is the main constituent of air. OFA is the air that is added to 
finish the combustion process started in the combustion zone. In a vertical flow typical of 
boilers, the reducing zone is the main combustion zone. OFA is added above this flame zone, 
thus the name “overfire” air. 
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Up to approximately 30 percent of the total air needed for combustion may be supplied as OFA. 
As the amount of OFA increases, the NOx emissions of the combustion process decrease, up to a 
point. Any further increase in the amount of OFA above this point will cause the NOx emissions 
to increase. The practical limitations on the amount of OFA that can be used are: 

e 

0 

e Production of carbon monoxide. 

Stability of the main flame. 

Corrosion of the metal steam tubes. 

Increases in the amount of unburned carbon that escapes the furnace and is collected with the 
fly ash. 

OFA is a part of most of the tangentially fired NOx control systems described below items VIII, 
IX, and X. Generally, in these systems, the two types of OFA are: 

0 Separated overfire air (SOFA) 

0 Close-coupled overfire air (CCOFA) 

As the names suggest, any OFA close to the main combustion zone is classified as 
close-coupled. When OFA is injected some distance above the main combustion zone, it is 
classified as SOFA. As the distance froin the flame zone increases, the effectiveness of the OFA 
for NOx control increases; however, the installation costs also increase. 

OFA can be used in wall-fired configurations but has not been widely used due to the creation of 
excessive amounts of unburned carbon in fly ash. 

I. 

BOOS can be applied to the top row of burners to further reduce NOx emissions at some units 
not equipped with OFA ducts. This NOx reduction is usually accompanied by a lower maximum 
unit output. 

The LNCFS is an invention of Asea Brown Boveri Combustion Engineering (ABBCE) intended 
to reduce NOx emissions fkoin a tangentially fired boiler. The LNCFS family of systems, 
including Levels I, 11, and 111, was developed to provide a stepwise reduction in NOx emissions, 
with L,NCFS Level I11 providing the greatest reduction. System descriptions are as follows: 
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A. Level I - In L,NCFS L,evel I, a CCOFA system is integrated directly into the windbox. 
Compared to the baseline configuration, LNCFS, LNCFS L,evel I is arranged by 
exchanging the highest coal nozzle with the air nozzle immediately below it. This 
configuration provides the NOx reduction advantages of an OFA system without pressure 
part changes to the boiler. 

B. Level 11 - In L,NCFS Level 11, a SOFA system is used. This is an advanced OFA system 
having back-pressuring and flow-measurement capabilities. The air supply ductwork for 
the SOFA is taken from the secondary-air duct and routed to the corners of the furnace 
above the existing windbox. The inlet pressure to the SOFA system can be increased 
above windbox pressure using dampers downstream of the takeoff in the secondary-air 
duct. The intent of operating at a higher pressure is to increase the quantity and injection 
velocity of the OFA into the furnace. A multicell venturi is used to measures the amount of 
air flow through the SOFA system. 

C. Level I11 - LNCFS Level I11 uses both CCOFA and SOFA. 

In addition to OFA, L,NCFS incorporates other NOx-reducing techniques into the combustion 
process. Using offset air, two concentric circular combustion regions are formed. The inner 
region contains the majority of the coal, thereby being fuel rich. This region is surrounded by a 
fuel-lean zone containing coinbustion air. For this purpose, the size of this outer circle of 
combustion air will be varied using adjustable offset air nozzles. The separation of air and coal 
at the burner level further reduces the production of NOx. 

Asea Brown Boveri Combustion Engineering’s (ABBCE) TFS 2000R system was a major 
evolution of the ABBCE L,NCFS family of low-NOx products. The four major components of 
this system are: 

Initial combustion process control. 

Concentric firing. 
e 

Precise furnace stoichiometry history control. 

Dynamic classifiers installed on the pulverizers. 

The control of furnace stoichiometry uses inultiple levels of OFA to stage the combustion 
process and pushes the stoichiometry of the flame zone to inore severe reducing conditions than 
any of the other L,NCFS systems. Thus, the TFS 2000R system achieves deeper staging of the 
combustion air. 
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The initial coinbustiori process control is achieved by the use of coal nozzle tips to control the 
flame front. If the flame front is held on the nozzle tip, mixing of air and coal is delayed and 
helps the de-volatilization of the coal to proceed under low-oxygen conditions. The concentric 
firing system is utilized in all of ABBCE’s low-NOx products described above. Finally, 
dynamic classifiers are added to the coal pulverizers to reduce the initial coal-particle size that is 
fed to the combustion process, which should help reduce the amount of unburned carbon that 
escapes the radiant furnace. 

The TFS 2000 system is availabIe for new plant construction and has been used at a facility 
located near Richmond, Virginia. The “R’ designation at the end of the TFS 2000 trademark is 
to identify it as a retrofit option for existing power plants. Given an existing plant, design 
compromises due to furnace size, access, location of air ducting, etc., mean that a retrofit 
installation will rarely meet the projections for a new plant TFS 2000 system and normally will 
have a less impressive NOx Performance. 

ABBCE’s P2 system is a standard offering for smaller T-fired boilers. This arrangement, offered 
as a retrofit to the conventional, higher NOx original burner system, consists of new coal burner 
tips, the concentric firing system (CFS) nozzle tips, and conversion of the top-air compartments 
to vaned close-coupled overfire air (VCCOFA) nozzles. These burner tips cause the flame to 
stay attached to the nozzle and limit the mixing of the air and burning coal near the nozzle exit. 
The CFS is identical to that described above for the LNCFS levels. These first two changes do 
help lower NOx, but most of the NOx reduction is achieved through the installation of the 
VCCOFA nozzles. In the burner retrofit, the top-air nozzle is removed and replaced with the 
VCCOFA nozzles. These nozzles point the air upward at a fixed angle and have low drag to air 
flow, which serves to increase the amount of air going through the nozzles. The VCCOFA is an 
invention that ads OFA capability without windbox, duct, or pressure-part changes. 

Overall, the P2 firing system is a relatively modest low-NOx firing system that also has a 
moderate NOx performance. In the first installation at Duke Energy’s Cliffside LJnit 3, NOx was 
reduced approximately 47 percent with an increase in LO1 from 10.3 to 13.4 percent. 
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GNOCIS is an on-line enhancement to digital control systems and plant information systems 
targeted at improving unit performance parameters such as heat rate, boiler efficiency, NOx 
emissions, and fly ash carbon levels. The GNOCIS methodology utilizes a neural network 
model of the boiler combustion process and when applicable, other plant processes. Tlie 
software applies an optimizing procedure to identify the best set points for the plant, which are 
implemented automatically without operator intervention (closed loop), or, at tlie plant’s 
discretion, conveyed to the plant operators for iinpleinentatioii (open loop). GNOCIS 
development was hnded by the Electric Power Research Institute, PowerGen, Radian 
International, Southern Company, UK Department of Trade and Industry, and the U.S. 
Department of Energy. 

As of January 1999, over 50 active or planned GNOCIS installations represent greater than 
25,000 MW of generation. The installations include both Southern Company and external sites, 
and both wall- and corner-fired units. The NOx reduction potential of GNOCIS is dependent 
upon inany factors, including boiler type, fuel characteristics, goal definition, and the range 
permitted for recoimnended set points; however, to date, reductions of 10 to 20 percent have 
been observed on the majority of installations. In inany of these, boiler efficiencyheat rate 
improvements have also been observed. Given tlie relative-low cost of the technology, GNOCIS 
is a cost-effective NOx control option for many plants. 

ROFA is a second generation OFA system. Combustion is enhanced by creating upper boiler 
turbulence with high velocity air injection tlx-ough asymmetrically located injection boxes in the 
boiler walls. Typically, this high velocity air is provided by additional booster fans and is 
introduced through injection boxes tangentially in the upper furnace region to disturb the 
otherwise stratified flow. This increased turbulence also increases retention t h e  allowing inore 
complete burnout of the flue gas constituents like NOx, unburned carbon, and CO. Each ROFA 
installation is unit-specific to optimize efficiency. 

Rotamix is a second generation SNCR system designed to work along with the basic ROFA 
system or without ROFA through injectors located in the upper furnace. One difference between 
the Rotainix technology and conventional SNCR systems is the introduction of the urea reagent 
with high velocity carrier air tlirough the use of large fans. The amount of reagent added into the 
fkrnace is governed by the hrnace temperature, fuel flow and steam production. 
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XdV. 

PRB coal is a subbituminous coal mined primarily from seams in the PRB located in the western 
United States. Reasons for broadening the use of PRB coal include favorable economics and the 
added benefits of lower fuel-bound nitrogen and sulfur components that enhance the ability of 
generating units to minimize NOx, as well as SO2 emissions. Additional NOx reductions are 
realized because of the lower combustion flame temperature brought about by the higher 
moisture content in PRB coal. With this increase in moisture content come lower heat contents 
(heating values), suppression of mill outlet temperatures below design ininiinums, possible loss 
of generation due to unit-load deratings, and potential increased forced outage rates during the 
peak season. Increased heat rate and higher operating and maintenance costs are also usually 
associated with a switch to PRB coal from bituminous coal. Compacting the stockout piles and 
increased housekeeping around transfer points are considerations to alleviate potential problems 
with self-lieating of the higher-reactivity PRB coal. Soot blower maintenance and increased 
boiler inspection may be required to maintaiidsustaiii boiler operation. ESP capacity may also be 
affected and additional fields or flue gas conditioning may be required to adequately collect the 
PRB fly ash. The impact on SCR catalyst activity of elevated levels of alkali earth metals in 
PRB fly ash is also a concern. 

Flue gas from coal- and oil-fired boilers will contain sulfur oxides produced from any sulfur in 
the fuel. FGD is any process that removes these sulfur oxides, primarily sulfur dioxide (S02) 
with a small amount of sulfur trioxide (S03). These sulfur oxides, or SOX, can range from 0.3 
percent of the flue gas by volume down to several hundred parts per million. The two main 
types of processes are characterized by either wet- or dry-process chemistry. 

As implied by the category, wet processes collect the SOX by treating the flue gas with a water- 
based solution or slurry. One typical design the utility iiidustry uses is a spray tower module 
where the flue gas flows up the tower and a series of nozzles spray an alkaliiie solution into the 
flue gas. The common chemical used in wet scrubbers is limestone (CaC03) and the solids 
produced by modern designs are predominantly calcium sulfate (CaS04), or gypsum. This 
gypsum can either be sold as a pre-cursor to wallboard, used for agricultural purposes or be 
disposed of in a landfill or pond. The wet processes are very efficient and remove 80 to 99 
percent of the SO2 in flue gas with 95 percent removal typical. 

Dry processes inject an alkaline slurry into the flue gas stream in a spray dryer followed by a 
particulate control device. The spray dryer is a unit where the hot flue gases are contacted with 
the wet alkaline spray that absorbs the S02. The hot flue gas evaporates the water and leaves a 
dry residue that can then be captured with the fly ash, typically in a baghouse. ESPs are 
normally not used behind a spray dryer because of the high resistivity of the calcium residues 
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that are added to the fly ash. The residue also contains a mixture of calcium sulfite/sulfate, along 
with the fly ash from the fuel. This waste is not suitable for other uses arid must be disposed of 
in a landfill or pond. Dry scrubbing can remove 75 to 90 percent of the SO;! in flue gas. 

FGC is a technique for iinproving the ability of an electrostatic precipitator (ESP) to collect fly 
ash from a coal-fired boiler. The inherent ability of fly ash particles to allow electric current to 
flow through a dust layer is known as resistivity. The electrical resistivity of the fly ash on the 
collecting plates of a precipitator in good mechanical condition has by far the greatest influence 
on precipitator performance. As the ash resistivity increases, the layer of fly ash collected on the 
plates of an ESP will conduct less current, which in turn degrades the ability to efficiently collect 
the fly ash. The most important use of FGC is to reduce fly ash resistivity. 

FGC describes the injection of chemicals into the flue gas that subsequently collect with the fly 
ash and decrease the resistivity. The major chemical in use today for FGC is sulfur trioxide 
(Soil). When SO3 is injected into the flue gas, either upstream or just downstream of the air 
preheater, it immediately reacts with water in the flue gas to form sulfuric acid. The sulfuric acid 
either adsorbs or condenses on the surface of the fly ash and provides an ionic current path 
around the outside skin of the individual particle, thus lowering the apparent resistivity. 

A twist on the SO3 injection process is known as dual-conditioning, where aininonia and SO3 are 
both added to the flue gas. The ammonia and SO3 react and deposit on the fly ash surfaces, also 
providing a low-resistance-current path on the surface of the fly ash particles. The major product 
of this reaction is ammonium bisulfate. Ammonium bisulfate is a sticky particle that helps the 
fly ash layer captured on the ESP plates to adhere together. When the dust layer is physically 
shaken off the collection plates (called rapping), this added coliesivity of the fly-ash layer 
prevents sinal1 ash particles from becoming re-entrained in the flue gas stream and subsequently 
escaping the ESP (called rapping puffs). Two operational issues can result from dual 
conditioning: 

Possibility of creating deposits on the ESP internals that cannot be removed. 

Difficulty in selling ash containing ainmonia salts. 

Other coimiercial, proprietary compounds are available for flue gas Conditioning but are not in 
widespread use. 
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Far tic ul a%c c olecto 

COHPAC is a novel, low-cost, retrofit particulate concept developed by EPRI to improve the 
performance of ESPs. The basic concept is to place a pulse-jet fabric filter (PJFF) downstream 
of an existing ESP to serve as a “polisliing” or performance-upgrading unit. The flue gas enters 
the PJFF and passes through the fabric where the fly ash particles are filtered from tlie gas. The 
particles are collected on the outside of the fabric and the resulting dust layer is cleaned by air 
pulses (that is, tlie nomenclature pulse-jet fabric filters). Since the ESP removes a significant 
amount of the particles from the gas stream the flue gas reaching the baghouse has a significantly 
reduced dust load. The residual electrical charge from particle charging in the ESP and low-dust 
loading enables the COHPAC PJFF to operate at an air-to-cloth ratio (NC) in the 8 to 12 range. 
( N C  is a ratio of the amount of gas to the amount of fabric present.) A typical full-scale PJFF 
must operate at A/C ratios of 4 or below, allowing the physical size of a COHPAC PJFF to be up 
to one-fourth the size of a normal PJFF, which reduces the cost significantly. 

Currently, COPHAC can be deployed in two distinct configurations: 

e 

e 

COHPAC I, which a stand-alone casing to house the PJFF. 

COHPAC 11, which uses the last field of the precipitator to house the PJFF. 

Activated carbon injection (ACI) for Hg control involves the addition of powdered activated 
carbon to flue gas streams where it adsorbs vapor phase mercury. This powdered material is 
made by “cooking” low rank coals with steam and temperature to activate the surface, generating 
a highly reactive product that acts like a chemical sponge. Once injected into the flue gas, the 
activated carbon (and adsorbed mercury) must be collected in a particulate collection device. To 
date, the most common applications of this technology have either been 1) ahead of an 
electrostatic precipitator (ESP) or 2) downstream of an existing ESP but upstream of a high ratio 
(COHPAC) baghouse. 

The first configuration mentioned above has been tested under various conditions with wide 
ranging results depending on contact time, fuel type, ESP size, and process conditions. 
Typically, due to rapid reinoval of the carbon in the ESP and limited contact time with the flue 
gas, these applications are limited to -50-percent control of vapor phase mercury. A significant 
conceni in this application is the co-mingling of activated carbon and fly ash, which typically 
renders the fly ash unsuitable for secondary use in building materials and forces the operator to 
dispose of this stream. 
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The second application, injection into a COHPAC bagliouse, is an EPRI patented teclmology 
known as TOXECONTM. This process attempts to limit the co-mingling of fly ash and activated 
carbon by collecting a liigli fraction of fly ash in the ESP before injecting the activated carbon. 
Furthermore, because the activated carbon is collected on bag surfaces (where it can stay up to 
several minutes), the TOXECONTM process can typically achieve much higher removal rates 
than ESP injection (up to 90 percent), again depending on fuel type and process conditions. The 
primary drawback to this process is the added financial requirement in building a COHPAC 
baghouse, which will significantly affect the overall cost of mercury reinoval. 

One relatively inexpensive way to capture and remove mercury from a flue gas stream is through 
the injection of chemical additives. Combustion of PRB coal produces primarily elemental 
mercury, which is insoluble in a wet flue gas desulfurization (scrubber) system. The presence of 
relatively high levels of elemental mercury in PRB flue gas is due to low levels of chlorine in the 
PRB coal, relative to other coals. High chlorine concentrations in inany coals contribute to 
higher levels of oxidized mercury at the FGD inlet. Chlorine and bromine can be injected to 
oxidize mercury in PRB, and other low chlorine coals, so that the mercury can be captured in a 
flue gas desulfurization scrubber. This technology is currently being tested and if halogen 
injection proves to oxidize a high percentage of the elemental mercury, a costly baghouse, which 
can be used to capture elemental mercury, will not be needed. There may be other 
considerations needed for implementing this technology, including water treatment issues. 

Construction of Southern Company’s $5 inillion Mercury Research Center located at Gulf 
Power’s Plant Crist in Pensacola, Florida, was completed in late 2005. This is the first mercury 
research facility of its kind in the world. The research facility houses major advanced control 
technology systems: a selective catalytic reduction system, a rotary air preheater, a cold-side 
electrostatic precipitator, a baghouse, and a wet limestone scrubber. Over the next few years, 
mercury capture performance will be evaluated with these advanced system on a portion of the 
plant’s emissions using different coinbinations of these devices. 

The first phase of research, which began in early 2006, evaluated coinbinations of the five 
different advanced control devices. The research facility will further veri@ which known 
technologies and methods work best and could facilitate the developineiit of new methods and 
technologies. As research continues, still other methods may be discovered and added for further 
investigation. DOE- and EPRI-sponsored test prograins are under development. Programs will 
be sponsored by other utilities, chemical suppliers, system manufacturers, and others, and 
Southern Company will benefit froin the work and the knowledge gained. 
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There is an emerging need for technology to monitor conditions and potential problems in flue 
gas desulfurization (scrubber) systems. FGDexpertTM is a developing neural network control 
system that can monitor scrubber conditions and performance. FGDexpert*M technology can 
also be helpful in compiling scrubber operating data for reference during testing and for future 
SOX simulation models. 

Significantly, FGDexperP can serve as a troubleshooting program for a scrubber unit. It draws 
and logs real-time data from the utility computer server. If any data point is out or off its 
operating parameters, the data point is tagged and recorded into an event log. The operator 
monitoring the system can see the tags and can to initiate action to correct problems. Data 
records inay also be used for predicting scrubber outputs and for determining factors that 
influence scrubber efficiency. 

If FGDexpertrM proves to be an operational asset, it can be incorporated into a plant’s Operation 
Information System. Additional tags, such as the amount of mercury at the FGD outlet may be 
added to increase efficacy. If successful, similar programs which monitor other pollution 
abatement equipment can be developed. 

A prevalent cost-effective strategy for emission reduction involves co-control in existing 
pollution control devices. Specifically, oxidized mercury can be removed by electrostatic 
precipitators. This approach can work relatively well for bituininous coals but is less effective 
with subbituminous coals, such as PRB. 

The high levels of difficult-to-control elemental mercury present in PRB make mercury removal 
much more difficult. One promising approach for controlling mercury froin PRB-fired facilities 
involves a novel technology of plasma excitation using halogen gas injection. This system, 
known as a Plasma Enhanced Electrostatic Precipitator (PEESP), consists of a highly reactive 
gas injected into a wet ESP to oxidize and collect elemental mercury from coal-fired flue gas. 
When the reagent gas is introduced to the liigh voltage electrical field of tlie ESP, the fonned 
ions bombard the elemental mercury and transform the mercury to a more water soluble form. 
Water injected into the wet ESP then removes the oxidized mercury. PEESPs can provide 
substantial mercury oxidation and removal with relatively low capital costs and low pressure 
drop 

The limited tests showed up to a 50-percent removal of total mercury. PEESPs could potentially 
capture up to 70-percent of total mercury with a low pressure drop and relatively low capital 
costs, as compared to other mercury control devices. If the PEESP process proves to be 
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successful in removing mercury from PRB flue gas, it may provide a inore economic alternative 
to carbon injection arid fabric filter technology for mercury control at Southern Company coal- 
fired plants. 

Several technologies are available to control or prevent a release of contaminants fi-om ash 
storage areas to groundwater. The most common technologies include liners, caps, slurry walls, 
sheet pile walls, grouting, and in situ solidification and stabilization. A brief description of each 
technology is provided below. 

Liners 

A liner is a layer of impermeable or low-penneability material placed at the bottom of ash 
storage facilities, wliicli prevents ash leachate froin entering soil and groundwater. Liners 
can be constructed of compacted natural material (such as clay), synthetic materials (such as 
high-density polyethylene, HDPE), or composite materials (combination of synthetic and 
natural materials). Regulations generally require liners under new ash storage areas. 

Caps 

A cap is a layer of impermeable or low-penneability material placed on top of ash storage 
areas, to prevent surface water infiltration and resulting leachate. By preventing water 
movement througlz the ash, transport of contamination from ash to groundwater is prevented 
or reduced. As with liners, caps can be constructed of natural materials (for example, 
Compacted clay), synthetic materials (HDPE), or a composite. Capping may be used in 
conjunction with liners or barrier walls to encapsulate a material in place. 

Slurry Walls 

Slurry walls are subsurface walls constructed in trenches excavated down to the top of a 
relatively low-permeability layer, such as clay or bedrock. The trench is filled with a slurry 
of materials that forms an impenneable barrier to prevent contaminant migration within the 
area. Slurry materials can include various mixtures of soil, bentonite clay, and/or cement. 

Sheet Pile Walls 

Sheet piling includes interlocking wood, concrete, or steel sectors driven into the ground or 
forced into predug trenches, usually to the top of a relatively impermeable layer (for 
example, clay or bedrock). As with slurry walls, sheet pile walls form an impenneable 
barrier to prevent migration of contaminated water. Steel sheet pilings are the most reliable 
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and most coinmonly used. Sheet piling is often used as a temporary measure of containment 
while dewatering or excavation, or while other containment is constructed. 

Grout Curtains 

A grout curtain is a method of sealing gaps in subsurface geology by injection of grout to 
fill voids in fractured rock, or to consolidate soil by filling the pore space. The grout 
material may be a Portland cement inix or any fluid inaterial that hardens, such as a resin or 
sodium silicate. The grout material is injected as a pressurized fluid through holes drilled 
into the ground, generally in rows. Under ideal conditions, the injected fluids harden to 
create a relatively impermeable barrier, similar to a wall, in the subsurface. 

In situ Solidifieation/Stabilization 

Solidificatiodstabilization describes the technique of solidifying a contaminated soil or 
waste material (e.g., a sludge), to immobilize the contaminant both chemically and 
physically, and to reduce the leaching potential to groundwater. Solidification refers to the 
addition of a binder to produce a solid. Stabilization refers to the addition of a chemical 
agent to convert the soil or waste material to a more chemically stable form. Some 
additives, such as Portland cement, produce both physical and chemical changes. Large 
augers or equipment with rotary blades are used to mix the additives with contaminated soil 
or waste inaterial. 

XIV. 

Inclined traveling screens will generally be the preferred water screen technology. The screens 
will allow debris handling and the design is also adaptable to minimize impingement and 
entrainment. Screen wash systems can maintain screen cleanliness to an acceptable level. If 
needed, continuous fish and debris handling systems can also be designed to work with inclined 
traveling screens. As needed, fish-return technologies are also available. 

The preferred mode of handling thermal issues at power plants can vary depending on the 
anticipated compliance period. For long-term solutions, conversion to closed-loop cooling water 
use with cooling towers might be preferable to installing one or more helper cooling towers. 
Conversion to a closed-loop cooling water system may also help reduce water flow through the 
intake, allowing appropriate intake technology to be installed. However, consumptive use of 
water will be increased froin use of coaling towers. The issue of hot water blowdown from the 
cooling tower loop can be addressed by using blowdown from the cold side of the loop. 
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Conversion to a closed-loop system needs to be considered carefidly, since it will mean that all 
the materials in the loop (e.g., condenser tubes) will be exposed to water that may be 
significantly inore aggressive than with a once-through water system. 
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Georgia Power's sister company, Southern Nuclear Operating Company (Southern Nuclear) 
safely operates and maintains Plants Hatch and Vogtle in accordance with industry standards and 
regulatory requirements. Southern Nuclear is dedicated to maintaining the highest standards for 
safely handling radioactive waste to protect the public, the environment, and its workers. 

High-Level Radioactive Waste (HLRW - spent fuel) 
Dry Cask Storage: 
Plant Hatch - currently stores spent fuel in underwater spent &el pools and some above ground 
in dry casks on concrete pads until such time that the federal government licenses and builds a 
permanent disposal facility which can accept this waste. 

Plant Vogtle - currently stores spent fuel in underwater spent he1 pools and will not need dry 
cask storage for many years. 

Southern Nuclear, as well as the nuclear industry, has a strong commitment to the Yucca 
Mountain repository as a scientifically safe and appropriate long-term solution for used nuclear 
fuel. The issues surrounding Yucca Mountain are political, not scientific. At the same time, the 
nuclear industry has adopted a used fuel management strategy that supports the research, 
development, and demonstration of projects to close the nuclear fuel cycle (ie., reprocessing). It 
is important to note that even with reprocessing, the Yucca Mountain repository is necessary to 
dispose of the byproducts of nuclear fbel. 

Low-Levei Radioactive Waste (LLRW - trash, tools, scrap, fiitering media, irradiated 
hardware, etc.) 
Similar to the nuclear power industry, over 95 percent of the LLRW generated by Plant Hatch 
and Plant Vogtle continues to be buried at the Energy Solutions burial site in Clive, UT. 

The remaining LLRW cannot be buried at Clive, UT. In the past it was buried at the Rarnwell, 
SC burial facility, but that site is no longer accessible to most states including Georgia. 

Hatch and Vogtle will store this remaining LLRW on the site where it was generated inside 
concrete shields on a concrete pad until such time as a new disposal site which can accept this 
waste becomes available or until some alternate means becomes available for eliminating or 
handling this waste. Southern Nuclear in conjunction with the nuclear industry is currently 
working at reducing these types of waste. 
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able C.1 
In-Service trsls 

REDACTED REDACTED REDACTED REDACTED 
2015 2016 2015 2015 5 N C R  2017 5 N C R  

CTED REDACTED REDACTED REDACTED 
2016 2015 

REDACTED REDACTED REDACTED 
2018 2018 zni8 

REDACTED REDACTED 

REDACTED REDACTED REDACTED 
01 8 ZOIE 2017 

2018 2018 2018 2019 2019 

2015 201 7 2015 *SNCR 2017 *SNCR 
REDACTED REDACTED R 

REDACTED R 
2018 201 5 01 6 

201 8 201 8 - REDACTED REDACTED 

- 
2020 2020 2019 201 9 

"For Yates I and Haitiitioiid 1-3, the costs included in the SCR line are for SNCR. 

+Baghouse costs include continuous eittissiorzs monitors (CEMs). For the Yates 6- 7 Dry FGD, the 
only costs in the Baghouse line are for the CEMS monitoring. 

Iitcreittental CCR does NOT include ground water itioiiitoriitg arid poiid closures. Costs for  various I 

categories within Iiicrent ental CCR are included where appropriate. 
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able C.1 (Continued) 

In-Service Dollars for Environmental Controls 
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Table C.2 

201s 2016 2015 

201s 201s 2016 

REDACTED REDACTED REDACTED REDACTED REDACTED 

-_- _-- D REDACTED REDACTED REDACTED 
201s 2019 2019 

REDACTED REDACTED 

2015 201 7 2015 *SNCR 2017 *SNCR 
REDACTED REDACTED REDACTED 

REDACTED REDACTED 

--- REDACTED REDACTED 

2015 201 6 

2018 2018 

--- --- --- 
2020 2020 

REDACTED REDACTED REDACTED 

*For Yates 1 arid Hanrmiond 1-3, the costs iiicluded iiz the SCR line are,for SNCR. 

+Baghouse costs include CEMS nionitors. For the Yates 6-7 Dry FGD, the only costs in the Baghoitse 
line are for the CEMS atoiiitoriizg. 

'Iizcreniental CCR does NOT include groitrtd water itiortitorirrg andpoltd closures. Costsfos vasious 
categories within Iiicreiiieiital CCR are included where appropriate. 

^Note that this table includes eiiviro~inie~ztal capital arid O&M costs. The totals in these tables are 
actually the NPVof the revenue sequireltterits fos the capital dollarsplits the NPV ofthe stseaiii of 
O&M dollars over the study period. 
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Table C.2 (Continued) 

NPV of the Revenue equirements for E n v j r o ~ ~ e n t ~  

The numbers in Table C.2 can be added and subtracted from the matrices in 
com bination to arrive at the desired environmental cost compliance scenario. 
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Replacement 
Continue to 

Operate 

Capital 

Replacement 
Capital 

(CTO) 

Table C.3 

NPV of Revenue Requirements for Replacement Unit Components 

Replacement 
O&M 

M$ 

REDACTED 

REDACTED 

REDACTED 

Branch 1-2 REDACTED REDACTED 

REDACTED REDACTED 

REDACTED REDACTED 

Branch 3-4 

REDACTED 

REDACTED 

REDACTED 

REDACTED 

Yates 6-7 

REDACTED REDACTED 

REDACTED REDACTED 

REDACTED REDACTED 

REDACTED REDACTED 

Yates 1 

REDACTED 

Yates 2-5 

REDACTED REDACTED 

Hammond 1-3 

Kraft 1-4 

McIntosh 1 

McManus 1-2 
- 

t I 

REDACTED I REDACTED 1 REDACTED 

I I 

Replacement 
Gas Costs 

REDACTED 

REDACTED 

REDACTED 

REDACTED 

REDACTED 

REDACTED 

REDACTED 

REDACTED 

REDACTED 
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Re: Duke Energy Carolinas, LLC’s 2011 Integrated Resource Plan 
Motion for Confidential Treatment 
Docket No. 201 I-IO-E 

Dear Ms. Boyd: 

Enclosed for filing please find the CONFIDENTIAL VERSION of Duke Energy Carolinas, LLC’s 
(“Duke Energy Carolinas” or “the Company”) 201 1 Integrated Resource Plan (“201 1 IRP”). The Company 
respectfully requests that it be permitted to file the CONFJDENTIAI., VERSION under seal and maintained as 
confidential pursuant to Order No. 2005-226, “ORDER REQUIRING DESIGNATION OF CONFIDENTIAL 
MATERIALS.” 

The 2010 IRP contains certain confidential information (portions of the tables in Appendix c1 (pages 
139-141) and the tables in Appendix I (page 165)). The information contained therein is proprietary and 
commercially sensitive, and, if disclosed, could adversely affect the Company’s ability to provide least cost 
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recently-filed FERC Form 715. As FERC Form 715 contains critical energy infiastructure information that 
should be kept confidential and non-public, Duke Energy Carolinas is also filing it under seal and requests that 
the Commission treat this information as confidential and protect it from public disclosure. 
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Please consider this correspondence as Duke Energy Carolinas’ Motion for Confidential Treatment of 
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Thank you for your consideration of this matter and please contact me with any questions. 
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FORWARD 

This Integrated Resource Plan (IRP) is Duke Energy Carolinas’ biennial report under the 
revised North Carolina Utilities Commission (NCUC) Rule R8-60. A cross reference 
identifying where each regulatory requirement can be found within this IRP is provided in 
Appendix K. 

NCTJC Rule R8-60 subparagraph (h) (2) requires by September 1 of each year in which a 
biennial report is not required to be filed, an annual report to be filed with the NCUC 
containing an updated 15-year forecast of the items described in R8-60 subparagraph (c) (l),  
as well as significant amendments or revision to the most recently filed biennial report, 
including amendmeiits or revisions to the type and size of resources identified, as applicable. 
The following updates to the 2010 IRP are provided in the Duke Energy Carolinas 201 1 IRP 
Annual Report. 

a) 15-year forecast 
b) Short term action plan 
c) Existing Generation Plants in Service 
d) Renewable Energy Initiatives 
e) Energy Efficiency and Demand Side Management peak and energy impacts 
f) Wholesale Power Sales Commitments 
g) L,egislative and Regulatory Issues 
11) Fundamental fuel, energy, and emission allowance prices 
i) Generating units projected to be retired 
j) Load and Resource Balance 
k) Changes to existing and future resources 
1) Overall planning process conclusions incorporating a) through 1) above 
m) Detailed information pertaining to the requirement that Duke Energy Carolinas 

implement a Greenhouse Gas Reduction Plan (Greenhouse Plan) as a stipulation to 
the North Carolina Department of Air Quality (NCDAQ) Air Permit for Cliffside 
Unit 6. This information can be found in Appendix J. 



1. EXECUTIVE SUMMARY 

Duke Energy Carolinas, LLC (Duke Energy Carolinas or the Company), a subsidiary of 
Duke Energy Corporation, utilizes an integrated resource planning approach to ensure that it 
can reliably and economically meet the electric energy needs of its customers well into the 
future. Duke Energy Carolinas considers a diverse range of resources including renewable, 
nuclear, coal, gas, energy efficiency (EE), and demand-side management (DSM)’ resources. 
The end result is the Company’s IRP. 

Consistent with its responsibility to meet customer energy needs in a way that is affordable, 
reliable, and clean, the Company’s resource planning approach includes both quantitative 
analysis and qualitative considerations. Quantitative analysis provides insights on future 
rislcs and uncertainties associated with fuel prices, load growth rates, capital and operating 
costs, and other variables. Qualitative perspectives, such as the importance of fuel diversity, 
the Company’s environmental profile, the emergence and development of new technologies, 
and regional economic development considerations are also important factors to consider as 
long-term decisioiis are made regarding new resources. 

Company management uses all of these qualitative perspectives in conjunction with its 
quantitative analyses to ensure that Duke Energy Carolinas will meet near-term and long- 
term customer needs, while maintaining the operational flexibility to adjust to evolving 
economic, environmental, and operating circumstances in the future. As a result, the 
Company’s plan is designed to be robust under many possible future scenarios. 

The notable changes from the 2010 IRP to the 201 1 IRP are the projected increase in peak 
generation need in 20 15 due to increased load projections, updated assumptions regarding the 
energy impacts of Compact Fluorescent Lights (CFLs) and lower projected capacity impacts 
from Demand Side Management programs, as well as changes in the projected compliance 
portfolio relating to the North Carolina Renewable Energy and Energy Efficiency Portfolio 
Standard (NC REPS). The overall impact of these factors results in a resource need of 790 
MWs in 2015. 

The increased load projection is driven primarily by an increase in the projected demand 
from the industrial sector. The 201 1 load forecast also incorporates a change in methodology 
related to the projected load impacts of CFL,s in the residential and commercial sectors. 
These methodology changes included a change in the factors utilized for the residential 
sector and no incremental CFL impact, beyond what’s reflected in the historical sales trends. 

Throughout this IRF’, the term EE will denote conservation prograins while the term DSM will denote Demand 
Response programs, consistent with the language 0fN.C. Gen. Stat. 62-133.8 and 133.9. 



The lower projections of DSM impacts were driven primarily by the anticipated impact of the 
proposed Environmental Protection Agency (EPA) Reciprocating Internal Combustion 
Engine (RICE) rule, which limits hours of non-emergency operation of emergency generators 
located at coinmercial and industrial facilities. This rule, as proposed, is projected to 
significantly impact Duke Energy Carolinas’ Powershare program. The 20 1 1 DSM 
projections were updated to reflect the manner in which the RICE i-ule will materially limit 
participation in the Powershare program by our customers. The projected reduction in DSM 
impacts results in a corresponding increase in our customers’ capacity needs. 

Additionally, in the 201 1 IRP, the analysis reflects a shift in the Company’s strategy for NC 
REPS compliance over the long term. In the 2010 W, the long term NC REPS compliance 
strategy relied primarily on biomass resources during the first 10 years and then shifted to 
wind resources for the remainder of the planning period. Based upon recent proposals for 
wind purchased power agreements and the continuing federal regulatory uncertainty 
regarding treatment of biomass generation, for the 2011 IRP, the Company has adopted a 
strategy with increased reliance on wind resources during the first 10 years and a shift to 
biomass resources for the remainder of the planning period. This change in strategy impacts 
the 20 15 peak resource requirement because only a small percentage of the rated capacity for 
wind resources can be counted toward meeting the Company’s system peak, as opposed to 
the more reliable expected system peak contribution from biomass resources. 

The 201 1 IRP continues to reflect the retirement of Duke Energy Carolinas’ older coal units 
without flue gas desulfurization (FGDs) facilities (also known as SO2 scrubbers). These 
planned retirements are driven primary by the recently proposed EPA Mercury Utility 
Maximum Achievable Control Technology (MACT) rule. The MACT rule is expected to be 
finalized in November 201 1, with required control technologies to be installed by January 1, 
2015. Other emerging environmental regulations that also are expected to impact the 
retirement decisions relating to the Company’s existing coal fleet include the Coal 
Combustion Residuals (CCR) rule, Cross State Air Pollution Rule (CSAPR), Sulfur Dioxide 
(SO;?) and Ozone National Ambient Air Quality standards (NAAQS). The Company has 
developed the 201 1 IRP based on expectations of how these rules will be ultimately 
established. 

Greenhouse gas (GHG) regulations or legislation also have the potential to impact the 
Company’s resource plans. From 2007 to 2009, multiple GHG cap and trade bills were 
introduced in Congress. More recently, Clean Energy Standards (CES) have been discussed 
in lieu of cap and trade legislation or regulation. A CES would require that a certain 
percentage (e.g. 10% in 2015 escalating up to 30% in 2030) of a utility’s retail sales be met 
with combined cycle (CC) natural gas, nuclear, EE, or renewable energy. At present, the 
Company does not anticipate that Congress will consider GHG legislation through the end of 
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20 12. Beyond 20 12, the prospects for possible enactment of atiy legislation mandating 
reductions in GHG emissions are highly uncertain. Although the Company continues to 
believe that Congress will eventually adopt some form of niandatory GHG emission 
reductio11 or Clean Energy legislation, the timing and form of any sucli legislation remains 
highly uncertain. In the absence of federal GHG or Clean Energy legislation, the EPA 
continues to pursue GHG regulations on new and existing units. EPA has announced its 
plans to issue a proposed regulation for fossil-fired generating units in 201 1. The impacts of 
future EPA regulations are uncertain at this time; however the Company believes that it is 
prudent to continue to plan for a carbon-constrained future. To address this uncertainty, the 
Company has evaluated a range of COz prices, in addition to potential Clean Energy 
legislation. 

Planning Process Results 

Duke Energy Carolinas’ generation resource needs increase significantly over the 20-year 
planning horizon of the 201 1 IRP. Cliffside Unit 6 and the Buck and Dan River natural gas 
CC units, along with the Company’s EE and DSM programs, will fulfill these needs through 
2014. Beginning in 2015, the Company has a capacity need of 790 MWs to meet its 
projected load requirements along with a 17% reserve margin. Even if the Company fully 
realizes its goals for EE and DSM, the resource need grows to approximately 7,030 MWs by 
203 1. This projected capacity need is higher than that reflected in the 2010 Duke Energy 
Carolinas IRP due primarily to higher load projections and the other reasons listed above. 

The 201 1 Duke Energy Carolinas IRP outlines the Company’s options arid plans for meeting 
the projected long-term needs, The factors that influence resource needs are: 

0 Future load growth projections; 
0 

0 

0 

The amount of EE and DSM that can be achieved; 
Resources needed to meet the NC REPS requirement; 
Reductions in existing resources, for example, due to unit retirements and expiration 
of purchased power agreements (PPA); and 
Meeting the Company’s 17% target planning reserve margin over the 20-year 
horizon. 

0 

A ltey purpose of the IRP is to provide the Company’s management with information to aid 
in malting the decisions necessary to ensure that Duke Energy Carolinas has a reliable, 
diverse, environmentally sound, and reasonably priced portfolio of resources over time. 
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hi the short-term, the 2011 IRP analysis results indicate the need for peaking and 
intermediate resources as early as 2015 and 2016 and at various points throughout the study 
period. The results also show the need for new baseload facilities as early as 2018. 

For Duke Energy Carolinas’ longer term need, the Company’s analysis continues to affirm 
the potential benefits of new greenhouse gas emission-free nuclear capacity in a carbon- 
constrained future. The Company’s analysis considered a portfolio based on full ownership 
of the 2,234 MW Lee Nuclear Station in 2021 and 2023, as well as a portfolio that reflects 
regional nuclear generation equivalent to the MWs associated with Lee Nuclear Station 
spread over 2018 to 2028. The regional nuclear portfolio is illustrative of a potential regional 
nuclear portfolio and the Company developed this potential portfolio based on its recent 
activities to procure new nuclear generation and to sell a portion of the Lee Nuclear Station. 
Specifically, in February 20 1 1 , JEA (formerly Jacksonville Electric Authority), located in 
Jacltsonville, Florida, signed an option to potentially purchase up to 20% of Lee Nuclear 
Station. In July 201 1, the Company signed a letter of intent with Public Service Authority of 
South Carolina (Santee Cooper) to perform due diligence and potentially acquire an option 
for a minority interest (5 to 10% of the capacity of the two units) in Santee Cooper’s 45 
percent ownership of the planiied new nuclear reactors at V.C. Summer (Summer) Nuclear 
Generating Station in South Carolina. The new Summer units are scheduled to be online 
between2016and2019. 

The results of the Company’s analysis indicate that the regional nuclear portfolio is lower 
cost to customers in the base case and most scenarios, but the full nuclear portfolio was 
chosen for the 201 1 IRP preferred plan because there are no firm commitments in place at 
this time for the regional nuclear portfolio. Although the regional nuclear portfolio assumes 
10% of the Summer station is purchased, the Company’s decision on whether and how much 
to purchase will be based on many factors, including the results of the due diligence related 
to Summer, the capacity need at the time of the decision, and the financial implications of the 
purchase on the Company. Duke Energy Carolinas will continue to assess opportunities to 
benefit from economies of scale and risk reduction in new resource decisions by considering 
the prospects for joint ownership andor sales agreements for new nuclear generation 
resources. 

Both DSM and EE programs play important roles in the Company’s development of a 
balanced, cost-effective and environmentally responsible resource portfolio. Renewable 
generation options are also necessary to meet NC REPS enacted in 2007. These resources 
will be incorporated more broadly into the Company’s resource portfolio to the extent they 
become more cost-effective in comparison with traditional supply-side resources and with 
consideration of other qualitative issues such as their intermittency and relative contribution 
to meeting peak capacity needs. Energy savings resulting from EE programs may also be 
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used to meet, in part, the Compaiiy’s REPS obligations. The Company’s REPS Coinpliance 
Plan is being filed concurrently with the 201 1 IRP, pursuant to the requirements of NCUC 
Rule R8-67. 

The 201 1 IRP also includes the Company’s plan for meeting the requirements set forth in the 
Cliffside Unit 6 NCDAQ Air Pei-mit (Cliffside Air Permit). The Cliffside Air Pennit requires 
the Company take specific actions to render Cliffside TJnit 6 carbon neutral by 2018. In the 
context of the 201 1 IRP, the Company is seeking approval from the NCUC of the proposed 
plan as required by the Cliffside Air Permit. 

In light of the Company’s analyses, as well as the public policy debate relating to energy and 
environmental issues, Duke Energy Carolinas has developed a sustainable strategy to ensure 
that the Company can meet customers’ energy needs reliably and economically over the near 
and long temi. Duke Energy Carolinas’ strategic action plan for long-term resources 
maintains prudent flexibility in the face of these dynamic circumstances. 

The Company’s Short Term Action Plan, which identifies accomplishments in the past year 
and actions to be taken over the next five years, are summarized below: 

0 Take actions to ensure capacity needs beginning in 2015 are met. In addition to 
seeking to meet the Company’s DSM and EE goals and meeting the Company’s 
REPS requirements, actions to secure additional capacity may include purchased 
power or generating capacity or Company-owned generation. In addition, the 
Company’s capacity needs will be evaluated in light of the combined needs and 
resources of Duke Energy Carolinas and Progress Energy Carolinas upon 
consuinmation of the merger between Duke Energy and Progress Energy, Inc. 
(Progress Energy). 

0 Continue to evaluate and plan for the retirement of older coal generation. Buck 
Steam Station Units 3 and 4 were retired in May 20 1 1. Cliffside Units 1 through 4 
and Dan River Units 1 and 2 are required to be retired in advance of the commercial 
operation of new generation at those locations. The timing of the retirements of the 
remaining in-sciiibbed coal units in the 2015 timeframe will continue to be assessed 
as emerging federal environmental regulations are finalized over the coming years. 

0 Continue to execute the Company’s EE and DSM plan, which includes a diverse 
portfolio of DSM and EE programs, and continue on-going collaborative work to 
develop and implement additional cost-effective EE and DSM products and services. 
Approved and planned programs and pilots include: 
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> The Residential Retrofit program, wliich was approved in North Carolina in 
Docket E-7, Sub 952 on January 25, 201 1 and in South Carolina in Docket 
20 10-5 1 -E on February 24,201 0. 

G The Home Energy Comparison Report pilot, wliich was approved by the 
Public Service Commission of South Carolina (PSC) in Docket 2010-50-E on 
Marcli 24,20 10, and is currently only offered in South Carolina. 

0 The Smart Energy Now (SEN) pilot program, which was approved by the 
NCUC in Docket E-7, Sub 961 on February 14, 2011, and is currently only 
offered in North Carolina. 

> Subject to approval by the NCUC andor PSC, Duke Energy Carolinas plans 
to offer the following full program additions to its portfolio in the next year: 
Additional Smart $aver@ Measures, Direct Install Low Income and Appliance 
Recycling. 

'P The Company is also considering a Home Energy Manager (HEM) Lite pilot 
program. 

0 Continue construction of the 825 MW Cliffside Unit 6, with the objective of bringing 
this additional capacity online by 2012 at the existing Cliffside Steam Station. As of 
June 20 1 1 , the project was over 80% complete. 

0 Continue construction of new combined-cycle natural gas generation at Buck and 
Dan River Steam Stations. 

P Buck CC Project: Continue construction of the 620 MW Buck CC project, 
with the objective of bringing this additional capacity on line by the end of 
20 1 1. As of July 20 1 1, project was over 90% complete. 

'P Dan River CC Project: Constiuction has begun on the 620 MW Dan River 
CC project is scheduled to be operational by the end of 201 I .  As of July 
201 1 , the project was over 50% complete. 

0 Pursue the conversion of Lee Steam Station from coal to natural gas fuel. Lee Steam 
Station is reflected in the 201 1 Duke Energy Carolinas IRP as a retired coal station in 
the fourth quarter of 2014 and converted to natural gas by January 1, 2015. 
Preliminary engineering has been completed and more detailed project development 
and regulatory efforts are ongoing. 
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Continue to pursue the option for new nuclear generating capacity in the 20 15 to 2025 
time frame. 

P The Company filed an application with the NRC for a COL in December 
2007. The Company plans to continue to support the NRC evaluation of the 
COL. 

P The Company continues to pursue project development approvals and to 
evaluate the optimal time to file the Certificate of Environmental 
Compatibility and Public Convenience and Necessity (CPCN) in South 
Carolina, as well as other relevant regulatory approvals. 

P The Company will continue to pursue available federal, state and local tax 
incentives and favorable financing options at the federal and state level. 

P The Company will continue to assess opportunities to benefit from economies 
of scale and risk reduction in new resource decisions by considering the 
prospects for joint ownership and/or sales agreements for new nuclear 
generation resources. 

0 Continue to evaluate market options for renewable generation and enter into contracts 
as appropriate. PPAs have been signed with developers of solar photovoltaic (PV), 
landfill gas, wind, and thermal resources. Additionally, renewable energy certificate 
(REC) purchase agreements have been executed for purchases of unbundled RECs 
from wind, solar PV, solar thermal and hydroelectric facilities. 

e Continue to investigate the future environmental control requirements and resulting 
operational impacts associated with the Mercury MACT rule, the CCR rule, the 
CSAPR rule and the new Ozone NAAQS and SOZ. 

0 Continue to pursue existing and potential opportunities with wholesale power sales 
agreements within the Duke Energy Balancing Authority Area. 

Continue to monitor energy-related statutory and regulatory activities. 
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2. SYSTEM OVERVIEW, OBJECTIVES, AND PROCESS 

A. SYSTEM OVERVIEW 

Duke Energy Carolinas provides electric service to an approximately 24,000-square-mile 
service area in central and western North Carolina and western South Carolina. In addition 
to retail sales to approximately 2.4 I million customers, Dulce Energy Carolinas also sells 
wholesale electricity to incorporated municipalities and to public and private utilities. Recent 
historical values for the number of customers and sales of electricity by customer groupings 
may be found in Tables 3.B and 3.C in Chapter 3. 

Duke Energy Carolinas currently meets energy demand, in part, by purchases from the open 
market, through longer-term purchased power contracts and from the following electric 
generation assets: 

0 Three nuclear generating stations with a combined net capacity of 6,996 MW 
(including all of Catawba Nuclear Station); 
Eight coal-fired stations with a combined capacity of 7,535 MW; 
30 hydroelectric stations (including two pumped-storage facilities) with a combined 
capacity of 3,209 MW; and 
Eight combustion turbine stations with a combined capacity of 3,120 M W .  

0 

0 

0 

Duke Energy Carolinas’ power delivery system consists of approximately 95,000 miles of 
distribution lines and 13,000 miles of transmission lines. The transmission system is directly 
connected to all of the utilities that surround the Duke Energy Carolinas service area. There 
are 35 circuits connecting with eight different utilities: Progress Energy Carolinas, American 
Electric Power, Tennessee Valley Authority, Southern Company, Yadkin, Southeastern 
Power Administration (SEPA), South Carolina Electric and Gas, and Santee Cooper. These 
interconnections allow utilities to work together to provide an additional level of reliability. 
The strength of the system is also reinforced through coordination with other electric service 
providers in the Virginia-Carolinas (VACAR) subregion, SERC Reliability Corporation 
(SERC) (formerly Southeastern Electric Reliability Council), and North American Electric 
Reliability Corporation (NERC). 

The map on the following page provides a high-level view of the Duke Energy Carolinas 
system. 
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B. OBJECTIVES 

Duke Energy Carolinas has an obligation to provide reliable and economic electric 
seivice to its customers in Noi-th Carolina and South Carolina. To meet this obligation, 
the Company conducted an integrated resource planning process that serves as the basis 
for its 201 1 IRP. 

The purpose of this IRP is to outline a robust strategy to furnish electric energy services 
to Duke Energy Carolinas customers in a reliable, efficient, and economic manner while 
factoring in the uncertainty of the current environment. 

The planning process itself must be dynamic and constantly adaptable to changing 
conditions. The TRP presented herein represents the most robust and economic outcome 
based upon the Company’s analyses under various assumptions and sensitivities. Due to 
the uncertainty of the current environment including regulatory, economic, environmental 
and operating circumstances, Duke Energy Carolinas has perfoimed sensitivity analysis 
as part of this IRP to account for these uncertainties. As the environment continues to 
evolve, Duke Energy Carolinas will continue to monitor and make adjustments as 
necessary and practical to reflect improved information and changing circumstances. 

Duke Energy Carolinas’ long-term planning objective is to employ a flexible planning 
process and pursue a resource strategy that considers the costs and benefits to all 
stakeholders (customers, shareholders, employees, suppliers, and community). At times, 
this involves striking a balance between competing objectives. The major objectives of 
the plan presented in this filing are: 

0 Provide adequate, reliable, and economic service to customers in an 
uncertain environment. 
Maintain the flexibility and ability to alter the plan in the future as 
circumstances change. 
Choose a near-term plan that is robust over a wide variety of possible 
futures. 
Minimize risks with the development of a balanced poi-tfolio. 

o 

o 

0 

61. PLANNING PROCESS 

The development of the IRP is a multi-step process over the planning period of 201 1- 
203 1 involving these key planning functions: 
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0 

Develop planning objectives and assutnptions. 
Consider the impacts of anticipated or pending regulations or events on 
existing resources (environmental, renewables, etc.). 
Consider two different regulatory constructs to assess the impact of potential 
C02 or Energy Policy legislation. The first included a C02 cap and trade 
coiistruct with allowance prices beginning in 2016 projected at the lower end 
of pricing of previous proposed legislation. The second construct was based 
on Clean Energy Standard where an increasing percentage of retail sales 
starting in 20 15 would come from energy efficiency, renewables, coal 
generation with carbon sequestration, nuclear and some allowance for 
combined cycle generation. Detailed descriptions of each of these constructs 
are available in Chapter 8. 
Prepare the electric load forecast. More details of this step may be found in 
Chapter 3. 
Identify EE and DSM options. More details concerning this step can be found 
in Chapter 4. 
Identify and economically screen for the cost-effectiveness of supplyside 
resource options. More details concerning this step of the process can be 
found in Chapter 5. 
Integrate the energy efficiency, renewable, and supply-side options with the 
existing system and electric load forecast to develop potential resource 
portfolios to meet the desired reserve margin criteria. More details concerning 
this step of the process can be found in Chapter 8 and Appendix A. 
Perform detailed modeling of potential resource portfolios to determine the 
resource portfolio that exhibits the lowest cost (lowest net present value of 
costs) to customers over a wide range of alternative futures. More details 
concerning this step of the process can be found in Chapter 8 and Appendix 
A. 
Evaluate the ability of the selected resource portfolio to minimize price and 
reliability risks to customers. More details concerning this step of the process 
can be found in Chapter 8 and Appendix A. 

The analytical methodology includes the incorporation of sensitivity analysis of variables 
representing the highest risk going forward, such as the load forecast, construction costs, 
fuel prices, EE, carbon prices and emerging policy. 
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3. ELECT 

Time Total Retail Residential Commercial 
Period 

1995-2010 0.9% 2.7% 2.8% 

1995-2005 1.2% 2.6% 3.4% 

2005-2010 0.4% 2.9% 1.7% 

2010-2030 1.5% 1.5% 2.0% 

The following section provides details on the Spring 201 1 Load Forecast. 

Industrial Industrial 
Textile Non-Textile 

-7.1% -0.4% 

-6.0% 0.7% 

-9.4% -2.6% 

-0.9% 1.1% 

Duke Energy Carolinas retail sales have grown at an average annual rate of 0.9 percent 
from 1995 to 2010. The following table shows historical and projected major customer 
class growth, at a compound annual rate. 

Table 3.A 
Retail Load Growth (kWh sales) 

"Growth rates from 2010-2030 are derived using weather adjusted values for 2010. This 
differs from the Forecast Book located in Appendix B, which uses actual 20 10 values. 

A significant decline in the Industrial Textile class was the key contributor to the low 
load growth from 2005 to 2010, however, this decline was mostly offset by contributions 
in the Residential and Commercial classes over the same period. Over the last 5 years, an 
average of approximately 27,000 new residential customers per year has been added to 
the Duke Energy Carolinas service area. 

Duke Energy Carolinas' total retail load growth over the planning horizon is driven by 
projected steady increases in the Residential, Commercial and Other Industrial classes. 
Textiles, however, are projected to experience a slow decline over the forecast horizon. 

Retail load growth summaries are shown in the Duke Energy Carolinas Spring 201 I 
Forecast book in Appendix B. 

The Residential load growth summaries shown in Table 3.A use the same history and 
forecast data for Residential Sales located on page 10 of the Forecast book in Appendix 
B. The Commercial load growth summaries use the same history and forecast data for 
Commercial Sales located on page 11 of the Forecast book in Appendix B. The Industrial 
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Textile load growth summaries use the same history and forecast data for Textile Sales 
located on page 13 of the Forecast book in Appendix B. The Industrial Non-Textile load 
growth summaries use the same history and forecast data for Other Industrial Sales 
located on page 14 of the Forecast book in Appendix B. 

Residential 1,8 14 1,840 1,872 1,901 1,935 1,972 2,016 2,052 2,059 2,072 
Commercial 295 300 307 313 319 325 331 334 333 334 
Industrial 8 8 8 8 7 7 7 7 7 7 

Table 3.B 
Retail Customers (lOOOs, Annual Average) 

Total 

I I 2001 1 2002 1 2003 1 2004 2005 I 2006 1 2007 1 2008 1 2009 1 2010 1 

2,128 I 2,159 2,198 1 2,234 1 2,275 2,317 2,368 1 2,407 2,413 2,427 
I I I I 

Residential 

Commercial 

Industrial 

Other 

Total Retail 

Wholesale 

Total GWH 

- 

23,272 24,466 23,947 25,150 

23,666 24,242 24,355 25,204 

26,902 26,259 24,764 25,209 

281 271 270 269 

74,121 75,238 73,336 75,833 

1,484 1,530 1,448 1,542 

75,605 76,769 74,784 77,374 

Table 3.C 
Electricity Sales (GWh Sold - Years Ended December 31) 

26,108 

25,679 

25,495 

269 

77,550 

1,580 

79,130 

I 2001 I 2002 I 2003 I 2004 I 2005 I 2006 I 2007 I 2008 I 2009 I 2010 
I I 

25,816 27,459 27,335 27,273 30,049 

26,030 27,433 27,288 26,977 27,968 

24,535 23,948 22,634 19,204 20,618 

271 278 284 287 287 

76,653 79,118 77,541 73,741 78,922 

1,694 2,454 3,525 3,788 5,166 

78,347 81,572 81,066 77,528 84,088 

Wholesale Power Sales Commitments 

I I I I I I 

le to new contract agreements. 

Table 3 .D on the following page contains information concerning Duke Energy 
Carolinas’ wholesale contracts. 
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The Spring 201 1 Forecast includes projections of the energy needs of new and existing 
customers in Duke Energy Carolinas service territory. Certain Wholesale customers have 
the option of obtaining all or a portion of their future energy requirements from other 
suppliers. While this may reduce Duke Energy Carolinas obligation to serve those 
customers, Duke Energy Carolinas assumes for planning purposes that the contracts 
displayed in Table 3.D will be extended through the duration of the forecast horizon. 

Pursuant to NCTJC Rule R8-60(i)(l), a description of the methods, inodels and 
assumptions used by the utility to prepare its peak load (MW) and energy sales (MWh) 
forecasts and the variables used in the models is provided on pages 4-6 of the Duke 
Energy Carolinas 201 1 Forecast book located in Appendix B. Also, per NCTJC Rule R8- 
60(i)( l)(A), a forecast of Customers by each customer class and a forecast of energy sales 
(1Wh) by each customer class is provided on pages 9-14 and pages 17-22 of the 2011 
Forecast book located in Appendix B. 

A tabulation of the utility’s forecasts for a 20 year period, including peak loads for 
summer and winter seasons of each year and annual energy forecasts, both with and 
without the impact of utility-sponsored energy efficiency programs are shown below in 
Tables 3.E and 3.F. 

L,oad duration curves, with and without utility-sponsored energy efficiency programs, 
follow Tables 3.E and 3.F, and are shown as Charts 3.A and 3.B. 

These values reflect the loads that Duke Energy Carolinas is contractually obligated to 
provide and cover the period from 201 1 to 203 1. 

The current 20-year forecast of the needs of the retail and wholesale customer classes, 
which does not include the impact of new energy efficiency programs, projects a 
compound annual growth rate of 1.8 percent in the summer peak demand, while winter 
peaks are forecasted to grow at 1.7 percent. The forecasted compound annual growth rate 
for energy is 1.9 percent. 

If the impacts of new energy efficiency programs are included, the projected compound 
annual growth rate for the summer peak demand is 1.7 percent, while winter peaks are 
forecasted to grow at a rate of 1.6 percent. The forecasted cornpound annual growth rate 
for energy is 1.7 percent. 
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Table 3.E 
,oad Forecast without Energy Efficiency Programs 

YEAR SUMMER WINTER 

(Mw) (Mw) 
201 1 17,596 17,121 
2012 17,907 17,425 

ENERGY 

(GWH) 
9 1,750 
93,28 1 

~ 

2013 
2014 
2015 
2016 
2017 
2018 

- 

2019 I 21,122 I 20,539 I 109,865 

18,353 17,869 95,307 
18,800 18,303 97,455 
19,273 18,746 100,044 
19,752 19,180 102,48 1 
20,220 19,665 104,929 
20,680 20,123 107,476 

2020 2 1,475 
202 1 2 1,826 
2022 22,152 
2023 22,469 
2024 22,777 
2025 23,120 

I 2026 I 23.430 I 22.649 I 123.013 

20,868 11 1,873 
21,128 113,859 
2 1,482 115,560 
21,782 117,366 
22,080 119,235 
22,379 121,087 

_ _ _ _ _ _ _ _ _  

2027 
2028 
2029 
2030 
203 1 

21 

23,777 22,922 124,979 
24,109 23,280 127,025 
24,4 19 23,584 129,08 1 
24,765 23,885 131,175 
25,121 24,186 133,28 1 
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Table 3.F 
Load Forecast with Energy Efficiency 

YEAR 1 SUMMER WINTER ENERGY 

I 2011 I 17.557 I 17.115 I 9 1.479 
~~ 

2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
202 1 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 

17,812 17,359 92,679 
18,245 17,773 94,5 18 
18,680 18,177 96,507 
19,032 18,543 9 8 3  17 
19,476 18,891 100,472 
19,877 19,305 102,43 8 
20,265 19,694 104,503 
20,644 20,042 106,409 
20,90 1 20,304 107,936 
21,214 20,492 109,440 
21,530 20,835 1 1 1,063 
21,836 21,124 112,791 
22,135 21,412 114,580 
22,465 2 1,697 116,350 
22,733 2 1,956 118,193 
23,099 22,2 17 120,075 
23,420 22,565 122,03 5 
23,7 15 22,853 124,003 

~- __ 

2030 24,050 
203 1 24,393 

23 

23,142 126,008 
23,430 128,025 
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4. ENERGY EFFICIENCY AND DEMAND-SIDE MANAGEMENT 

Current Energy Efficiency and Demand-Side Management Programs 

In May 2007, Duke Energy Carolinas filed its application for approval of EE and DSM 
programs under its save-a-watt initiative. The Company received the final order far 
approval for these programs from the NCUC in July 2010 and from tlie PSC in May 
2009. 

Duke Energy Carolinas uses EE and DSM programs to help inanage customer demand in 
an efficient, cost-effective manner. These programs can vary greatly in their dispatch 
characteristics, size and duration of load response, certainty of load response, and level 
and frequency of customer participation. hi general, programs are offered in two primary 
categories: EE programs that reduce energy consumption (conservation programs) and 
DSM programs that reduce energy demand (demand-side management or demand 
response programs and certain rate structure programs). The following are the current EE 
and DSM programs in place in the Carolinas: 

Dentaiid Response - Load Control Curtailnteizt Progrants 
These programs can be dispatched by the utility and have the highest level of certainty. 
Once a customer agrees to participate in a demand response load control curtailment 
program, the Company controls the timing, frequency, and nature of the load response. 
Duke Energy Carolinas’ current load control curtailment programs are: 

0 Power Manager@ - Power Manager is a residential load control ,program. 
Participants receive billing credits during the billing months of July through October 
in exchange for allowing Duke Energy Carolinas the right to cycle their central air 
conditioning systems and, additionally, to interrupt the central air conditioning when 
the Company has capacity needs. 

Deniaiid Response - Interruptible aiid Related Rate Structures 
These programs rely either on the customer’s ability to respond to a utility-initiated signal 
requesting Curtailment or on rates with price signals that provide an economic incentive 
to reduce or shift load. Timing, frequency and nature of the load response depend on 
customers’ actions after notification of an event or after receiving pricing signals. Duke 
Energy Carolinas’ current interruptible and time-of-use curtailment prograins include: 

Interruptible Power Service (IS) (North Carolina Only) - Participants agree 
contractually to reduce their electrical loads to specified levels upon request by Duke 
Energy Carolinas. If customers fail to do so during an interruption, they receive a 
penalty for tlie increment of demand exceeding the specified level. 
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Standby Generator Control (SG) (North Carolina Only) - Participants agree 
contractually to transfer electrical loads from the Dulse Energy Carolinas source to 
their standby generators upon request by Duke Energy Carolinas. The generators in 
this program do not operate in parallel with the Duke Energy Carolinas system and 
therefore, cannot “backfeed” (i.e., export power) into the Duke Energy Carolinas 
system. Participating customers receive payments for capacity and/or energy, based 
on the amount of capacity and/or energy transferred to their generators. 

0 Powershare@ is a non-residential curtailmelit program consisting of four options: an 
emergency only option for curtailable load (PowerShareO Mandatory), an emergency 
only option for load curtailnieiit using on-site generators (PowerShareO Generator), 
an economic based voluntary option (Powershare8 Voluntaiy), and a combined 
emergency and economic option that allows for increased notification time of events 
(Powers hare8 CallOption). 

PowerShareO Mandatory: Participants in this emergency only option will 
receive capacity credits monthly based on the amount of load they agree to 
curtail during utility-initiated emergency events. Participants also receive 
energy credits for the load curtailed during events. Customers enrolled may 
also be enrolled in PowerShareO Voluntary and eligible to earn additional 
credits. 

0 PowerShareO Generator: Participants in this emergency only option will 
receive capacity credits monthly based on the amount of load they agree to 
curtail during utility-initiated emergency events and their performance during 
monthly test hours. Participants also receive energy credits for the load 
curtailed during events. 

0 PowerShareO Voluntary: Enrolled customers will be notified of pending 
emergency or economic events and can log on to a Web site to view a posted 
energy price for that particular event. Customers will then have the option to 
participate in the event and will be paid the posted energy credit for load 
curtailed. 
PowerSliareO CallOption: This DSM program offers a participating customer 
the ability to receive credits when the customer agrees, at the Company’s 
request, to reduce and maintain its load by a minimum of 100 1tW during 
Emergency and/or Economic Events. Credits are paid for the load available 
for curtailment, and charges are applicable when the customer fails to reduce 
load in accordance with the participation option it has selected. Participants 
are obligated to curtail load during emergency events. CallOption offers four 
participation options to customers: PS 0/5, PS 5/5 ,  PS 10/5 and PS 15/5. All 
options include a limit of five Emergency Events and set a limit for Economic 

0 
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Events to 0, 5 ,  10 and 15 respectively. 

e Rates using price signals 

Residential Time-of-Use (including a Residential Water Heating rate) 
This category of rates for residential customers incorporates differential 
seasonal and time-of-day pricing that encourages customers to shift electricity 
usage from on-peak time periods to off-peak periods. In addition, there is a 
Residential Water Heating rate for off-peak water heating electricity use. 

General Service and Industrial Optional Time-of-Use rates 
This category of rates for general service and industrial customers 
incorporates differential seasonal and time-of-day pricing that encourages 
customers to use less electricity during on-peak time periods and more during 
off-peak periods. 

Hourly Pricing for Incremental Load 
This category of rates for general service and industrial customers 
incorporates prices that reflect Duke Energy Carolinas’ estimation of hourly 
marginal costs. In addition, a portion of the customer’s bill is calculated 
under their embedded-cost rate. Customers on this rate can choose to modify 
their usage depending on hourly prices. 

Energy .Ef$cien cy Programs 
These programs are typically non-dispatchable, conservation-oriented education or 
incentive programs. Energy and capacity savings are achieved by changing customer 
behavior or through the installation of more energy-efficient equipment or structures. All 
effects of these existing programs are reflected in the customer load forecast. Duke 
Energy Carolinas’ existing conservation programs include: 

e Residential Energy Assessments 

The Residential Energy Assessments program includes two separate measures: 1) 
Personalized Energy Report (PER) and 2) Home Energy House Call. 

The PER program is a residential energy efficiency program that provides single 
family home customers with a customized report about their home and family and 
how they use energy. In addition, the customer receives CFLs as an incentive to 
participate in the program. 
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The PER program requires customers to provide infomation about their home, 
number of occupants, equipment and energy usage and has two variations: 

0 A mailed offer where customers are asked to complete an included energy 
survey and mail it back to Duke Energy or complete the same survey 
online. Customers mailing the energy survey receive their PER in the 
inail and those completing it online receive their PER online as a printable 
PDF docunient. 

0 An online offer to our customers that have signed into our Online Services 
(OLS) bill pay and view environment. Online participants complete their 
energy survey online get their PER online as a printable PDF. 

Home Energy House Call (HEHC) is a free in-home assessment designed to help 
our customers learn about home energy usage and how to save on monthly bills. 
The program provides personalized information unique to the customer's home 
and energy practices. An energy specialist visits the customer's home to analyze 
the total home energy usage and to pinpoint energy saving opportunities. An 
energy specialist will also explain how to improve the heating and cooling 
comfort levels, check for air leaks, examine insulation levels, review appliances, 
help the customer preserve the environment for the future and keep electric costs 
low. A customized report is prepared, explaining the steps the customer can take 
to increase efficiency. As a part of the Home Energy House Call program, 
customers receive an Energy Efficiency Starter Kit. At the request of the 
customer, the energy specialist can install the efficiency items to allow the 
customer to begin saving immediately. 

0 Low Income Energy Efficiency and Weatherization Program 
The purpose of this program is to assist low income residential Customers with 
demand-side management measures to reduce energy usage through energy 
efficiency kits or through assistance in the cost of equipment or weatherization 
measures. 

0 Energy Efficiency Education Program for Schools 
The purpose of this program is to educate students about sources of energy and 
energy efficiency in homes and schools through a curriculum provided to public 
and private schools. This curriculum includes lesson plans, energy efficiency 
materials, and energy audits. 

0 Residential Smart $aver@ Energy Efficient Products Program 
The Smart $aver@ Program provides incentives to residential customers who 
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purchase energy-efficient equipment. The program has two components - CFLs 
and high-efficiency air conditioning equipment. 

CFLs 
The CFL program is designed to offer incentives to customers and increase 
energy efficiency by installing CFLs in high use fixtures in the home. The 
incentives have been offered in a variety of ways. The first deployment of this 
program distributed fi-ee coupons to be redeemed by the customer at a variety of 
retail stores. Later deployments used business reply cards and a web-based on- 
demand ordering tool where CFLs are shipped directly to the customer’s home. 

Heating Ventilation & Air Conditioning (HVAC) and Heat Pump 
The residential air conditioning program provides incentives to customers, 
builders, and heating contractors (HVAC dealers) to promote the use of liigh- 
efficiency air conditioners and heat pumps. The program is designed to increase 
the efficiency of air conditioning systems in new homes and for replacements in 
existing homes. 

Smart $aver@ for Non-Residential Customers 
The purpose of this program is to encourage the installation of high-efficiency 
equipment in new and existing non-residential establishments. The program 
provides incentive payments to offset a portion of the higher cost of energy- 
efficient equipment. The following types of equipment are eligible for incentives 
as part of the Prescriptive program: high-efficiency lighting, high-efficiency air 
conditioning equipment, high-efficiency motors, high-efficiency pumps, variable 
frequency drives, food services and process equipment. Customer incentives may 
be paid for other high-efficiency equipment as determined by the Company to be 
evaluated on a case-by-case basis through the Custom program. 

The projected impacts from these programs are included in this year’s assessment of 
generation needs. 

Additional Prograttts Being Considered 
In addition to our current portfolio of programs, Duke Energy Carolinas plans to add 
three additional concepts to our portfolio. These programs are similar to approved 
programs offered by Progress Energy Carolinas. The three additional prograins are 
Additional Smart $aver@ Measures, Direct Install Low Income and Appliance Recycle. 
A high-level overview is provided below. 

Additional Smart $aver@ Measures 
Partnering with HVAC dealers, the program pays incentives to partially offset the 
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cost of air conditioner and heat pump tune ups and duct sealing. This would be a 
new program and has not been offered in any of Duke Energy’s jurisdictions. 
Projected impacts of this program were included in the analysis of generation 
needs. 

* Direct Install Low Income Program 
Program that targets low income neighborhoods providing high impact direct 
install measures (CFLs, pipe and water heater wrap, low flow aerators and 
showerheads, HVAC filters and air infiltration sealing) and energy efficiency 
education. Projected impacts of this program were included in the analysis of 
generation needs. 

0 Appliance Recycling Program 
This is a program to incentivize households to turn in old inefficient refrigerators 
and freezers. Projected impacts of this program were not iiicluded in the analysis 
of generation needs due to the timing of approval of this concept. 

The following pilot programs have been approved: 

Residential Retrofit 
This program was approved in North Carolina in Docket E-7, Sub 952 on January 
25, 20 1 1 and in South Carolina in Docket 20 10-5 1 -E on February 24, 20 10. The 
Residential Retrofit program is designed to assist residential customers in 
assessing their energy usage, to provide recommendations for more efficient use 
of energy in their homes and to encourage the installation of energy efficient 
improvements by offsetting a portion of the cost of implementing the 
recornmendations from the assessment. Projected impacts of this pilot program 
were included in the analysis of generation needs. 

Home Energy Comparison Report 
This pilot was approved by the Public Service Commission of South Carolina in 
Docket 2010-50-E on March 24, 2010 and will test the energy savings impact of 
providing periodic reports to targeted customers showing how their energy 
consumption compares to that of similar neighbors. This pilot program is 
currently only offered in South Carolina. Projected impacts of this pilot program 
were included in the analysis of generation needs. 

0 Smart Energy Now (SEN) 
The SEN pilot program was approved by the NCUC in Docket E-7, Sub 961 on 
February 14, 201 1 and is designed to reduce energy consumption within the 
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commercial office space located in Charlotte City Center through community 
engagement leading to behavioral modification. In order to enable building 
managers and occupants to effectively make these behavioral modifications, they 
will be provided with additional energy consumption information and actionable 
efficiency recommendations. Projected impacts of this pilot were not included in 
the analysis of generation needs due to the timing of approval. 

The following pilot program is being proposed: 

0 Home Energy Manager (HEM) Lite 
HEM Lite is a residential energy management solution designed for home owners 
with broadband internet service. The product offers energy efficiency and demand 
response benefits through a Wi-Fi enabled thermostat that will manage a 
customer’s air conditioning system by providing schedules, modes (such as 
home/away/vacation), energy savings tips, messages, and alerts. The customer 
will have the tools to access and control their thermostat through any web browser 
or by downloading an “app” on their smart phone. In addition, it will provide 
customers with the opportunity to participate in demand response events. Overall, 
this product will provide simple, intuitive, and effective tools that will enable the 
customer to reduce and manage their overall energy usage. 

Future EE and DSMprograiiis 

In addition to the programs and pilots listed above, Duke Energy Carolinas is actively 
working to add new programs to our portfolio that have not yet been developed. 
Estimates of the impacts of these yet-to-be-developed programs have been included in 
this analysis of generation needs. 

EE arid DSM Program Screening 

The Company uses the DSMore model to evaluate the costs, benefits, and risks of DSM 
and EE programs and measures. DSMore is a financial analysis tool designed to estimate 
the value of DSM and EE measures at an hourly level across distributions of weather 
conditions and/or energy costs or prices. By examining projected program performance 
and cost effectiveness over a wide variety of weather and cost conditions, the Company is 
in a better position to measure the risks and benefits of employing DSM and EE measures 
versus traditional generation capacity additions, and fiirther, to ensure that DSM 
resources are compared to supply side resources on a level playing field. 
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The analysis of energy efficiency cost-effectiveness has traditionally focused primarily 
on the calculation of specific metrics, often referred to as the California Standard tests: 
Utility Cost Test (UCT), Rate Impact Measure (RIM) Test, Total Resource Cost (TRC) 
Test, and Participant Test. DSMore provides the results of those tests for any type of EE 
or DSM program. 

a Tlie TJCT compares utility benefits (avoided costs) to incurred utility costs to 
implement the program, and does not consider other benefits such as participant 
savings or societal impacts. This test compares the cost (to the utility) to 
implement the measures with the savings or avoided costs (to the utility) resulting 
from the change in magnitude and/or the pattern of electricity consumption 
caused by implementation of the program. Avoided costs are considered in the 
evaluation af cost-effectiveness based on the projected cost of power, including 
the projected cost of the utility’s environmental compliance for Icnown regulatory 
requirements. The cost-effectiveness analyses also incorporate avoided 
transmission and distribution costs, and load (line) losses. 

a The RIM Test, or non-participants test, indicates if rates increase or decrease over 
the long-ixn as a result of implementing the program. 

a The TRC Test compares the total benefits to the utility and to participants relative 
to the costs to the utility to implement the program along with the costs to the 
participant. The benefits to the utility are the same as those computed under the 
UCT. The benefits to the participant are the same as those computed under the 
Participant Test, however, customer incentives are considered to be a pass- 
through benefit to customers. As such, customer incentives or rebates are not 
included in the TRC. 

a The Participant Test evaluates programs from the perspective of the program’s 
participants. The benefits include reductions in utility bills, incentives paid by the 
utility and any state, federal or local tax benefits received. 

The use of multiple tests can ensure the development of a reasonable set of DSM and EE 
programs and indicate the likelihood that customers will participate. 

Eitergy Efficiency and Demand-Side Maizagent ert t Progrants 

Duke Energy Carolinas has made a strong commitment to EE and DSM. The Company 
recognizes EE and DSM as a reliable, valuable resource that is an option in the 
portfolio available to meet customers’ growing need for electricity along with coal, 
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nuclear, natural gas, and renewable energy. These EE and DSM programs help 
customers meet their energy needs with less electricity, less cost and less environmental 
impact. The Company will manage EE and DSM to provide customers with universal 
access to these services and new technology. Duke Energy Carolinas has the expertise, 
infrastructure, and customer relationships to produce results and make it a significant 
part of its resource mix. Duke Energy Carolinas accepts the challenge to develop, 
implement, adjust as needed, and verify the results of innovative EE programs for the 
benefit of its customers. 

The Duke Energy Carolinas’ approved EE plan is consistent with the requirement set 
forth in the Cliffside Unit 6 CPCN Order to invest 1% of annual retail electricity 
revenues iii energy efficiency and demand side programs, subject to the results of 
ongoing collaborative workshops and appropriate regulatory treatment. For the period 
between the deployment of the Company’s save-a-watt portfolio in 2009 and 12/3 1/20 10, 
Duke Energy’s conservation and demand response programs have reduced overall 
demand, includiiig line losses, by approximately 500,000 net MWh and the Summer Peak 
has been reduced by over 700 MW. However, pursuing EE and DSM initiatives will not 
meet all our gowing demands for electricity. The Company still envisions the need to 
secure additional nuclear and gas generation as well as cost-effective renewable 
generation, but the EE and DSM programs offered by Duke Energy Carolinas could 
address approximately half of the 20 15 new resoiuce need, if such programs perform as 
expected. 

Table 4.A provides the base case projected load impacts of the EE and DSM programs 
through 2031. These load impacts were included in the base case LRP analysis. The 
Company assumes total EE savings will continue to grow on an annual basis thougli 
2035, however tlie components of future programs are uncertain at this time and will be 
informed by the experience gained under the current plan. The projected load impacts 
from the DSM programs are based upon the Company’s continuing, as well as the new, 
demand response programs. These pro-jections have decreased from last year in part due 
to incorporation of impacts from the EPA’s RICE rule. This EPA rule restricts the use of 
customer-sited generators to a very low level for demand response purposes. EPA is 
currently collecting comments on this rule so it is uncertain at this time if the rule will 
change and what tlie eventual impact will be on the Company’s demand response 
programs. Duke Energy Carolinas is considering alternatives to address the reduction in 
DSM capability available. 

Table 4.B provides a high case load impact scenario from the Company’s EE and DSM 
programs. For EE programs, this scenario uses the full target impacts of the Company’s 
save-a-watt bundle of programs for the first five years and then increases the load impacts 
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at 1% of retail sales eveiy year after that until 2030, beyond which point the increase in 
the load impacts are adjusted to match the projected growth in retail sales. For DSM 
programs, the load impacts are increased to match the increase between base case and 
high case MWH retail sales for the appropriate customer class. 

Table 4.C incorporates December 3 1, 2010 participation levels for all demand response 
programs and the capability of these programs projected for the summer of 20 1 1. 

Table 4.A Load Impacts of EE and DSM Programs - Base Case 
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Table 4.C 

DSNI Program Participation and Capability 

DSM Program Name 
IS 69 

Participation as of 12/31/10 
2011 Estimated Summer IRP 

Capability (MW) 
145 

SG 
PowerShare Mandatory 

98 48 
115 313 

PowerShare Generator 4 18 

PowerShare CallOptiorl 
4 N/A PowerShare Voluntary .- 

Level O / S  
L,evelSlS 

Level 1O/S 
Level 1S/S 1 0 

-- 

- 

35 

Power Manager 
Total 

198~5~3 249 
198,794 775 



Programs Evaluated but Rejected 

Duke Energy Carolinas has not rejected any programs as a result of its EE and DSM 
program screening. 

Looking to the Future 

DSM Implementation Effectiveness - Duke Energy Carolinas has begun a review of the 
effectiveness of its DSM programs to reduce peak demand during reliability events. The 
goal of this review will be to gain insight on DSM parameters, such as duration of events 
and number of events and how these parameters impact the load reduction captured 
during a reliability event. 

Grid Modernization - Duke Energy is pursuing implementation of grid modernization 
throughout the enterprise. The recent $200 million grant awarded to Duke Energy from 
the IJS DOE helps further that goal. Grid modernization is a mechanism to further enable 
adoption and market penetration of EE, DSM and plug-in electric vehicles (PEVs). In 
order to meet and support EE and DSM goals, the NCUC proposed a requirement to 
include grid modernization impacts in the LRP for Noi-tli Carolina electric utilities 
(including Duke Energy Carolinas) in Docket E- 100, Sub 126. Duke Energy Carolinas 
filed joint comments along with Dominion-North Carolina Power on February 26, 2010, 
in which the two utilities supported the inclusion of the impact of grid modernization as 
part of the IRP. The two utilities also advocated that grid modernization should be 
treated similarly to how EE and DSM resources are incorporated into the IRP. Progress 
Energy later joined Duke Energy Carolinas and Dominion-Nortli Carolina Power in reply 
comments filed before the NCUC on March 26,2010, further emphasizing these points. 

36 



5. SUPPLY-SIDE RESOURCES 

A. EXISTING GENERATION PLANTS IN SERVICE 

Duke Energy Carolinas’ generation portfolio includes a balanced mix of resources with 
different operating and fuel characteristics. This mix is designed to provide energy at the 
lowest reasonable cost to meet the Company’s obligation to serve its customers. Duke 
Energy Carolinas-owned generation, as well as purchased power, is evaluated on a real- 
time basis in order to select and dispatch the lowest-cost resources to meet system load 
requirements. In 20 10 , Duke Energy Carolinas’ nuclear and coal-fired generating units 
met the vast majority of customer needs by providing 51.2% and 46.7%, respectively, of 
Duke Energy Carolinas’ energy from generation. Hydroelectric generation, CT 
generation, solar generation, long term PPAs, and economical purchases from the 
wholesale market supplied the remainder. 

Existing Resources 

The tables below list the Duke Energy Carolinas plants in service in North Carolina (NC) 
and South Carolina (SC) with plant statistics, and the system’s total generating capability. 
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PLANT TYPE 

Conventional Coal 
Conventional Coal 
Conventional Coal 
Conventional Coal 
Conventional Coal 

Conventional Coal 

Conventional Coal 

Conventional Coal 
Conventional Coal 

Conventional Coal 
Conventional Coal 
Conventional Coal 
Conventional Coal 
Conventional Coal 

Conventional Coal 
Conventional Coal 
Conventional Coal 
Conventional Coal 

Natural Gadoil-Fired 
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NAME UNIT SUMMER 
CAPACITY 

MW 

WINTER 
CAPACITY 

MW 

Buck 8C 25.0 30.0 

Salisbury, N.C. 
Combustion Turbine 
Natural Gadoil-Fired 
Combustion Turbine 

Buck 

Buck Station CTs 

Dan River 

9 c  12.0 15.0 

62.0 75.0 

4 c  0.0 0.0 Eden, N.C. 

Eden, N.C. 

Natural Gadoil-Fired 
Combustion Turbine 
Natural, Gadoil-Fired 

,~ Lincoln 

Dan River 

LOCATION PLANT TYPE ! Salisbury, N.C. Natural Gas/Oil-Fired 
Coinbustion Turbine 

5 c  24.0 31.0 

Eden, N.C. 
Combustion Turbine 
Natural Gadoil-Fired Dan River 6C 24.0 31.0 

Stanley, N.C. 

Stanley, N.C. 

Stanley, N.C. 

Combustion Turbine 

Natural Gadoil-Fired 
Combustion Turbine 
Natural Gadoil-Fired 
Combustion Turbine 
Natural Gadoil-Fired 

Dan River Station CTs 
Lincoln 

48.0 62.0 
1 79.2 93.0 

Lincoln 

Lincoln 

Lincoln 

Lincoln 

Lincoln 

Lincoln 

Lincoln 

Lincoln 

Lincoln 

2 79.2 93.0 

3 79.2 93 .0 

4 79.2 93 .0 

5 79.2 93.0 

6 79.2 93.0 

7 79.2 93 "0 

8 79.2 93 .0 

9 79.2 93.0 

10 79.2 93 .0 

Stanley, N.C. 

I Combustion Turbine 

Combustion Turbine 
Natural Gas/Oil-Fired 
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Stanley, N.C. 

Stanley, N.C. 

Stanley, N.C. 

Stanley, N.C. 

Combustion Turbine 
Natural Gadoil-Fired 
Combustion Turbine 
Natural Gadoil-Fired 
Combus tion Turbine 
Natural Gadoil-Fired 
Combustion Turbine 
Natural Gadoil-Fired 

Stanley, N.C. 
Combustion Turbine 
Natural Gadoil-Fired 

Lincoln 11 79.2 93 .0 

Stanley, N.C. 
Combustion Turbine 
Natural Gadoil-Fired Lincoln 

Lincoln 

Liiicoln 

12 79.2 93.0 

13 79.2 93.0 

14 79.2 93 .0 

Stanley, N.C. 

Stanley, N.C. 

Coinbustion Turbine 
Natural Gadoil-Fired 
Combustion Turbine 
Natural Gadoil-Fired 

Stanley, N.C. 
Combustion Turbine 
Natural Gadoil-Fired Lincoln 15 79.2 93 .0 

Stanley, N.C. 
Coinbustion Turbine 
Natural Gadoil-Fired 



I NAME UNIT SUMMER WINTER 
CAPACITY CAPACITY 

MW MW 
Lincoln Station CTs 1267.2 1488.0 
Riverbend 8C 0.0 0.0 

Riverbend 9 c  22.0 30.0 

Riverbend 1 oc 22.0 30.0 

Riverbend I 11c I 20.0 I 30.0 

LOCATION PLANT TYPE 

Mt. Holly, N.C. Natural Gas/Oil-Fired 
Combustion Turbine 

Mt. Holly, N.C. Natural Gas/Oil-Fired 
Combustion Turbine 

Mt. Holly, N.C. Natural Gas/Oil-Fired 
Coinbus tion Turbine 
Natural Gas/Oil-Fired I Mt. Holly, N.C. 

Riverbend Station CTs 
Rockinghain 

Combustion Turbine 
64.0 90.0 

1 165.0 165 .O Rockingharn, N.C. Natural Gas/Oil-Fired 

TURBINE 

- 

Rockingharn 

Rockingharn 

Roclungham 

~ Rockingham 

I 

Combustion Turbine 

Coinbustioil Turbine 

Combustion Turbine 

Combustion Turbine 

2 165 .O 165 .O Roclungham, N.C. Natural Gas/Oil-Fired 

3 165.0 165.0 Roclungham, N.C. Natural Gas/Oil-Fired 

4 165.0 165.0 Rockingham, N.C. Natural Gas/Oil-Fired 

5 165.0 165.0 Rockingham, N.C. Natural Gadoil-Fired 

Rockingham CTs 
TOTAL N.C. COMB. 

Combustion Turbine 
825.0 825.0 

2266.2 MW 2540.0MW 

McGuire 
McGuire 
McGuire Nuclear 

1 1100.0 1156.0 Huntersville, N.C. Nuclear 
2 1100.0 1156.0 Huntersville, N.C. Nuclear 

2200.0 2312.0 

40 

Station 
TOTAL N.C. 
NUCLEAR 
Bridgewater 
Bridgewater 
Bridgewater Hydro 

2200.0 MW 2312.0 M W  

1 11.5 1 1.5 Morganton, N.C. Hydro 
2 0 0 Morganton, N.C. Hydro 

11.5 11.5 
Station 
Bryson City 1 0.48 0.48 Whittier, N.C. Hydro 
Bryson City 2 0 0 Whittier, N.C. Hydro 

Station 
Cowans Ford 
Cowans Ford 
Cowans Ford 
Cowans Ford 
Cowans Ford Hydro 

1 81.3 81.3 Stanley, N.C. Hydro 
2 81.3 81.3 Stanley, N.C. Hydro 
3 81.3 8 1.3 Stanley, N.C. Hydro 
4 81.3 81.3 Stanley, N.C. Hydro 

325.2 325.2 
Station 
Lookout Shoals 
Lookout Shoals 

1 9.3 9.3 Statesville, N.C. Hydro 
2 9.3 9.3 Statesville, N.C. Hydro 



NAME UNIT SUMMER WINTER 
CAPACITY CAPACITY 

MW MW 
Lookout Shoals 3 9.3 9.3 
Lookout Shoals Hydro 27.9 27.9 
Station 
Mountain Island 1 14 14 
Mountain Island 2 14 14 
Mountain Island 3 17 17 
Mountain Island 4 17 17 
Mountain Island 62.0 62.0 
Hydro Station 
Oxford 1 20.0 20.0 
Oxford 2 20.0 20.0 
Oxford Hydro Station 40.0 40.0 
Rhodhiss 1 9.5 9.5 
Rhodhiss 2 11.5 11.5 
Rhodhiss 3 9.0 9.0 
Rhodhiss Hydro 30.0 30.0 
Station 
Tuxedo 1 3.2 3.2 
Tuxedo 2 3.2 3.2 
Tuxedo Hydro Station 6.4 6.4 
Bear Creek 1 9.45 9.45 

Station 
Cedar Cliff 1 6.4 6.4 
Cedar Cliff Hydro 6.4 6.4 
Station 
F r a nkl i I 1 1 0 0 
Franklin 2 .6 .6 
Franklin Hydro .6 .6 
Station 
Mission 1 0 0 
Mission 2 0 0 
Mission 3 0.6 0.6 
Mission Hydro Station 0.6 0.6 
Nantahala 1 50.0 50.0 
Nantahala Hydro 50.0 50.0 
Station 
Tennessee Creek 1 9.8 9.8 
Tennessee Creek 9.8 9.8 
Hydro Station 
Thorpe 1 19.7 19.7 
Thorpe Hydro Station 19.7 19.7 
Tuckasegee 1 2.5 2.5 
Tuckasegee Hydro 2.5 2.5 
Station 
Queens Creek 1 1.44 1.44 

~- 

Bear Creek Hydro 9.45 9.45 
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LOCATION PLANT TYPE 

Statesville, N.C. Hydro 

Mount Holly, N.C. Hydro 
Mount Holly, N.C. Hydro 
Mount Holly, N.C. Hydro 
Mount Holly, N.C. 

Conover, N.C. Hydro 
Conover, N.C. Hydro 

Rhodhiss, N.C. Hydro 
Rhodhiss, N.C. Hydro 
Rhodliiss, N.C. Hydro 

Flat Rock, N.C. Hydro 
Flat Rock, N.C. Hydro 

Tuckasegee, N.C. Hydro 

Tuckasegee, N.C. Hydro 

Franklin, N.C. Hydro 
Franklin, N.C. Hydro 

Murphy, N.C. Hydro 
Murphy, N.C. Hydro 
Murphy, N.C. Hydro 

Topton, N.C. Hydro 

Tuckasegee, N.C. Hydro 

Tuckasegee, N.C. Hydro 

Tuckasegee, N.C. Hydro 

Topton, N.C. Hydro 



NAME LOCATION 

Queens Creek Hydro 
Station 
TOTAL N.C. HYDRO 
TOTAL N.C. SOLAR 
TOTAL N.C. 
CAPABILITY 

PLANT TYPE UNIT 1 SUMMER1 WINTER 
CAPACITY CAPACITY 

MW 
1.44 

MW 
1.44 

12,243.60 12,746.40 
N.C. 

MW I MW 

Solar 
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Table 5.B 
South Carolina a b c d e  ’ ’ ’ ’ 

UNIT 

1 
2 
3 

6C 

7 c  

8C 

9 c  

1 0 c  

PLANT TYPE SUMMER 
CAPACITY 

MW 
100.0 
100.0 
170.0 
370.0 

370.0 MW 

20.0 

20.0 

20.0 

20.0 

16.0 

WINTER 
CAPACITY 

LOCATION NAME 

20.0 Chappels, S.C. 

41.0 

82.0 
92.4 

92.4 

92.4 

92.4 

92.4 

Pelzer, S.C. 

Blacksburg, S.C. 

Blacksburg, S.C. 

Blacksburg, S.C. 

Blacksburg, S.C. 

Blacksburg, S.C. 

1 
82.0 

74.42 

2 

3 

4 

5 

74.42 

74.42 

74.42 

74.42 

Lee 
Lee 

Conventional Coal L,ee 
Lee Steam Station 
TOTAL S.C. 
CONVENTIONAL 
COAL 

20.0 Chappels, S.C. ! 20.0 Cliappels, S.C. 

Natural Gas/Oil-Fired 
Coinbustion Turbine 
Natural Gas/Oil-Fired 
Combustion Turbine 

Buzzard Roost 

Buzzard Roost 

20.0 Chappels, S.C. Natural Gas/Oil-Fired Buzzard Roost 
Combustion Turbine 
Natural Gas/Oil-Fired Buzzard Roost 
Combustion Turbine 

16.0 Chappels, S.C. Natural Gas/Oil-Fired 
Combustion Turbine 
Natural Gas/Oil-Fired 
Combustion Turbine 
Natural Gas/Oil-Fired 

Buzzard Roost 

Buzzard Roost 16.0 Chappels, S.C. 

Buzzard Roost 
Combus tion Turbine 
Natural Gas/Oil-Fired Buzzard Roost 
Combustion Turbine 
Natural Gas/Oil-Fired 
Combustion Turbine 
Natural Gadoil-Fired 
Combustion Turbine 

Buzzard Roost 

Buzzard Roost 

Buzzard Roost Station 
CTs 

176.0 176.0 I : 41.0 Pelzer, S.C. Lee Natural Gas/Oil-Fired 
Combustion Turbine 
Natural Gas/Oil-Fired 
Combustion Turbine 

Lee 8C I 41.0 

Lee Station CTs 
Mill Creek Natural Gas/Oil-Fired 

Combustion Turbine 
Natural Gadoil-Fired 
Combustion Turbine 
Natural Gadoil-Fired 
Combustion Turbine 
Natural Gadoil-Fired 
Coinbustion Turbine 
Natural Gadoil-Fired 

Mill Creek 

Mill Creek 

Mill Creek 

Mill Creek 
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NAME UNIT SUMMER WINTER LOCATION 
CAPACITY CAPACITY 

MW MW 

Mill Creek 6 74.42 92.4 Blacksburg, S.C. 

Mill Creek 7 74.42 92.4 Blacksburg, S.C. 

Mill Creek 8 74.42 92.4 Blacksburg, S.C. 

Mill Creek Station CTs 595.4 739.2 
TOTAL, S.C. COMB 853.4 MW 997.2 MW 
TURBINE 

Catawba 1 1129.0 1163.0 York, S.C. 
Catawba 2 1129.0 1163.0 York, S.C. 
Catawba Nuclear 2258.0 2326.0 
Station 
Oconee 1 846.0 865.0 Seneca, S.C. 
Oconee 2 846.0 865.0 Seneca, S.C. 
Oconee 3 846.0 865.0 Seneca, S.C. 
Oconee Nuclear 2538.0 2595.0 
Station 
TOTAL S.C. 4796.0 MW 4921.0 MW 
NUCLEAR 

Jocassee 1 195.0 195.0 Salem, S.C. 
Jocassee 2 195.0 195.0 Salem, S.C. 
Jocassee 3 195.0 195.0 Salem, S.C. 
Jocassee 4 195.0 195.0 Salem, S.C. 
Jocassee Pumped 780.0 780.0 
Hydro Station 
Bad Creek 1 340.0 340.0 Salem, S.C. 
Bad Creek 2 340.0 340.0 Salem, S.C. 
Bad Creek 3 340.0 340.0 Salem, S.C. 
Bad Creek 4 340.0 340.0 Salem, S.C. 
Bad Creek Pumped 1360.0 1360.0 
Hydro Station 
TOTAL, PUMPED 2140.0 R/Tw 2140.0 MW 
STORAGE 

Cedar Creek 1 15.0 15.0 Great Falls, S.C. 
Cedar Creek 2 15.0 15.0 Great Falls, S.C. 
Cedar Creek 3 15.0 15.0 Great Falls, S.C. 
Cedar Creek Hydro 45.0 45.0 
Station 
Dearborn 1 14.0 14.0 Great Falls, S.C. 
Dearborn 2 14.0 14.0 Great Falls, S.C. 
Dearborn 3 14.0 14.0 Great Falls, S.C. 

~~ ~ 

PLANT TYPE 

Combustion Turbine 
Natural Gas/Oil-Fired 
Coinbustion Turbine 
Natural Gas/Oil-Fired 
Combustion Turbine 
Natural Gas/Oil-Fired 
Combustion Turbine 

Nuclear 
Nuclear 

Nuclear 
Nuclear 
Nuclear 

Pumped Storage 
Puimed Storane 
Pumoed Storage 
Pumped Storage 

Pumped Storage 
Puimed Storage 
Pumrwd Storage 
Pumped Storage 

Hydro 
Hydro 
Hydro 

Hydro 
Hydro 
Hydro 
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NAME IUNIT I SUMMER I WINTER I LOCATION 

Dearborn Hydro 
Station 
Fishing Creek 
Fishing Creek 
Fishing Creek 
Fishing Creek 
Fishing Creek 
Fishing Creek Hydro 

CAPACITY CAPACITY 
MW MW 
42.0 42.0 

1 11.0 11 "0 Great Falls, S.C. 
2 9.5 9.5 Great Falls, S.C. 
3 9.5 9.5 Great Falls, S.C. 

---- 4 11.0 11 .O Chat  Falls, S.C. 
5 8.0 8.0 Great Falls, S.C. 

49.0 49.0 
Station 
Gaston Shoals 
Gaston Shoals 
Gaston Shoals 
Gaston Shoals 
Gaston Shoals Hydro 

3 0 0 Blacksburg, S.C. 
4 1 .o 1.0 Blacksburg, S.C. 
5 1 .o 1 .O Blacksburg, S.C. 
6 0 0 Blacksburg, S.C. 

, 2.0 , 2.0 , 

PLANT TYPE 

Station 
Wateree 
Wateree 
Wateree 
Wateree 
Wateree 
Wateree Hydro Station 
Wylie 
Wylie 
Wylie 
Wylie 
Wylie Hydro Station 

Hydro 
Hydro 
Hydro 

1 17.0 17.0 Ridgeway, S.C. 
2 17.0 17.0 Ridgeway, S.C. 
3 17.0 17.0 Ridgeway, S.C. 
4 17.0 17.0 Ridgeway, S.C. 
5 17.0 17.0 Ridgeway, S.C. 

85.0 85.0 
1 18.0 18.0 Fort Mill, S.C. 
2 18.0 18.0 Fort Mill, S.C. 
3 18.0 18.0 Fort Mill, S.C. 
4 18.0 18.0 Fort Mill, S.C. 

72.0 72.0 

Hydro 
Hydro 

Hydro 
Hydro 
Hydro 
Hydro 

Hydro 
Hydro 
Hydro 
Hydro 
Hydro 
Hydro 
Hydro 
Hydro 

Hydro 
Hvdro 

Hvdrn I 
Hydro 

Hvdro 

Hydro 
Hydro 
Hydro 
Hydro 
Hydro 

Hvdro 5 Hydro 
Hvdrn I 



NAME UNIT SUMMER WINTER LOCATION 
CAPACITY CAPACITY 

MW MW 
99 Islands 1 1.6 1.6 Blacltsburg, S.C. 
99 Islands 2 1.6 1.6 Blacltsburg, S.C. 
99 Islands 3 1.6 1.6 Blacltsburg, S.C. 
99 Islands 4 1.6 1.6 Blacksburg, S.C. 
99 Islands 5 0 0 ~~ Blacltsburg, ~ S.C. 
99 Islands 6 0 0 Blacksburg, S.C. 
99 Islands Hydro 6.4 6.4 

PLANT TYPE 

Hydro 
Hydro 
Hydro 
Hydro 
Hydro 
Hydro 

Table 5.C 
Total Generation Capability avb7cvdve 

Station 
Keowee 
Keowee 
Keowee Hydro Station 
TOTAL S.C. HYDRO 
TOTAL S.C. 
CAPABILITY 

1 76.0 76.0 Seneca, S.C. Hydro 
2 76.0 76.0 Seneca, S.C. Hydro 

152.0 152.0 
465.4 MW 465.4 MW 

8,624.8 MW 8,895.6 MW 

NAME SUMMER CAPACITY 
MW 

20,868.4 TOTAL DUKE ENERGY CAROLINAS 

Note a: Unit information is provided by State, but resources are dispatched on a system-wide basis. 

WINTER CAPACITY 
MW 

21,642.0 

Note b: Suiiuner and winter capability does not take into account reductions due to future environmental 
emission controls. 

Note c: Suimner and winter capability reflects system configuration as of June 22, 20 1 1. 

Note d: Catawba IJnits 1 and 2 capacity reflects 100% of the station’s capability, and does not factor in the 
North Carolina Municipal Power Agency #1’s (NCMPA#l) decision to sell or utilize its 832 MW retained 
ownership in Catawba. 

Note e: The Catawba units’ multiple owners and their effective ownership percentages are: 

CATAWBA OWNER PERCENT OF OWNERSHIP 
Duke Energy Carolinas 19.246% 
North Carolina Electric 30.754% 
Membership Corporation 
(NCEMC) 
NCMPA# 1 37.5% 
Piedmont Municipal Power 12.5% 
Agency (PMPA) 
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Changes to Existing Resources 

Duke Energy Carolinas will adjust the capabilities of its resource mix over the 20-year 
planning horizon. Retirements of generating units, system capacity uprates and derates, 
purchased power contract expirations, and adjustments in EE and DSM capability affect 
the amount of resources Duke Energy Carolinas will need to meet its load obligation. 
Below are the laown and/or anticipated changes and their respective impacts on the 
resource mix. 

New Cliffside Pulverized Coal Unit 
In March 2007, Duke Energy Carolinas received a CPCN for the 825 MW Cliffside 6 
unit, which is scheduled to be on line in 2012. As of June 201 1, the project is over 80% 
complete. 

Bridgewater Hydro Powerhouse Upgrade 
The two existing 11.5 MW units at Bridgewater Hydro Station are being replaced by two 
15 MW units and a small 1.5 MW unit to be used to meet continuous release 
requirements, which is scheduled to be available for tlie summer peak of 2012. 

Jocassee Unit I and 2 Runner Upgrades 
This project is completed. Capacity additions reflect a 50 MW capacity uprate at the 
Jocassee pumped storage facility from increased efficiency of the new runners. These 
uprates were included in the 201 1 IRP analysis. 

Buck Combined Cycle Natural Gas Unit 
The Company received the CPCN for this project in June 2008 and received the 
corresponding air permit in October 2008. The 620 MW Buck CC unit is scheduled to be 
operational by the end of 201 1. Construction and commissioning activities are underway 
and the project is currently over 90% complete. 

Dan River Combined Cycle Natural Gas Unit 
The Company received the CPCN for this project concurrently with the CPCN for the 
Buck CC project in June 2008 and received its air permit for this project in August 2009. 
The 620 MW Dan River CC unit is scheduled to be operational by the end of 2012. 
Construction is underway and the project is currently over 50% complete. 

Lee Steam Station Natural Gas Conversion 
Lee Steam Station was originally designed to generate with natural gas or coal as a fuel 
source. Switching fuel sources from coal to natural gas could prove to be an economic 
solution to avoid adding costly pollution control equipment or replacing the 370 MW of 
capacity at an alternative site. For planning purposes Lee Steam Station will be retired as 

47 



a coal station the foui-th quarter of 2014 and converted to natural gas by January 1, 2015. 
Preliminary engineering has been completed and more detailed project development and 
regulatory efforts will begin in 20 1 1. 

Generating Units Projected T o  Re Retired 

Various factors have an impact on decisions to retire existing generating units. These 
factors, including the investment requirements necessary to support ongoing operation of 
generation facilities, are continuously evaluated as future resource needs are considered. 
Table 5.D reflects cui-rent assessments of generating units with identified decision dates 
for retirement or major refitrbisliment. 

There are two requirements related to the retirement of 800 MWs of older coal units. The 
first, a condition set foi-th in the NCUC Order in Docket No. E-7, Sub 790, granting a 
CPCN to build Cliffside Unit 6, requires the retirement of the existing Cliffside Units 1-4 
no later than the commercial operation date of the new unit, and retirement of older coal- 
fired generating units (in addition to Cliffside Units 1-4) on a MW-for-MW basis, 
considering the impact on the reliability of the system, to account for actual load 
reductions realized from the new EE and DSM programs up to the MW level added by 
the new Cliffside unit2. The requirement to retire older coal is also set forth in the air 
pennit for the new Cliffside unit, in addition to Cliffside Units 1-4, of 350 MWs of coal 
generation by 2015, an additional 200 MWS by 2016, and an additional 250 MWs by 
2018. If the NCUC determines that the scheduled retirement of any unit identified for 
retirement pursuant to the Plan will have a material adverse impact of the reliability of 
electric generating system, Duke Energy Carolinas may seek modification of this plan. 

Additionally, multiple environmental regulatory issues are presently converging as the 
EPA has proposed new ides  to regulate multiple areas relating to generation resources. 
These new rules, if implemented, will increase the need for the installation of additional 
control technology or retirement of coal fired generation in the 2014 to 2018 timeframe. 
Anticipating that there will be increased control requirements, the Carolinas 20 1 1 IRP 
incorporates a planning assumption that all coal-fired generation that does not have an 
installed SO2 scrubber will be retired by 2015. 

Table 5.D shows the assumptions used for planning purposes rather than film 
commitments concerning the specific units to be retired andor their exact retirement 
dates. The conditions of the units are evaluated annually and decision dates are revised 
as appropriate. Duke Energy Carolinas will develop orderly retirement plans that 
consider the implementation, evaluation, and achievement of EE goals, system reliability 

' NCUC Docket No. E-7, Sub 790 Order Granting CPCN with Conditions, March 21,2007. 
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considerations, long-teim generation maintenance and capital spending plans, workforce 
allocations, long-teim contracts including fuel supply and contractors, long-term 
transmission planning, and major site retirement activities. 

49 



Table 5.D 
Projected Unit Retirements 

~ Buck 3" 75 Salisbury, N.C. RETIRED Conventional Coal 
, Cliffside 1" 38 Cliffside, N.C. 10/01/2011 Conventional Coal 
1 Cliffside 2" 38 Cliffside. N.C. 10/01/2011 Conventional Coal 

- 

1 STATION I CAPACITY I LOCATION 1 EXPECTED I PLANT TYPE I 

- 1 Cliffside 3" 
I Cliffside 4" 

Eden. N.C. 

1 Cliffside 3" 61 
I Cliffside 4" 61 
1 Dan River 1" 67 1 Dan River 1" 
1 DanRiver2" 67 Eden, N.C. 3/0 1 /2 0 1 2 Conventional Coal 
Dan River 3" 142 Eden, N.C. 4/0 1 /2 0 1 2 Conventional Coal 
Buzzard Roost 6C** 22 Chappels, S.C. 6/01/2012 Combustion Turbine 
Buzzard Roost 7C** 22 Chappels, S.C. 6/01/2012 Combustion Turbine 
Buzzard Roost 8C** 22 Chappels, S.C. 6/01/2012 Combustion Turbine 
Buzzard Roost 9C** 22 Chappels, S.C. 6/01/2012 Combustion Turbine 
Buzzard Roost 1 OC** 18 Chappels, S.C. 6/01/2012 Combustion Turbine 
Buzzard Roost 1 1 C** 18 Chappels, S.C. 6/01/2012 Combustion Turbine 
Buzzard Roost 12C** 18 Chappels, S.C. 6/01/2012 Combustion Turbine 
Buzzard Roost 13C** 18 Cliamels. S.C. 6/01/2012 Combustion Turbine 

Riverbend 1 1 C** Mt. Holly, N.C. 6/01/2012 Combustion Turbine --+: Buck 7C SDencer. N.C. 6/0 1 /20 12 Combustion Turbine 

~ 

67 

Buzzard Roost 14C** 
Buzzard Roost 15C** 
Riverbend 8C** 
Riverbend 9C** 

18 Chappels, S.C. 6/01/2012 Combustion Turbine 
18 Chappels, S.C. 6/01/2012 Combustion Turbine 
0 Mt. Holly, N.C. 6/01/2012 Combustion Turbine 
22 Mt. Holly, N.C. 6/01/2012 Combustion Turbine 

Buck 8C** 
Buck 9C** 
Dan River 4C** 

25 Spencer, N.C. 6/0 1/20 12 Combustion Turbine 
12 Spencer, N.C. 610 1/20 12 -_ Combustion Turbine 
0 Eden. N.C. 6/0 1/20 12 Combus ti on Turbine 

Buck 8C** 
Buck 9C** 
Dan River 4C** 

25 Spencer, N.C. 6/0 1/20 12 
12 Spencer, N.C. 610 1/20 12 
0 Eden. N.C. 6/0 1/20 12 

Dan River 5CT* 
Dan River 6C** 
Riverbend 4% 
Riverbend 5* 
Riverbend 6*** 
Riverbend 7*** 
Buck 5*** 
Buck 6**' 

so 

24 Eden, N.C. 6/01/2012 Combustion Turbine 
24 Eden, N.C. 6/0 1/20 12 Combustion Turbine 
94 Mt. Holly, N.C. 1/01/2015 Conventional Coal 
94 Mt. Holly, N.C. 1/01/2015 Conventional Coal 
133 Mt. Holly, N.C. 1/01/2015 Conventional Coal 
133 Mt. Holly, N.C. 1/01/2015 Conventional Coal 
128 Spencer, N.C. 1/0 1/20 15 Conventional Coal 
128 SDencer. N.C. 1/0 1/20 15 Conventional Coal 

-- 

Lee I*** 
L,ee 2*** 
Lee 3*** 

100 Pelzer, S.C. lO/O 1/20 14 Conventional Coal 
100 Pelzer, S.C. 10/0 1/20 14 Conventional Coal 
170 Pelzer, S.C. 1 0/0 1/20 14 Conventional Coal 



Notes: 

x 

** 

*** 

Retirement assumptions associated with the conditions in the NCUC Order in Docket No. E-7, 
Sub 790, granting a CPCN to build Cliffside Unit 6. 

The old fleet combustion turbines retirement dates were accelerated in 2009 based on derates, 
availability of replacement parts and the general condition of the remaining units. 

For the 201 1 IRP process, remaining coal units without scrubbers were assumed to be retired by 
2015. Based on the continued increased regulatory scrutiny &om an air, water and waste 
perspective, these units will likely either be required to install additional controls or retire. If final 
regulations or new legislation allows for latitude in the retirement date if a retirement commitment 
is made versus adding controls, the retirement date may be adjusted. 

Fuel Supply 

Duke Energy Carolinas’ cull-ent fuel usage consists primarily of coal and uranium. Oil 
and gas are currently used for peaking generation, but natural gas usage will expand 
when the Buck and Dan River Combined Cycle units are brought on-line. 

Coal 
Until the economic downturn in 2008, Duke Energy Carolinas had burned approximately 
19 million tons of coal annually. However, the burn dropped drastically in 2009 before 
recovering somewhat in 20 10 to around 15 million tons of coal, a level that is projected 
to be maintained over the next few years. 

The Company primarily procures coal from Central Appalachian (CAPP) coal mines and 
delivered by the Norfolk Southem and CSX Railroads. The Company continually 
assesses coal market conditions to determine the appropriate mix of contract and spot 
market purchases in order to reduce exposure to the risk of price fluctuations. The 
Company also evaluates its diversity of coal supply from sources thoughout the United 
States and internationally. 

Although CAPP coal market prices are well below the all-time highs experienced in 
2008, low gas prices have displaced some of the demand for CAPP from marginal units. 
Projected market prices for CAPP two years out are 20-50% higher than those seen in 
2010, reflecting higher production costs combined with a more balanced supply and 
demand picture. Increasingly strict federal safety regulations and surface mine permit 
requirements in Central Appalachia could result in lower production and corresponding 
higher prices (relative to other coal produced in other basins.) For this reason, the 
Company is exploring means to develop greater supply and transportation flexibility in 
order to minimize the Company’s dependency an CAPP. 



Natural Gas 
Duke Energy is still feeling the effects of the supply and demand imbalance which began 
during the fall of 2008 as the economy stumbled and new supplies of gas from 
unconventional sources came on line. Gas prices tumbled in 2009 to the $4/minbtu range 
and the NYMEX foiward market has continued to trade within a very narrow band over 
the past year as new supplies from shale resources continue to outpace the demand 
growth froin the recovering industrial sector. This imbalance should stall; to wane in 
2012, however, as several new factors begin to weigh on the market. 

The first factor is the shift in drilling capital away from dry natural gas toward oil shales 
or gas shales that are rich in natural gas liquids (NGLs). NGLs include ethane, butane, 
propane and natural gasoline, and have various uses. A shift is already being seen in the 
Haynesville and Barnett regions, which were the early “game changers” in this area. 
With oil futures holding steady near $lOO/barrel and gas futures down in the $4 - 
$6/MMBTU range, the Company has perceived a strategic shift to oil/liquids directed 
drilling. 

The second factor which will add near-term pressure to the market is the recently 
promulgated CSAPR for SO:! and NO,, scheduled to go into effect on Jan 1, 2012. Duke 
Energy Carolinas anticipates that CSAPR will push uncontrolled or un-scrubbed coal 
units higher in the dispatch order and further extend the gas displacement of coal; this is 
already occurring in areas where CAPP coal is the primary coal fuel source. 

The third factor is the recovery in the petra-chemical demand for gas. A weak U.S. 
dollar coupled with a huge advantage in feedstock price, domestic gas versus global oil 
priced gas contracts, will lead to sustained growth in industrial gas demand. The size of 
the U.S. natural gas resource base has grown immensely over the past few years, but not 
all of these resources will remain economic at the current market price. Improvements 
are expected in the drilling and completion process of shale resources, and new 
regulations are likely to address a host of environmental concerns like methane migration 
into residential wells, fugitive methane emissions during the drilling process, produced 
water capture, storage and recycling. These issues will lead to technical solutions, but 
likely at a higher cost. 

Nuclear Fuel 
To provide file1 for Duke Energy Carolinas’ nuclear fleet, the Company maintains a 
diversified portfolio of natural uranium and downstream services supply contracts from 
around the world. 
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Requirements for uranium concentrates, conversion services and enrichment services are 
primarily met through a portfolio of long-term supply contracts. The contracts are 
diversified by supplier, country of origin and pricing. In addition, Duke Energy 
Carolinas staggers its contracting so that its portfolio of long-term contracts covers the 
majority of fleet fuel requirements in the near-term and decreasing portions of the fuel 
requirements over time thereafter. By staggering long-term contracts over time, the 
Company’s purchase price for deliveries within a given year consists of a blend of 
contract prices negotiated at many different periods in the markets, which has the effect 
of smoothing out the Company’s exposure to price volatility. Diversifying fuel suppliers 
reduces the Company’s exposure to possible disruptions from any single source of 
supply. 

Due to the technical complexities of changing suppliers of fuel fabrication services, Duke 
Energy Carolinas generally sources these services to a single domestic supplier on a 
plant-by-plant basis using multi-year contracts. 

As fuel with a low cost basis is used and lower-priced legacy contracts are replaced with 
contracts at higher market prices, nuclear he1 expense is expected to increase in the 
future. Although the costs of certain components of nuclear fiiel are expected to increase 
in future years, nuclear fuel costs on a ltWh basis will likely continue to be a fraction of 
the 1Wh cost of fossil fiiel. Therefore, customers will continue to benefit from the 
Company’s diverse generation mix and the strong performance of its nuclear fleet 
through lower he1 costs than would otherwise result absent the significant contribution of 
nuclear generation to meeting customers’ demands. 

B. RJ3NEWABLE RESOURCES AND RENEWABLE ENERGY 
INITIATIVES 

1. Overview of Planning Assumptions 

Duke Energy Carolinas’ plans regarding renewable energy resources within this IRP 
are based primarily upon the presence of existing renewable energy requirements as 
well as the potential introduction of additional renewable energy requirements in the 
future. 

Regarding existing renewable requirements, the Company is committed to meeting the 
requirements of the North Carolina Renewable Energy and Energy Efficiency Portfolio 
Standard (NC REPS). This is a statutory requirement enacted in 2007 mandating that 
Duke Energy Carolinas supply the equivalent of 12.5% of retail electricity sales in 
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North Carolina from eligible renewable energy resources and/or energy efficiency 
savings by 202 I .  

With respect to potential new renewable energy portfolio standard requirements, the 
Company’s plans in this IRP account for the possibility of future requirements that will 
result in additional renewable resource development beyond the NC REPS 
requirements. Renewable requirements have been adopted in many states across the 
nation, and have also been contemplated as a federal measure and by members of the 
legislature in South Carolina. As such, the Company believes it is reasonable to plan 
for additional renewable requirements within the IRP beyond what presently exists with 
the NC REPS requirements. 

Although there are many potential assumptions that could be made regarding such 
fiiture renewable requirements, the Company has assumed in this IRP that a new 
legislative requirement (imposed by either federal or state level legislati on) would be 
implemented in the future that would result in additional renewable resource 
development in South Carolina. For planning purposes, it is assumed that the 
requirement would be similar in many respects to the NC REPS requirement, but with a 
different implementation schedule. Specifically, the Company has assumed that this 
requirement would have an initial 3% milestone in 2016 and would gradually increase 
to a 12.5% level by 2030. Similar to NC REPS, this assumed legislative requirement 
would incorporate both renewable energy and energy efficiency, as well as a limited 
capability to utilize out of state unbundled purchases of Renewable Energy Certificates 
(REC or RECs). Further, this assumed requirement would have a solar set-aside 
requirement comparable to that in NC REPS, but would not contain any additional set- 
asides such as the poultry waste or swine waste set-aside requirements that are part of 
NC REPS. Finally, no assumptions related to a cost-cap feature that may limit 
development of renewables and ultimate cost to customers were made with this 
assumed legislation, whereas the Company’s projections of renewable resource 
development for NC REPS are governed by the statutory cost caps within the law. 

The Company has assessed the current and potential future costs of renewable and 
traditional technologies and, based on this analysis, the IRP modeling process shows 
that, for the most part, the amount of renewable energy resources that will be developed 
over the planning horizon will be defined by the existing and anticipated statutory 
renewable energy requirements described above. In other words, the IRP modeling 
does not indicate any material quantity of renewable resource developmelit over and 
above the required levels due to lack of cost-effectiveness of these resources. 
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2. Summary of Expected Renewable Resource Capacity Additions 

Based on the planning assumptions noted above regarding current and potential future 
renewable energy requirements, the Company projects that a total of approximately 800 
MW (nameplate) of renewable energy resources will be interconnected to the Duke 
Energy Carolinas system by 2023, with that figure growing to approximately 884 MW 
by the end of the planning horizon in 203 1. Actual results could vary substantially, 
with key drivers of different outcomes being future legislative requirements; relative 
costs of various renewable technologies in relation to traditional technologies; and 
various impediments impacting the development of various resources including 
permitting requirements, transmission and interconnection issues, or other matters. 

It should be noted that many renewable teclinologies are intei-mittent in nature and that 
they therefore may not be contributing energy or capacity benefits to the Company’s 
load requirements at any particular point in time. The details of the forecasted capacity 
additions, including both nameplate capacity and the expected contribution towards the 
Company’s peak load needs, are summarized in Table 5.E below. 

7 
Table 5.E Expected Renewable Resource Capacity Additions 



3. Changes in Renewable Planning Assumptions Since 2010 

The renewable energy requirements (existing and anticipated) that are assumed in this 
IRP are largely similar to what was assumed-in the Company’s 2010 IRP. However, the 
Company’s expectations regarding liow those requirements will be met have evolved. 
Changes fi-om the prior year are summarized here. 

As compared to last year’s IRP, the Company has assumed the development and 
interconiiection of more wind resources over the planning horizon, along with a 
corresponding reduction in the development of biomass resources. The projected 
increase in wind resources is driven by the Company’s observations that land-based wind 
developers are presently pursuing projects of significant size in Noi-th Carolina. The 
Company believes it is reasonable to expect that land-based wind will be developed in 
both North and South Carolina within the planning horizon to a degree that exceeds what 
was expected a year ago. The Company also has obseived that opportunities cui-rently 
exist, and may continue to exist, to transmit land-based wind energy resources into the 
Carolinas from other regions, which could supplement the amount of wind that could be 
developed within the Carolinas. 

The Company’s expectations regarding biomass resources are somewhat more modest, 
particularly in the near-term, than a year ago. This reduction in reliance upon biomass is 
in part due to uncertainties around the developable amount of such resources in the 
Carolinas, uncertainties related to tlie EPA’s various iulemaking proceedings, and the 
projected availability of other forms of renewable resources to offset the needs for 
biomass. Because of tlie increased contributions from wind, which is an intermittent 
resource, versus biomass, which more closely mii-rors a baseload resource, the Company 
has an additional system peak need in 2015. 

In this current IRP, the Company also projects it will utilize more short term contracts 
than was assumed a year ago in the later years of the planning horizon. This is driven by 
a combination of factors, including an assumption that in the outer years of the planning 
horizon (e.g. beyond -2023) there will be a more liquid market where the Company 
could engage in shorter term purchases of qualifying renewable energy or RECs to meet 
its REPS compliance needs. While the characteristics of this more distant portion of the 
planning horizon are difficult to ascertain with confidence, the Company projects that 
shorter term contracts may in fact be a necessity in order to effectively manage 
expenditures in accordance with the NC REPS statutory per-account cost caps, which 
remain fixed after 20 15. 

Through 2023, the Company’s plans are based predominately on resources that are longer 
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term in nature, with a gradual increase in the total amount of renewable resources over 
this time period. Beyond 2023, Duke Energy Carolinas forecasts that it will need 
additional resources to maintain compliance with NC REPS, with at least some of those 
resources being secured under short-term agreements. In this IRP, short-term agreements 
are assumed to come from a combination of unbundled in-state RECs from resources of 
various types, potentially including thermal RECs from Combined Heat and Power 
(CHP) facilities, as well as bundled energy and REC purchases of various resource types. 

4. Further Details on Compliance with NC REPS 

A inore detailed discussion of the Company’s plans to comply with the NC REPS 
requirements can be found in the Company’s NC REPS Compliance Plan (Compliance 
Plan), which the Company submits to the NCUC as a separate document within the 
same docket as this IRP. 

Details of that Compliance Plan are not duplicated here, although it is important to note 
that various details of the NC REPS law have impacts on the amount of energy and 
capacity that the Company projects to obtain from renewable resources to help meet the 
Company’s long term resource needs. For instance, NC REPS contains several detailed 
parameters, including technology specific set-aside requirements for solar, swine waste, 
and poultry waste resources; capabilities to utilize EE savings and unbundled REC 
purchases from in-state or out-of-state resources, and RECs derived from thermal (non- 
electrical) energy; and a statutory spending limit to protect customers from cost 
increases stemming from renewable energy procurement or development. Each of 
these features of NC REPS has implications on the amount of renewable energy and 
capacity the Company forecasts to obtain over the planning horizon of this IRP. 
Additional details on NC REPS compliance can be found in the Company’s 
compliance Plan. 

C. SUPPLY-SIDE RESOURCE SCREENING 

For purposes of the 201 1 IRP, the Company considered a diverse range of technology 
choices utilizing a variety of different fuels, including pulverized coal units with and 
without carbon capture sequestration, Integrated Gasification Combined Cycle (IGCC) 
with and without carbon capture sequestration, CTs, CC units, and nuclear units. In 
addition, Duke Energy Carolinas considered renewable technologies such as wind, 
biomass, and solar in this year’s screening analysis. L,andfill gas was not included in this 
screening process due to limited availability. However, to the extent that landfill gas is 
available, it is competitive from a cost perspective with conventional baseload 
technologies. 
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For tlie 201 1 IRP screening analyses, tlie Company screened technology types within 
their own respective general categories of baseload, peakinghntermediate, and renewable, 
with tlie ultimate goal of screening being to pass the best alteiiiatives from each of these 
three categories to the integration process. As in past years, the reason for performing 
these initial screening analyses is to determine the most viable and cost-effective 
resources for further evaluation. Tliis initial screening evaluation is necessary because of 
the size of tlie problem to be solved and computer execution time limitations of the 
System Optimizer capacity model (described in detail in Chapter 8). 

1. Process Description 

Information Sources 
The cost and performance data for each technology being screened is based on 
research and information from several sources. These sources include, but may 
not be limited to the following: Duke Energy’s New Generation, Emerging 
Technologies, Duke Energy Analytical and Investment Engineering Teams, the 
EPRI Technology Assessment Guide (TAG@), and studies performed by and/or 
information gathered from external sources. In addition, fuel and operating cost 
estimates are developed internally by Company personnel, or from other sources 
such as those mentioned above, or a combination of the two. Tlie EPRI 
information along with any information or estimates from external studies are not 
site-specific, but generally reflect the costs and operating parameters for 
installation in the Carolinas. 

Finally, every effort is made to ensure, as much as possible, that the cost and other 
parameters are current and include similar scope across the technology types 
being screened. While this has always been important, keeping cost estimates 
across a variety of technology types consistent in today’s construction material, 
manufactured equipment, and commodity markets, remains very difficult. 

Technical Screening 
The first step in tlie Company’s supply-side screening process for the IRP was a 
technical screening of the technologies to eliminate those that have technical 
limitations, commercial availability issues, or are not feasible in the Duke Energy 
Carolinas service tell-itory. A brief explanation of the technologies excluded at 
this point and the logic for their exclusion follows: 

Geotlieimal was eliminated because there are no suitable geothermal 
resources in the region to develop into a power generation project. 



Advanced Batteiy storage teclinologies (Lead acid, L,i-ion, Sodium Ion, 
Zinc Bromide, Fly wheels, pump storage) remain relatively expensive and 
are generally suitable for small-scale emergency back-up and/or power 
quality applications with short-term duty cycles of three hours or less. In 
addition, the current energy storage capability is generally 100 MWli or 
less. Research, development, and demonstration continue within Duke 
Energy, but this technology is generally not commercially available on a 
larger utility scale. Currently Duke Energy is installing 36 MW advanced 
acid lead batteries at the Notrees wind farm in Texas that is scheduled for 
start-up in 2012. Duke Energy has other storage system test stations at the 
Envision Energy Center in Charlotte, which specifically include 2 
Community Energy Storage (CES) systems of 24 1tW. 
Compressed Air Energy Storage (CAES), although demonstrated on a 
utility scale and generally commercially available, is not a widely applied 
teclmology and remains relatively expensive. The high capital requirements 
for these resources arise from the fact that suitable sites that possess the 
proper geological formations and conditions necessary for the compressed 
air storage reservoir are relatively scarce. 
Small and medium nuclear reactors are generally limited to less than 300 
MW. The NRC has not licensed any smaller nuclear reactor designs at this 
point in time. Several designs including those by General Electric (GE), 
Babcock & Wilcox (B&W) and Westinghouse may seek licensing in 2012 
and 2013. 
Fuel Cells, although originally envisioned as being a competitor for 
combustion turbines and central power plants, are now targeted to mostly 
distributed power generation systems. The size of the distributed 
generation applications ranges from a few 1W to tens of MW in the long- 
teim. Cost and performance issues have generally limited their application 
to niche markets and/or subsidized installations. While a medium level of 
research and development continues, this technology is not commercially 
available for utility-scale application. 
Poultry waste and hog waste digesters remain relatively expensive and are 
capable of generating 500 - 600 MW1i or less annually. Research, 
development, and demonstration continue, but these technologies are 
generally not commercially available on a larger utility scale. The 
Company’s detailed quantitative analysis in this IRP included evaluation of 
purchased power agreements for poultiy waste-to-energy facilities due to 
the poultiy waste set-aside requirements in the NC M P S .  
Off-shore wind, although demonstrated on a utility scale and commercially 
available, is not a widely applied teclmology and not easily permittable. 

0 

0 

0 
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This technology remains expensive and has yet to actually be constructed 
anywhere in the United States. Duke Energy Carolinas has collaborated 
with the University Nortli Carolinas to continue studying off-shore wind on 
the Carolinas coastal area. 
Combined cycle G-Class technology has been demonstrated on a utility 
scale and is comparable to the F-Class in tei-ms of efficiency. Its 
development remains limited due to lack of experience. The combined 
cycle G-class technology is larger in size and is designed to operate 
primarily as base load and not suitable for the anticipated cycling 
operation. 

e 

Economic Screening 
In the supply-side screening analysis, the Company used the same fuel prices 
for coal and natural gas, and NO,, SOz, and COz allowance prices as those 
utilized downstream in the System Optimizer analysis (discussed in Chapter 8). 
The Company derived its biomass fuel price from various vendor fuel and 
delivery prices. The biomass fuel price may vary in the future as more utilities 
begin to use biomass fuel. 

The Company screened all technologies using relative dollar per kilowatt-year 
($/kW-yf) versus capacity factor screening curves. The screening within each 
general class, as well as the final screening across the general classes used a 
spreadsheet-based screening curve model developed by Duke Energy. This 
model is considered proprietary, confidential and competitive information by 
Duke Energy. 

This screening curve analysis model calculates the fixed costs associated with 
owning and maintaining a technology type over its lifetime and computes a 
levelized fixed $/kW-year value. This calculated value represents the cost of 
operating the technology at a zero capacity factor or not at all, i.e., the Y- 
intercept on the graph (see the General Appendix for individual graphs). The 
model then calculates the variable costs, such as fuel, variable O&M, and 
emission costs associated with operating the technology at 100% capacity 
factor, or at full load, over its lifetime and the present worth is computed back to 
the start year. This levelized operating $/lW-year is next added to the levelized 
fixed $/kW-year value to aiiive at a total owning and operating value at 100% 
utilization in $/ltW-year. Then a straight line is drawn connecting the two 
points. This line represents the technology’s “screening curve”. 

The Company repeats this process for each supply technology to be screened 
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resulting in a family of lines (curves). The lower envelope along the cui-ves 
represents the least costly supply options for various capacity factors or unit 
utilizations. Some of the renewable resources that have lsnown limited energy 
output, such as wind and solar, have screening curves limited to their expected 
operating range on the individual graphs. 

Lines that never become part of the lower envelope, or those that become part of 
the lower envelope only at capacity factors outside of their relevant operating 
ranges, have a very low probability of being part of the least cost solution, and 
generally can be eliminated fi-om further analysis. 

2. Screening Results 
The results of the screening within each category are shown in Appendix C. 

The Company passes on those technologies from each of the three general 
categories screened (Baseload, Peaking/Intermediate, and Renewables) which 
were the “best,” i.e., the lowest levelized busbar cost for a given capacity factor 
range within each of these categories, to the quantitative analysis phase for further 
evaluation. 

Duke Energy Carolinas included CC generation in the peaking intermediate 
screening curves for comparison purposes. However, based on the screen results, 
CC generation would also be cost effective as a base load technology. 

The Company’s model selected the following technologies for the quantitative 
analysis: 

e 

e 

e 

e 

e 

e 

e 

e 

e 

. e  

Baseload - 800MW Supercritical Pulverized Coal 
Baseload - 630 MW IGCC 
Baseload - 2 x 1 , 117MW Nuclear units (AP1000) 
Pealcing/Iiitermediate - 4x204MW CTs (7FA.05) 
Base Load/Intei-rriediate/Pealting - 480 MW Unfired + 12SMW Duct 
Fired + 45MW Inlet Evaporative Cooler Natural Gas CC 
Base L,oad/Intei-mediate/Peaking - 480 MW Unfired + 45MW Inlet 
Evaporative Cooler Natural Gas CC 
Renewable - 100 MW Woody Biomass 
Renewable - 150 MW Wind - On-shore 
Renewable - 15 MW Landfill Gas 
Renewable - 25 MW Solar PV 
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3. Unit Size 
The unit sizes selected for plaiming purposes generally are the largest 
teclinologies available today because they generally offer lower $/lW installed 
capital costs due to economies of scale. However, the true test of whether a 
resource is economic depends on the economics of an overall resource plan that 
contains that resource (including fuel costs, O&M costs, emission costs, etc.), not 
merely on the $/lW cost. In the case of very large unit sizes such as those utilized 
for the nuclear and/or IGCC technology types, if these are routinely selected as 
part of a least cost plan, joint ownership can and may be evaluated and pursued. 

4. 
Supply-side alternative project scope and estimated costs used for planning 
purposes for conventional techlology types, such as simple-cycle CT units and 
CC units, are relatively well known and are estimated in the TAG' and can be 
obtained from architect and engineering (A&E) firms and/or equipment vendors. 
The Company also uses its experience with the scope and costs for such resources 
to confiim the reasonableness of the estimates. The cost estimates include step-up 
transfoimers and a substation to connect with the transmission system. Since any 
additional transmission costs would be site-specific and specific sites requiring 
additional transmission are unknown at this time, typical values for additional 
transmission costs were also added to the alternatives. For natural gas units, gas 
pipeline costs were also included in the cost estimates. The unit availability and 
performance of Conventional supply-side options is also relatively well lcnown 
and the TAG', A&E firms and/or equipment vendors are sources of estimates of 
these parameters. 

Cost, Availability, and Performance Uncertainty 

5. Lead Time for Construction 
The estimated construction lead time and the lead time used for modeling 
purposes for the proposed simple-cycle CT units is about two years. For the CC 
units, the estimated lead time is about two to three years. For coal units, the lead 
time is approximately five years. For nuclear units, the lead time is 
approximately five years. However, the time required to obtain regulatory 
approvals and environmental permits adds uncertainty to the process, so Company 
judgment is also incorporated into the analysis as necessary. 

6. 
New energy and technology alternatives will be necessary to ensure a long-term 
sustainable electric future. Duke Energy Carolinas' research, development, and 
delivery (RD&D) activities enable Duke Energy Carolinas to track new options 
including modular and potentially dispersed generation systems (small and 

RD&D Efforts and Technology Advances 
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mediuin nuclear reactors), CTs , and advanced fossil technologies. The Compaiiy 
places emphasis on providing information, assessment tools, validated 
technology, demonstratioddeployment support, and RD&D investment 
opportunities for planning aiid implementing projects utilizing new power 
generatioii techiiology to assure a strategic advantage in electricity supply and 
delivery. Duke Eiiergy is also a ineinber of EPRI. 

Within the plaiining horizon of this forecast, Duke Eiiergy Carolinas expects that 
significant advances will continue to be made in CT technology. Advances in 
stationary industrial CT technology should result from ongoing research and 
development efforts to improve both commercial and militaiy aircraft engiiie 
efficieiicy and power density, as well as expanding research effoi-ts to bum more 
hydrogen-rich fuels. The ability to burn hydrogen-rich fuels will enable very high 
levels of COZ removal and shifting in tlie syngas utilized in IGCC technology, 
thereby enabling a major portion of the advancement necessary for a significant 
reduction in the carbon footprint of this coal-based teclmology. 

7. Coordination with Other Utilities 
Decisioiis coiicerniiig coordinating the construction aiid operation of new units 
with other utilities or entities are dependent on a number of factors including the 
size of the unit versus each utility’s capacity requirement and whether the timing 
of the need for facilities is the same. To the extent that units larger than Duke 
Energy Carolina’s requirements becoine economically viable in a plan, co- 
ownership can be considered at that time. Coordination with other utilities can 
also be achieved tlzrough purchases and sales in the bulk power market. 
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OLESALE AN QF PURCHASE POWER AGREEMENTS 

I 

SUMMER WINTER 
FIRM FIRM 

CAPACITY CAPACITY CONTRACT CONTRACT 
(MW) START EXPIRATION S UPPWLTR CITY STATE (Mw 

Catawba County Newton NC 4 4 8/23/1999 8/22/2014 
Concord NC 9 9 TBD 12/3 1/203 1 

Davidson Gas Producers, LLC Lemgton NC 2 2 12/1/2010 12/31/2030 

Gas Recovery Systems, LLC Concord NC 3 3 2/1/2010 12/31/2030 
Gaston County Dallas NC 4 4 TBD 1 2/3 1 /202 1 

Greende Gas Producers, LLC Greer sc 3 3 8/1/2008 Ongouig 
Lockhart Power Company Wellford SC 2 2 4/1/2011 12/31/2020 
MP Durham, LLC Durham NC 3 3 9/18/2009 12/3 1/2029 
Salem Energy Systems, LLC Wuiston- NC 4 4 7/10/1996 Ongomg 

WMRE Energy, LLC Kemerswlle NC 2 2 3/31/2011 12/31/2026 

Mayberry Solar LLC Mt.Auy NC 1 0 9/1/201 I 8/31/2026 

Solar Green Development, LLC Charlotte NC 1 0 10/1/2011 9/30/2026 

Solar Green Development, LLC MmtHill NC 1 0 12/1/2011 11/30/2026 

SunEd DEC 1, LLC Lemgton NC 8 0 12/1/2009 12/31/2030 

0 ther PV Vanous NC 1 0 Vanous Ongolng 
Cherokee County Cogeneration Partners, L P Gafhey SC 88 95 7/1/1996 6/30/2013 

Northbrook Carolma Hydro, LLC Vanous N C & S C  6 6 12/4/2006 Ongolng 
Town of Lake Lure LakeLure NC 3 3 2/21/2006 2/20/2011 

Mlsc Small Hydro/Other Vanous , Both 6, 6 Vanous, Assumed, 

- 

Salem 

Duke Energy Carolinas is an active participant in the wholesale market for capacity and 
energy. The Company has issued RFPs for purchased power capacity over the past 
several years, and has entered into purchased power arrangements for over 2,000 MWs 
over the past 10 years. In addition, Duke Energy Carolinas has contracts with a number 
of Qualifying Facilities (QFs). Table 5.F shows both the purchased power capacity 
obtained through RFPs as well as the larger QF agreements. See Appendix I for 
additional infoilnation on all purchases froin QFs. 

I I I I 

Table 5.F 
Wholesale Purchases & Purchased Power Agreements 
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Summary of Wholesale and QF Purchased Power Commitments 
(as of July 1,201 1) 

Traditional 
Renewable * 

Duke Enerw Carolinas allocation 

I I SUMMER 11 I WINTER 10/11 
I I 

102 MW 109 MW 
47MW 36 MW 

I N on- Utilitv Generation I I 

O ther- Wliolesale 
Total Firm Purchases 

81.3 MW 81.3 MW 
268.1 MW 264.1 MW 

I of SEPA caDacitv I 37.8MW I 37.8 MW 

Planning Philosophy with Regard to Purchased Power 

Opportunities for the purchase of wholesale power from suppliers and marketers are an 
important resource option for meeting the electricity needs of Duke Energy Carolinas’ 
retail and wholesale customers. Duke Energy Carolinas has been active in the wholesale 
purchased power market since 1996 and during that time has entered into contracts 
totaling 2500 MWs to meet customer needs. The use of supply side requests for proposal 
(RFPs) continues to be an essential component of Duke Energy Carolinas’ resource 
procurement strategy. In particular, the purchased power agreements that the Company 
has entered into have allowed customers to enjoy the benefits of discounted market 
capacity prices and have provided ff exibility in meeting target planning reserve margin 
requirements. 

The Company’s approach to resource selection is as follows: 

The IRP process is used to identi-fy the type, size, and timing of the resource need. In 
selecting the optimal resource plan, Duke Energy Carolinas begins with an optimization 
model that selects the resource mix that minimizes the present value of revenue 
requirements (PVRR) for a given set of assumptions. The levelized cost method used for 
generation options serves as a proxy for either self-build or long-term purchased power 
opportunities. From the optimization step, several diverse portfolios of resources are 
selected for further detailed production costiiig modeling and ultimate selection of a 
resource plan for the IRF’. 

Once a resource need is identified, the Company deteirnines the options to satisfy that 
need and determines the near-term and long-term actions necessary to secure the 
resource. The options could include a self-build Duke Energy Carolinas-owned resource, 

6.5 



a Duke Energy Carolinas-owned acquired resource (new or existing), or a purchased 
power resource. The Company consistently has issued RFPs for peaking and 
intermediate resource needs. For example, following tlie identification of peaking and 
intermediate resource needs, the Company issued a RFP in May 2007 for conventional 
inteimediate and peaking resource proposals of up to 800 MW beginning in the 2009- 
2010 timeframe and up to 2000 additional MW beginning in the 2013 timeframe. 
Potential bidders could submit bids for purchased power or for the acquisition of existing 
or new facilities. Ten bidders submitted a total of forty-five bids spanning time periods 
of two to thirty years. The bid evaluation considered price, operational flexibility, and 
location benefits. Ultimately, the Company determined that none of the proposed bids 
provided sufficient advantages to offset the multiple benefits of the proposed Ruck and 
Dan River CC projects. The consideration of purchased power options was described in 
the Company’s CPCN application for these facilities and addressed in testimony. The 
NCUC issued the CPCNs for the Buck and Dan River CC projects in June 2008. 

The Company also issued a RFP for renewable energy proposals in 2007. This RFP 
process produced proposals for approximately 1,900 megawatts of electricity from 
alternative sources from 26 different companies. The bids included wind, solar, biomass, 
biodiesel, landfill gas, hydro, and biogas projects. The Company entered into PPAs for a 
large solar project and several landfill gas facilities. In addition, the Company continues 
to receive unsolicited proposals for renewable purchased power resources and has entered 
into several PPAs as a result of unsolicited proposals. 

The 2011 IRP plans included approximately 2,890 MWs of “New CY’ capacity, in 
addition to existing and committed resources for the Cliffside Modernization project and 
Buck and Dan River combined cycle projects, as well as L,ee Nuclear. The “New CT’’ 
resources reflect an identified need for peaking capacity that will be refined in future 
IRPs and could be met through new self-build capacity, purchased power, additional 
DSM or any combination of the three. 

Although Duke Energy Carolinas evaluates the competitive wholesale market for peaking 
and intermediate resources, the Company’s purchased power philosophy does not 
currently include soliciting purchased power bids for baseload capacity. Duke Energy 
Carolinas views baseload capacity as fundamentally different from peaking and 
intermediate capacity. Currently, there are two key concerns with relying upon the 
wholesale market for baseload capacity. First, generation outside the control area could 
be subject to interruption due to transmission issues more so than generation withiri the 
control area. Second, supplier default could jeopardize the ability to provide reliable 
service. The Company therefore believes that Duke Energy Carolinas-owned baseload 
resources are the most reliable means for Duke Energy Carolinas to meet its service 
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obligations in a cost-effective and reliable manner. 

In addition, the Company examines unsolicited bids for purchased power or resource 
acquisitions and is alei-t to oppoi-tunities to purchase power or resources. 
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6. ENVIRONMENTAL COMPLIANCE 

Legislative and Regulatory Issues 

Duke Energy Carolinas, which is subject to the jurisdiction of federal agencies including 
the Federal Energy Regulatory Commission (FERC), EPA, and the NRC, as well as state 
commissions and agencies, is potentially impacted by state and federal legislative and 
regulatory actions. This section provides a high-level description of several issues Duke 
Energy Carolinas is actively monitoring or engaged in that could potentially influence the 
existing generation and choices for new generation. 

Air Quality 

Duke Energy Carolinas is required to comply with numerous state and federal air 
emission regulations such as the current Clean Air Interstate Rule (CAIR) NO, and SO2 
cap-and-trade program, and the 2002 North Carolina Clean Smokestacks Act (NC CSA). 

As a result of complying with the NC CSA, Duke Energy Carolinas will reduce SO2 
emissions by approximately 75 percent by 2013 from 2000 levels. The law also required 
additional reductions in NO, emissions in 2007 and 2009, beyond those required by the 
CAIR rule, which Duke Energy Carolinas has achieved. This landmark legislation, which 
was passed by the North Carolina General Assembly in June of 2002, calls for some of 
the lowest state-mandated emission levels in the nation, and was passed with Duke 
Energy Carolinas’ input and support. 

The following Charts 6.A and 6.B show Duke Energy Carolinas’ NO, and SO2 emissions 
reductions to comply with the 2002 NC CSA requirements and actual emission through 
20 10. 
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Chart 6.A 
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Overall reduction of 80% from 1997 to 2009 
attributed to controls to meet Federal 
Requirements and NC Clean Air Legislation. 

In addition to cuirent programs and regulatory requirements, several new regulations are 
in various stages of implementation and development that will impact operations for 
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Duke Energy Carolinas in the corning years. Some of the major rules include: 

Cross-State Air Pollution Rule - Replaceiiterzt for Clean Air Interstate Rule (CAIR) 

The EPA finalized its CAIR in May 2005. The CAIR limits total annual and summertime 
NO, emissions and annual SO2 emissions from electric generating facilities across the 
Easteni U.S. through a two-phased cap-and-trade program. Phase 1 began in 2009 for 
NO, and in 2010 for SO2. In July 2008, the U.S. Court of Appeals for the District of 
Columbia (D.C. Circuit) issued its decision in North Carolina v. EPA vacating the C A R .  
In December 2008, the D.C. Circuit issued a decision remanding the CAZR to the EPA, 
allowing CAIR to remain in effect until EPA develops new regulations. 

In August 2010, EPA published its proposed Transport Rule to replace the CAIR. On 
July 6, 201 1, EPA issued the final iule, now known as the Cross-State Air Pollution Rule 
(CSAPR). The CSAPR replaces the CAIR and establishes state-level annual SO2 and 
NO, caps that take effect on January 1, 2012, and state-level ozone-season NO, caps that 
take effect on May 1, 2012. The cap levels decline in 2014 in North Carolina, but remain 
constant in South Carolina. The CSAPR allows limited interstate and unlimited intrastate 
allowance trading. The final d e  is significantly different from the original proposal. As 
a result, Duke Energy Carolinas has not had adequate time to prepare for these changes. 
Immediate steps are planned to develop strategies to minimize impacts while complying 
with the CSAPR. Duke Energy Carolinas will be particularly challenged to comply with 
annual and ozone season NO, allocations in North Carolina beginning in 2014, as well as 
for both SO2 and NO, in South Carolina beginning in 2012. Additional revisions to the 
CSAPR could be developed by EPA that would incorporate the more stringent ozone and 
particulate matter NAAQS, which are in varying stages of development by the EPA. 

Utility Boiler Maximumi Achievable Control Teclznology (MA CT) 

In May 2005, the EPA issued the Clean Air Mercury Rule (CAMR). The nile established 
mercury emission-rate limits for new coal-fired steam generating units, as defined in 
Clean Air Act (CAA) section 11 l(d). It also established a nationwide mercury cap-and- 
trade program covering existing and new coal-fired power units. 

In February 2008, the D.C. Circuit Court of Appeals issued its opinion, vacating the 
CAMR. EPA then began the process of developing a rule to replace the CAMR. The 
replacement rule, the Utility Boiler MACT, will create emission limits for hazardous air 
pollutants (HAPs), including mercury, from coal-fired aiid oil-fired power plants. Duke 
Energy completed work in 2010 as required for EPA’s Utility MACT Information 
Collection Request (ICR). The ICR required collection of mercury and HAPs 
emissions data from numerous Duke Energy Carolinas facilities for use by EPA in 
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developing the MACT rule. EPA published a proposed MACT rule (now referred to 
by EPA as the “Toxics Rule”) on May 3, 201 1 and expects to finalize it in November 
201 1. As proposed, the Toxics Rule is expected to require compliance with new 
emission limits in early 201 5, with possible one-year extensions that a permitting 
authority can grant on a case-by-case basis. While the implications of the MACT rule 
are not fully lcnown at this time, Duke Energy Carolinas is likely to face challenges 
from the rule which could include consideration of retiring certain assets rather than 
installing controls to comply. 

Reciprocating Iizternal Coiiibustioiz Engine (RICE) Maxiniurii Achievable Coiztrol 
Teclzizology (MA CT) 

EPA also has finalized the Reciprocating Internal Combustion Engine MACT (RICE 
MACT) which had an effective date of May 3, 20 10. The RICE MACT requires certain 
existing engines such as those used for power production to retrofit with catalyst beds. 
While the RICE MACT has limited direct impact on the Company’s operations, it does 
impact customers and suppliers of Duke Energy Carolinas and impacts purchasing 
agreements for the overall power supply portfolio. Nan-emergency sources are most 
likely to be required to retrofit to comply with RICE standards. Engines used for 
emergency purposes, such as fire pumps and generators have limitations on operations 
and other less stringent requirements under the RICE MACT. These emergency-use 
engines will mostly be impacted with additional maintenance requirements, such as 
inspections, record keeping and periodic maintenance requirements. All engines will 
have to be in compliance by May 3, 2013, with costs to comply occurring in the 201 1- 
20 12 timeframe. This has impacted the Company’s expected demand response program 
reductions identified in this IRP. 

National Ambient Air Quality Standards (NR4 QS) 

8 Hour Ozone Standard 

Ji March 2008 EPA revised the 8-hour ozone standard by lowering it from 84 to 75 parts 
per billion (ppb). In September 2009, EPA announced a decision to reconsider the 75 
ppb standard. The decision was in response to a court challenge from environmental 
groups and EPA’s belief that a lower standard was justified. 

EPA issued a proposed rule on January 7, 2010 in which EPA proposed to replace the 
existing standard with a new standard between 60 and 70 ppb. EPA plans to issue a final 
iule in the fall of 201 1. The schedule for implementing a new standard is somewhat 
uncertain until EPA finalizes the iule as well as its plans for implementation. It is 
estimated, however, that State Implementation Plans (SIP) could be due by December 
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2014, with possible attainment dates for most areas in the 2018 tiineframe. Additional 
controls could be required by the 2018 ozone season. Until the states develop 
implementation plans, only an estimate can be developed of the potential impact to Duke 
Energy Carolina’s generation fleet. A standard in the 60 to 70 ppb range is considered 
veiy stringent and will likely result in numerous non-attainment area designations. 

SO2 Standards 

In November 2009, EPA proposed a rule to replace the 24-hour and annual primary SO2 
NAAQS with a 1-hour SO2 standard. EPA finalized its new 1-hr standard of 75 ppb in 
June 2010. EPA will have 2 years (June 2012) to designate areas relative to their 
attainment status with the new standard. States with non-attainment areas will have until 
the January 2014 to submit their SIPS. Initial attainment dates are expected to be the 
summer of 2017. EPA has not yet indicated wlien any required controls might need to be 
in place, but is expected by late-2016. EPA will base its nonattainment designations on 
monitored air quality data as well as on dispersion modeling. All power plants will be 
modeled by the NC and SC Department of Air Quality and are therefore potential targets 
for additional SO2 reductions, even if there is no monitored exceedance of the standard. 
In addition, EPA is proposing to require states to relocate some existing monitors and to 
add some new monitors. Although these monitors will not be used by EPA to make the 
initial nonattainment designations, they will play a role in identifying possible future 
nonattainment areas. 

Particulate Matter (PM) Standard 

On September 21, 2006, the EPA announced its decision to revise the PM2.5 NAAQS 
standard. The daily standard was reduced from 65 ug/m3 (micrograms per cubic meter) 
to 35 ug/m3. The annual standard remained at 15 ug/m3. 

EPA finalized designations for the 2006 daily standard in October 2009, which did not 
include any nonattainment areas in the Duke Energy Carolinas service territory. On 
February 24,2009, the D.C Circuit unanimously remanded to EPA the Agency’s decision 
to retain the annual 15 ug/m3 primary PM2 5 NAAQS and to equate the secondary PM2.5 
NAAQS with the primary NAAQS. EPA must now undertake new rulemalting to revise 
the standards consistent with the Court’s decision. EPA’s current timeline indicates that 
it will propose a PM2.5 nile in fall 2011 and possibly finalize a rule around mid-2012. 
The likely outcome of EPA’s ongoing review will be a tightening of the primary daily 
and annual PMz5 NAAQS along with the creation of a separate secondary PM25 
NAAQS. The current annual and daily PM25 standards alone are not driving any 
emission reductions at Duke Energy Carolinas facilities. The reduction in SO2 and NO, 
emissions to address the current annual standard are being addressed through CAIR. 
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Reductions to address tlie current daily standard will be addressed as pal? of the CSAPR 
that EPA developed to replace CAIR (tlie CSAPR will continue to address reductions 
needed for the current annual standard). 

Greenhouse Gas Regulation 

The EPA has been active in the regulation of greenhouse gases (GHGs). In May 2010, 
the EPA finalized what is commonly refeil-ed to as the Tailoriiig Rule, which sets tlie 
emission thresholds to 75,000 tondyear of COz for deteiiniiiing when a source is 
potentially subject to Prevention of Significant Deterioration (PSD) pei-mitting for GHGs. 
The Tailoring Rule went into effect beginning January 2, 201 1. Being subject to PSD 
pei-mitting requirements for COz will require a Best Available Control Teclmology 
(BACT) analysis and the application of BACT for GHGs. BACT will be determined by 
tlie state permitting authority. Since it is not known if, or when, a Duke Energy Carolinas 
generating unit might undertake a modification that triggers PSD permitting requirements 
for GHGs and exactly what might constitute BACT at a particular point in time, the 
potential implications of this regulatory requirement are presently unknown. 

In early 20 1 1 , EPA entered into a settlement agreement to issue New Source Performance 
Standards for GHG emissions from new and modified fossil fueled electric generating 
units (EGUs) and emission guidelines for existing EGUs. The agreement calls for 
regulations to be proposed by September 30,20 1 1 and to be finalized by 20 12. 

It is currently not known if or when any federal climate change legislation limiting GHG 
emissions might be enacted. 

Water Quality and By-product Issues 

CWA 31 6(b) Cooling Water Intake Structures 

Federal regulations in Section 316(b) of the Clean Water Act may necessitate cooling 
water intake modifications and/or cooling towers for existing facilities to minimize 
impingement and entrainment of aquatic organisms. All Duke Energy Carolina’s coal 
and nuclear generating stations are potentially affected sources under that iule. 

EPA issued a proposed rule on April 20, 201 1 and expects to finalize the rule in July 
20 12. Depending upon a station’s National Pollutant Discharge Elimination System 
(NPDES) pei-mit renewal schedule, compliance with the rule could begin as early as mid- 
2015. 
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EPA’s proposed rule lists four options with a preference for one option. The preferred 
option impacts all facilities with a design intake flow greater than 2 million gallons per 
day (mgd). In order to meet fish impingement standards, intake screen modifications are 
likely to be needed far nearly all plant intakes. EPA has not mandated the use of cooling 
towers as “Rest Technology Available” to address entrainment requirements. However, 
site specific studies are proposed by the rule in order to address best technology options 
for complying with the entrainment requirements. These studies could begin as early as 
2013. 

Steam Electric Efflueizt Guidelines 

hi September 2009, EPA announced plans to revise the steam electric effluent guidelines. 
In order to assist with development of the revised regulation, EPA issued an Information 
Collection Request (ICR) to gather information and data from nearly all steam-electric 
generating facilities. The ICR was completed and submitted to EPA in October 2010. 
The regulation is to be technology-based, in that limits are based on the capability of 
technology. The primary focus of the revised regulation is on coal-fired generation, thus 
the major areas likely to be impacted are FGD wastewater treatment systems and ash 
handling systems. The EPA may set limits that dictate certain FGD wastewater treatment 
technologies for the industry and may require dry ash handling systems be installed. 
Following review of the ICR data, EPA plans to issue a draft: rule in July 2012 and a final 
rule in January 2014. After the final rulemaking, effluent guideline requirements will be 
included in a station’s NPDES permit renewals. Thus, requirements to comply with 
NPDES permit conditions may begin as early as 2017 for some facilities. The length of 
time allowed to comply will be determined through the permit renewal process. 

Coal Combustion Residuals 

Following Tennessee Valley Authority’s Kingston ash dike failure in December 2008, 
EPA began an effort to assess the integrity of ash dikes nationwide and to begin 
developing a rule to manage coal combustion residuals (CCRs). CCRs include fly ash, 
bottom ash and FGD byproducts (gypsum). Since the 2008 dike failure, numerous ash 
dike inspections have been completed by EPA and an enormous amount of input has been 
received by EPA, as it developed proposed regulations. 

In June 2010, EPA issued its proposed rule regarding CCRs. The proposed rule offers 
two options: (1) a hazardous waste classification under Resource Conservation and 
Recovery Act (RCRA) Subtitle C; and (2) a non-hazardous waste classification under 
RCRA Subtitle D, along with dam safety and alternative rules. Both options would 
require strict new requirements regarding the handling, disposal and potential re-use 
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ability of CCRs. The proposal could result in more conversions to diy handling of ash, 
more landfills, closure of existing ash poiids and the addition of new wastewater 
treatment systems. EPA’s 
regulatory classification of CCRs as hazardous or non-hazardous will be critical in 
developing plans for haiidling CCRs in the future. The impact to Duke Energy Carolinas 
of this regulation as proposed is still being assessed. The schedule for compliance will 
depend upon when EPA finalizes a ivlle and the rule requirements. 

Final regulations are not expected until 2012 or 2013. 
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7. TRANSMISSION AND DIST 

A. Transmission System Adequacy 

Duke Energy Carolinas monitors the adequacy and reliability of its transinissioii system 
and interconnections through inteiiial analysis and participation in regional reliability 
groups. Inteinal transmission planning looks 10 years ahead at available generating 
resources and projected load to identify transmission system upgrade and expansion 
requirements. Corrective actions are planned and implemented in advance to ensure 
continued cost-effective and high-quality service. The Duke Energy Carolinas’ 
transmission model is incorporated into models used by regional reliability groups in 
developing plans to maintain interconnected transmission system reliability. 

The Company monitors transmission system reliability by evaluating changes in load, 
generating capacity, transactions and topography. A detailed annual screening ensures 
compliance with Duke Energy Carolinas’ Transmission Planning Guidelines for voltage 
and thermal loading. The annual screening uses methods that comply with SERC policy 
and NERC Reliability Standards and the screening results identify the need for future 
transmission system expansion and upgrades and are used as inputs into the Duke Energy 
Carolinas - Power Delivery optimization process. The Power Delivery optimization 
process evaluates problem-solution alternatives and their respective priority, scope, cost, 
and timing. The optimization process enables Power Delivery to produce a multi-year 
work plan and budget to fund a portfolio of projects which provides the greatest benefit 
for the dollars invested. 

Duke Energy Carolinas currently evaluates all transmission reservation requests for 
impact on transfer capability, as well as compliance with the Company’s Transmission 
Planning Guidelines and the FERC Open Access Transmission Tariff (OATT). The 
Company performs studies to ensure transfer capability is acceptable to meet reliability 
needs and customers’ expected use of the transmission system. The Power Delivery 
optimization process is also used to manage projects for improvement of transfer 
capability. 

The SERC audits Duke Energy Carolinas every three years for coinpliaiice with NERC 
Reliability Standards. Specifically, the audit requires Duke Energy Carolinas to 
demonstrate that its transmission planning practices meet NERC standards and to provide 
data supporting the Company’s annual compliance filing certifications. SERC completed 
a full audit in April 2008 and also completed a “spot check” audit of selected standards in 
August 2009. Duke Energy Carolinas was found compliant in all areas of the audit. 
SERC also conducted a full audit in May 201 1. The 201 1 audit results are riot yet 
publically available. 
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Duke Energy Carolinas participates in a number of regional reliability groups to 
coordinate analysis of regional, sub-regional and inter-control area transfer capability and 
interconnection reliability. The reliability groups’ purpose is to: 

Assess the interconnected system’s capability to handle large firm and non-film 
transactions for purposes of economic access to resources and system reliability; 
Ensure that planned future transmission system improvements do not adversely 
affect neighboring systems; and 
Ensure the interconnected system’s compliance with NERC Reliability Standards. 

e 

e 

Regional reliability groups evaluate transfer capability and compliance with NERC 
Reliability Standards for tlie upcoming peak season and five- and ten-year periods. The 
groups also perform computer simulation tests for high transfer levels to verify 
satisfactory transfer capability. 

B. Transmission System Emerging Issues 

L,oolting forward, several items that have the potential to impact the planning of the Duke 
Energy Carolinas Transmission System include: 

e Industry-approved revisions to the NERC Reliability Standards for 
transmission planning standards that are awaiting FERC approval. 

e The FERC Final Order on Transmission Planning and Cost Allocation by 
Transmission Owning and Operating Public Utilities, issued in July 201 1 
under Docket No. RM10-23-000. 

0 Increased interest in the integration of variable renewable resources (e.g., 
wind) into the grid. The North Carolina Transmission Planning Collaborative 
and the DOE-funded Southeastem Offshore Wind Energy Infrastructure 
Project are performing studies in 2011 to assess the transmission impacts of 
significant off-shore wind development along tlie Southeast coast including 
North Carolina. 

0 The Eastern Interconnection Planning Collaborative (EIPC), wliicli is a 
transmission study process that began in late 2009. The EIPC provides: 

77 



1. A meclianism to aggregate existing regional transmission plans in tlie 
Eastem Interconnection and assess them on an Eastem Interconnection 
wide basis; and 

2. A framework to be able to perform technical analyses to inform state and 
federal goveiiiinent representatives and policy makers on important issues, 
such as fiiture renewable resources and their impact on transmission 
infrastructure. 

As of late July 2011, the EIPC is awaiting determination by its Stakeholder 
Steering Committee (SSC) of the three future scenarios they will request 
receive detailed analysis by the EIPC powerflow study group. The detailed 
analysis will determine the future transmission infrastructure required to 
support each of the three resource scenarios selected by the SSC. 

Duke Energy and Progress Energy are working towards a merger of the 
corporations and are targeting a closing by tlie end of 2011. The 
organizational structure and processes related to transmission planning in 
North Carolina are being discussed and evaluated by the management of the 
two companies. 
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8. SELECTION AND I ~ P L E ~ E N T A T I O N  OF T 

A. RESOURCE NEEDS ASSESSMENT (FUTURE STATE) 

To meet the future needs of Duke Energy Carolinas’ customers, it is necessary for the 
Company to adequately understand the load and resource balance. For each year of the 
planning horizon, Duke Energy Carolinas develops a load forecast of energy sales and 
peak demand. To detei-mine total resources needed, the Company considers the load 
obligation plus a 17 percent target planning reserve margin (see Reserve Margin 
discussion below). The capability of existing resources, including generating units, 
energy efficiency and demand-side management programs, and purchased power 
contracts, is measured against the total resource need. Any deficit in future years will be 
met by a mix of additional resources that reliably and cost-effectively meets the load 
obligation. 

Reserve Margin Explanation and Justification 

Reserve margins are necessary to help ensure the availability of adequate resources to 
meet load obligations due to consideration of customer demand uncertainty, unit outages, 
transmission constraints, and weather extremes. Many factors have an impact on the 
appropriate levels of reserves, including existing generation performance, lead times 
needed to acquire or develop new resources, and product availability in the purchased 
power market . 

Duke Energy Carolinas’ historical experience has shown that a 17 percent target planning 
reserve rnargin is sufficient to provide reliable power supplies, based on the prevailing 
expectatioiis of reasonable lead times for the development of new generation, siting of 
transmission facilities, and procurement of purchased capacity. As part of the 
Company’s process for determining its target planning reserve margins, Duke Energy 
Carolinas reviews whether the cui-rent target planning reserve margin is adequate in the 
prior period. From July 2006 through June 201 1, generating reserves, defined as 
available Duke Energy Carolinas generation capacity plus the net of firm purchases less 
sales, never dropped below 450 MW. However, on June 1, 201 1, the Company’s 
generating reserves dropped to approximately 500 MWs due to above-normal 
temperatures and forced outages on several units. Since 1997, Duke Energy Carolinas 
has had sufficient reserves to meet customer load reliably with limited need for activation 
of interruptible programs. However, on June 1, 201 1 , 535 MWs of DSM were activated. 
The DSM Activation History in Appendix D illustrates Duke Energy Carolinas’ limited 
activation of interruptible programs through Julie 20 1 1. 
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Duke Energy Carolinas also continually reviews its generating system capability, level of 
potential DSM activations, scheduled maintenance, environmental retrofit equipment and 
environmental compliance requirements, purchased power availability, and transmission 
capability to assess its capability to reliably meet customer demand. There are a number 
of increased risks that need to be considered with regard to Duke Energy Carolinas’ 
reserve margin target. These risks include: (1) the increasing age of existing units on the 
system; (2) the inclusion of a significant amount of renewables (which are generally less 
available than traditional supply-side resources) in the plan due to the enactment of the 
NC REPS; (3) uncertainty regarding the impacts associated with significant increases in 
the Company’s energy efficiency and demand-side management programs; (4) longer 
lead times for building baseload capacityl such as nuclear; (5) increasing environmental 
pressures, which may cause additional unit derates and/or unit retirements; and (6) 
increases in derates of units due to extreme hot weather and drought conditions. Each of 
these risks would negatively impact the resources available to provide reliable service to 
customers. Duke Energy Carolinas will continue to monitor these risks in the future and 
make any necessary adjustments to the reserve margin target in future plans. 

Duke Energy Carolinas also assesses its reserve margins on a short-term basis to 
determine whether to pursue additional capacity in the short-term power market. As each 
peak demand season approaches, the Company has a greater level of certainty regarding 
the customer load forecast and total system capability, due to greater knowledge of near- 
term weather conditions and generation unit availability. 

Duke Energy Carolinas uses adjusted system capacity’, along with Interruptible DSM 
capability to satisfy Duke Energy Carolinas’ NERC Reliability Standards requirements 
for operating and contingency reserves. Contingencies include events such as higher than 
expected unavailability of generating units, increased customer load due to extreme 
weather conditions, and loss of generating capacity because of extreme weather 
conditions such as the severe drought conditions in 2007. 

TJpon the completion of the merger between Duke Energy and Progress Energy, the 
combined system reserve margin will be comprehensively reviewed to determine if the 
reserve margin needs to be adjusted. 

Adjusted system capacity is calculated by adding the expected capacity of each generating unit plus firm 
purchased power capacity. 

80 



Load and Resource Balance 

The following chai-t shows the existing resources and resource requirements needed to 
meet the Company’s load obligation, plus the 17 percent target planning reserve margin. 
Beginning in 20 1 1 , existing resources, consisting of existing generation and purchased 
power to meet load requirements, total 20,777 MW. The load obligation plus the target 
planning reseilre margin is 20,547 MW, indicating sufficient resources to meet Duke 
Energy Carolinas’ obligation. The need for additional capacity grows over time due to 
load growth, unit capacity adjustments, unit retirements, and expirations of purchased- 
power contracts. The need grows to approximately 3,090 MW by 2020 and to 7,030 MW 
by 203 1. Assumptions made in the development of this chai-t include: 

1. 

2. 

3. 
4. 
5.  
6. 

7 .  

Cliffside TJnit 6 is built by the summer of 2012 and therefore included in 
Resource Commitments; 
Coal retirements associated with the Cliffside TJnit 6 CPCN and Air Permit, Buck 
Units 5 8 ~ 6 ,  and Lee Steam Station are included; 
Retirement of the old fleet combustion turbines; 
Conservation programs associated with the save-a-watt program are included; 
DSM programs associated with the save-a-watt program are included; 
Buck/Dan River combined cycle facilities are included in Resource 
Commitments; 
Renewable capacity is built or purchased to meet the NC REPS 
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Chart 8.A 
Load and Resource Balance 
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B. OVERALL, PLANNING PROCESS CONCLUSIONS 

Duke Energy Carolinas’ resource planning process provides a framework for the 
Company to access, analyze and implement a cost-effective approach to reliably meet 
custoniers’ growing energy needs. In addition to assessing qualitative factors, the 
Company has also conducted a quantitative assessment using simulation models. 

Duke Energy Carolinas tested a variety of sensitivities and scenarios against a base set of 
inputs for various resource mixes, allowing the Company to better understand how 
potentially different future operating environments due to fuel commodity price changes, 
environmental emission mandates, and structural regulatory requirements can affect 
resource choices, and, ultimately, the cost of electricity to customers. (Appendix A 
provides a detailed description and results of the quantitative analyses). 

The results of the Company’s quantitative analyses suggest that a combination of 
additional baseload, intermediate and peaking generation, renewable resources, EE, and 
DSM programs is required over the next twenty years to meet customer demand reliably 
and cost-effectively. 

The new pulverized coal unit at Cliffside Steam Station (Unit 6) is assumed to be in 
service in 2012, annually providing 5,700 GWh of baseload energy. Project 
implementation is underway for the new CC facilities at Buck and Dan River, with the 
facilities assumed to be operational in late 201 1 and late 2012, respectively. In addition, 
Duke Energy Carolinas has included DSM, EE and renewable resources consistent with 
the Company’s energy efficiency plan approved in North and South Carolina and to meet 
the NC REPS. For planning purposes, approximately 5% of retail sales in South Carolina 
would come from renewable energy, in addition to the energy efficiency programs, 
phased in from 201 5 to 203 1. The Company’s analysis for the 201 0 IRP demonstrated 
that approximately 200 MWs of nuclear uprates were cost effective and specific projects 
are being developed to be implemented in the 201 1-2019 timeframe. For planning 
purposes, L,ee Steam Station will be retired fiom coal fired generation and converted to 
natural gas generation in 2015. The increase in the peak generation need in 2015 is 
primarily due to increased load projections, updated assumptions regarding the energy 
impacts of CFLs and lower projected capacity impacts from DSM programs, as well as 
changes in the projected compliance portfolio relating to the NC REPS. 

The Company’s analysis of new nuclear capacity contained in the 201 1 IRP focuses on 
the impact of various uncertainties such as load variations, nuclear capital costs, 
greenhouse gas and clean energy legislation, EPA regulations, fuel prices, and the 
availability of financing options such as federal loan guarantees (FLG). 
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The Ilip analysis included sensitivities on each of the uncertainties described below: 

Load Variations: The base case load forecast incorporates the impact of the cui-rent 
recession, projected EE achievements, demand destruction associated with the 
implementation of carbon legislation, new wholesale sales opportunities, and the impact 
associated with future plug-in hybrid vehicles. The Company also developed high and 
low load forecast sensitivities to reflect a 95% confidence interval. 

Nuclear Capital Costs: The Company varied the nuclear capital cost on the low end to 
reflect the impact of minimal project contingency and varied on the high side to reflect 
increased labor and material cost. 

Greenhouse Gas Legislation: The 201 1 fundamental CO2 allowance price forecast was 
lower primarily due to uncertainty of Congress to pass legislation. For the 201 1 IRP, the 
Company evaluated a range of COZ prices based on various legislative cap and trade 
proposals used in 2009 and 2010 IRPs, in addition to potential Clean Energy legislation 
that does not have a CO2 cap and trade mechanism, but relies upon a federal RPS. 

Fuel Prices: The base case natural gas and coal price projections were based on Duke 
Energy’s fundamental price forecasts, which are updated annually. The Company also 
evaluated a high cost fuel scenario, which reflects the impact of increased demand on 
natural gas and regulatory challenges to the coal mining industry. The lower cost fuel 
scenario represents a larger supply of domestic natural gas than currently assumed and a 
lower demand on coal. 

Nuclear Financing The nuclear cost referenced as “traditional financing” in 
the 2011 IRP includes state incentives, local incentives, and the ability to recover 
constniction financing cost prior to commercial operation. Duke Energy Carolinas 
continues to believe that legislation allowing for timely collection of financing cost 
outside a general rate case during construction (nuclear financing legislation) is critical to 
the development of new nuclear plants. The Company plans to pursue nuclear financing 
legislation in the 20 12 NC legislative session. Duke Energy Carolinas believes this 
legislation is important to demonstrate support for new nuclear development, and to 
allow utilities investing in new nuclear construction to maintain the strength of their 
respective balance sheets during constniction to the benefit of their customers. 

ptions: 

The nuclear cost referenced as “favorable financing” includes FLGs. The Company 
evaluated these credits as sensitivities because Duke Energy Carolinas’ proposed Lee 
Nuclear Station does not currently qualify for these incentives. However, it is important 
to continue to include these benefits as sensitivities because it demonstrates how much 
expansion of these programs could lower the ultimate costs to customers, should the 
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project qualify. There is federal legislative support for expanding these programs in the 
future. 

Results 

The results of the Company’s quantitative and qualitative analyses suggest that a 
combination of additional baseload, inteimediate, and peaking generation, renewable 
resources, and EE and DSM programs are required over the next 20 years. The near-teim 
resource needs can be met, in part, with new EE and DSM programs, completing 
construction of the Buck, Dan River, and Cliffside Projects, completioii of various fossil 
and hydro unit uprates, as well as pursuing nuclear uprates and renewable resources. 
However, additional resources will be needed as early as 2015 due to increased load 
projections, updated assumptions regarding the energy impacts of CFLs, lower projected 
capacity impacts from DSM programs, and changes in the projected renewable 
compliance portfolio. The Company’s analysis continues to affirm the potential benefits 
of new nuclear capacity in the 2020 timefrarne in a carbon-constrained fiiture. The 
Company expects to receive the COL for the Lee Nuclear Station project in early 2013 
and will make a final decision on the construction of the project based on the market 
conditions at that time, including the status of nuclear financing legislation in North 
Carolina. 

To demonstrate that the Company is planning adequately for customers, the Company 
selected a portfolio incorporating the impact of future carbon legislation for the purposes 
of preparing the L,oad, Capacity, and Reserve Margin Table (LCR Table). 

This portfolio consisted of 2,890 MW4 of new natural gas simple cycle capacity, 1,300 
MW of CC capacity, 2,234 MW of new nuclear capacity, 987 MW of DSM, 727 MW of 
EE, and 484 MW of renewable resources. The selected portfolio specifically includes the 
Cliffside Unit 6, Buck CC, and Dan River CC projects. 

However, the Company will likely face significant challenges relating to its resource 
planning in the future, such as specific challenges in (1) obtaining the necessary 
regulatory approvals to implement future demand-side, EE, and supply-side resources, 
(2) finding sufficient cost-effective, reliable renewable resources to meet the standard, (3) 
effectively integrating renewables into the resource mix, and (4) ensuring sufficient 
transmission capability for these resources. In light of the myriad of qualitative issues 
facing the Company relating to its fuel diversity, the Company’s environmental profile, 
the stage of technology deployment and regional economic development, Duke Energy 
Carolinas has developed a strategy to ensure that the Company can meet customers’ 

The ultimate sizes of any generating unit may change somewhat depending on the vendor selected. 4 
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energy needs reliably and economically while maintaining flexibility pertaining to long- 
term resource decisions. 

On July 12, 201 1, the NRC task force on the Japanese Fukishiina Dai-ichi event noted it 
had not identified any issues that undermine confidence in the continued safety and 
emergency planning of U.S. nuclear plants. The task force review is ongoing and is 
likely to result in additional actions to enhance safety and preparedness of the U.S. 
nuclear fleet. The nuclear industry will ensure an exhaustive review of the events in 
Japan is completed and all possible lessons learned are applied to further improve nuclear 
safety. At this time, no significant impacts on new nuclear plant licensing are anticipated 
as a result of the events in Japan. 

The Oconee Nuclear Station’s (Oconee) current operating license expires in 2033, which 
is close to the end of our current IRP planning horizon. At this time, the Company has 
not made a decision concerning a second license extension for this plant. Oconee is a 
significant part of our generation portfolio representing over 2,500 MW of capacity and 
annual energy output of approximately 20,000 GWHrs. As such, it is important to start to 
examine the impacts of any potential retirement of Oconee to help the Company as it 
considers a second license extension, as well as incorporate these impacts into the 
resource planning process. 

The planning process must be dynamic and adaptable to changing conditions. While this 
plan is the most appropriate resource plan at this point in time, good business practice 
requires Duke Energy Carolinas to continue to study the options, and make adjustments 
as necessary and practical to reflect improved information and changing circumstances. 
Consequently, a good business planning analysis is truly an evolving process that can 
never be considered complete. 

The seasonal projections of load, capacity, and reserves of the selected plan are provided 
in Table 8.A. 
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Capacity, and Reserves Tab 
The following notes are numbered to match the line numbers on the Summer and Winter Projections of Load, 
Capacity, and Reserves tables All values are MW except where shown as a Percent 

1. Planning is done for the peak demand forthe Duke System including Nantahala. Nantahala became a 
division of Duke Energy Carolinas in 1998 

4 Generating Capacity must be online by June 1 to be included in the available capacityfor the summer 
peak of that year. Capacity must be online by Dec 1 to be included in the available capacityfor the winter peak 
of that year. Includes 91 MW Nantahala hydro capacity, and total capacityfor Catawba Nuclear Station less 
832 MW to account for NCMPAl firm capacitysale. 

5. Capacity Additions reflect an 8.75 MW increase in capacity at Bridgewater Hydro by summer 2012. 
Capacity Additions include Duke Energy Carolinas projects that have been approved by the NCUC (Cliffside 6, 

Capacity Additions include the conversion of Lee Steam Station from coal to natural gas in 201 5. 
Capacity Additions include Duke Energy Carolinas hydro units scheduled to be repaired and returned to service. These units are 
returned to service in the 201 1-2017 timeframe and total 34 MW 
Also included is a 204 MW capacityincrease due to nuclear uprates at Catawba, McGuire, and Qconee. 

Buck and Dan River Combined Cycle facilities). 

Timing of these uprates is shownfrom 2012-2019 

6. No more Capacity Derates for existing units are expected at this time 

7. Buck units 3-4 (1 13 MW) were retired during the summer of 201 1 
The 824 MW capacityretirement in summer 2012 represents the projected retirement date for Dan River Steam Station 

The 1080 MW capacity retirement in summer 201 5 represents the projected retirement date for Lee Steam Station (370 MW), 

The NRC has issued renewed energy facilityoperating licenses for all Duke Energy Carolinas' nuclear facilities. 
The Hydro facilities for which Duke has submitted an application to FERC for licence renewal are assumed to 

All retirement dates are subject to review on an ongoing basis. 

units 1-3 (276 MW), Cliffside Steam Station units 1-4 (198 MW), and 350 MWs of old fleet CT retirements. 

Buck Steam Station units 5 and 6 (256 MW) and Riverbend Steam Station units 4-7 (454 MW) 

continue operation through the planning horizon 

9. Cumulative Purchase Contracts have several components: 

A Piedmont Municipal Power Agency took sole responsibility for total load requirements 
beginning January 1,2006. This reduces the SEPA allocation from 94 MW to 19 MW in 2006, which is attributed to 
certain wholesale customers who continue to be served by Duke. 

which began in June 1998 and expires June 201 3 and miscellaneous other QF projects totaling 36 MW. 
B Purchased capacityfrom PURPA Qualifying Facilities includes the 88 MW Cherokee County Cogeneration Partners contract 

10-1 1. A firm wholesale backstand agreement up to 277 MW between Duke Energy Carolinas and PMPA starts on 1/1/2014 and 
continues through the end of 2020 

12. Cumulative Future Resource Additions represent a combination of new capacity resources or capability increases 
from the most robust plan. 

15 Reserve Margin = (Cumulative Capacity-System Peak Demand)lSystem Peak Demand 

16. Capacity Margin = (Cumulative Capacity- System Peak Demand)/Cumulative Capacity 

17 The Cumulative Demand Side Management capacityincludes new Demand Side Management capacity 
representing placeholders for demand response and energy efficiency programs. 

89 



The charts in Chart 8.B and 8.C sliow the changes in Duke Energy Carolinas' capacity 
mix and energy mix between 20 12 and 203 1. The relative shares of renewables, energy 
efficiency, arid gas all increase, while the relative share of coal decreases. 

Chart 8.B 
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Chart 8.C 
Annual - - _  Capacity - _  Projection - 201 1 through 2031 
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Table 8.D below represents tlie annual non-renewable incremental additions reflected in 
the LCR Table of the most robust expansion plan. The plan contains the addition of 
Cliffside Unit 6 in 2012, the unit retirements shown in Table 5.D and the impact of EE 
and DSM programs. 

Year 
201 1 
2011 

Table 8.D 

Month Project MW 

6 Jocassee Uprates 50 
I " -______ ------I - 

12 ~~~~~~ m 
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The details of tlie forecasted capacity additions, including both nameplate capacity and 
the expected contribution of renewable resources towards the Company’s peak load 
needs, are summarized in Table 8.E below. 

Table 8.E Expected Renewable Resource Capacity Additions 
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IX A: QUANTITATIVE ANALYSIS 

This appendix provides an overview of the Company’s quantitative analysis of resource 
options available to meet customers’ future energy needs. 

Overview of Analytical Process 

Assess Resource Needs 

Duke Energy Carolinas estimates the required load and generation resource balance 
needed to meet future customer demands by assessing: 

a Customer load forecast peak and energy - identifying future customer aggregate 
demands to identify system peak demands and developing the corresponding energy 
load shape 
Existing supply-side resources - summarizing each existing generation resource’s 
operating characteristics including unit capability, potential operational constraints, 
and life expectancy 

0 Operating parameters - determining operational requirements including target 
planning reserve margins and other regulatory Considerations. 

0 

Customer load growth coupled with the expiration of purchased power contracts, lower 
demand response, and renewable compliance assumptions, results in significant resource 
needs to meet energy and peak demands, based on the following assumptions: 

1.8% average summer peak system demand growth over the next 20 years without 
impacts of new energy efficiency programs 
Generation retirements of approximately 350 MW of old fleet combustion 
turbines by 2012 
Generation retirements of approximately 1,040 MW of older coal units associated 
with the addition of Cliffside Unit 6. 
Generation retirements of approximately 630 MW of remaining coal units without 
scrubbers by 20 15 
Approximately 70 MW of net generation reductions due to new environmental 
equipment 
Continued operational reliability of existing generation portfolio 
Using a 17 percent target planning reserve margin for the planning horizon 
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Identify and Screen Resource Optioizs for Further Consideration 

The IRP process evaluates EE, DSM and supply-side options to meet customer energy 
and capacity needs. The Company develops DSM/EE options for consideration within 
the IRP based on input from our collaborative partners and cost-effectiveness screening. 
Supply-side options reflect a diverse mix of technologies and fuel sources (gas, coal, 
nuclear and renewable). Supply-side options are initially screened based on the 
following attributes: 

e 

e 

Technically feasible and commercially available in the marketplace 
Compliant with all federal and state requirements 
L,ong-run reliability 

e Reasonable cost parameters. 

The Company compared capacity options within their respective fuel types and 
operational capabilities, with the most cost-effective options being selected for inclusion 
in the portfolio analysis phase. 

Resource Options 

Supply-side 
Based on the results of the screening analysis, the following technologies were included 
in the quantitative analysis as potential supply-side resource options to meet future 
capacity needs: 

Baseload - 800 MW Supercritical Pulverized Coal 
Baseload - 630 MW Integrated Gasification Combined Cycle (IGCC) 
Baseload - 2,234 MW (2x 1 , 1 17 MW) Nuclear units (AP 1000) 
Peaking/Intermediate - 740 MW (4x 1 85 MW) CT 
Peakinghtermediate - 650 MW (460 MW Unfired + 150MW Duct Fired + 
40MW Inlet Chilled) Natural Gas CC 
Renewable - Existing Unit Biomass Co-Firing 
Renewable - Wind PPA On-shore 
Renewable - Landfill Gas PPA 
Renewable -- Solar Photovoltaic PPA 
Renewable - Biomass Firing PPA 
Renewable - Poultry Waste PPA 
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Although the supply-side screening curves showed that some of these resources would be 
screened out, they were included in the next step of the quantitative analysis for 
completeness. 

Energy Efficiency and Demand-Side Management 
EE and DSM programs continue to be an important part of Duke Energy Carolinas’ 
system mix. The Company considered both demand response and conservation programs 
in the analysis. 

The Company modeled the costs and impacts from EE and DSM programs based on the 
data included in Duke Energy Carolinas’ approved Energy Efficiency Plan settlement in 
NCUC Docket No. E-7, Sub 831. For the analysis, Duke Energy Carolinas assumed 
these costs and impacts would continue through the duration of the planning period. 

The forecasted energy efficiency savings tlvough 20 12 are consistent with Duke Energy 
Carolinas’ North Carolina Energy Efficiency Plan for 2009 through 2012. The Company 
assumes for purposes of the IRP that total efficiency savings will continue to grow on an 
annual basis through 203 1 , however the components of future programs are uncertain at 
this time and will be informed by the experience gained under the current plan. 

Develop Theoretical Portfolio Configurations 

The Company conducted a screening analysis using a simulation model to identify the 
most attractive capacity options under the expected load profile as well as under a range 
of risk cases. This analysis began with a set of basic inputs which were varied to test the 
system under different future conditions, such as changes in fuel prices, load levels, and 
construction costs. These analyses yielded many different theoretical configurations of 
resources required to meet an annual 17 percent target planning reserve margin while 
minimizing the long-run revenue requirements to customers, with differing operating 
(production) and capital costs. 

The set of basic inputs included: 

0 

0 Development, operation, and maintenance costs of both new and existing 
Fuel costs and availability for coal, gas, and nuclear generation; 

generation; 
0 Compliance with current and potential environmental regulations; 
0 Cost of capital; 
0 System operational needs for load ramping, spinning reserve (10 to 15-minute 

start-up) 
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The pro,jected load and generation resource need; and 
A menu of new resource options with corresponding costs and timing parameters. 

Duke Energy Carolinas reviewed a number of variations to the theoretical portfolios to 
aid in the development of the portfolio options discussed in the following section. 

Develop Various Portfolio Optioizs 

Using the insights gleaned from developing theoretical portfolios, Duke Energy Carolinas 
created a representative range of generation plans reflecting plant designs, lead times and 
environmental emissions limits. Recognizing that different generation plans expose 
customers to different sources and levels of risk, the Company developed a variety of 
portfolios to assess the impact of various risk factors on the costs to serve customers. 
The portfolios analyzed for the development of this IRP were chosen in order to focus on 
the optimal timing of CT, CC, and nuclear additions in the 20 16 - 203 1 timeframe. 

The information as shown on the following pages outlines the plaiining options that the 
Company considered in the portfolio analysis phase. Each portfolio contains demand 
response and conservation identified in the base EE and DSM case and renewable 
portfolio standard requirements modeled after the NC REPS in NC and applied to SC. In 
addition, each portfolio contains the addition of Cliffside Unit 6 in 2012, Buck CC in 
2012 and Dan River CC in 2013 and the unit retirements shown in Table 5 D. 

The RPS assumptions are based on NC E P S  in North Carolina. The assumptions for 
planning purposes are as follows: 

Overall Requirements/Timinq 

0 

e 

0 

3% of 201 1 load by 2012 
6% of 2014 load by 2015 
10% of 2017 load by 2018 
12.5% of 2020 load by 2021 

Additional Requirements 
e 

e 

e 

e Solar requirement 

Up to 25% from EE through 2020 
IJp to 40% from EE starting in 202 1 
Up to 25% of the requirements can be met with out-of-state, unbundled RECs 

o 0.02% by 2010 
o 0.07% by 2012 
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o 0.14% by 2015 
o 0.20% by 201 8 

0 Hog waste requirement (NC only - using Duke Energy Carolinas’ share of 
total North Carolina load wliich is approximately 42%) 

o 0.07% by 2012 
o 0.14% by 2015 
o 0.20% by 2018 

0 Poultiy waste requirement (NC only - using Duke Energy Carolinas’ share of 
total North Carolina load which is approximately 42%) 

o 71,400 MWli by 2012 
o 294,000 MWh by 2013 
o 378,000 MWh by 2014 

The overall requirements were applied to all retail load and to wholesale customers who 
have contracted with Duke Energy Carolinas to meet their RElPS requirement. The 
requirement that a certain percentage must come from Hog and Poultiy waste was not 
applied to the South Carolina portion. 

Conduct Portfolio Analysis 

Duke Energy Carolinas tested the portfolio options under the nominal set of inputs, as 
well as a variety of risk sensitivities and scenarios, in order to understand the strengths 
and weaknesses of various resource configurations and evaluate the long-term costs to 
customers under various potential outcomes. 

For this IRP analysis, the Company selected six main scenarios to illustrate the impacts 
of key risks and decisions. Three of these scenarios fall into the Reference COz Case and 
three fall into the Clean Energy Legislation Case. 

Reference Case: Cap and trade program with CO:! prices based on Duke Energy’s 
20 1 1 fundamental prices. 
Clean Energy Legislation: h addition to evaluating potential CO:! cap and trade 
options, the impact of proposed Clean Energy legislation without a price on COz 
emissions was also evaluated. Assumptions used in this analysis include: 

10% of retail sales by 2015 must be clean energy, increasing to 30% by 
2030. 

o Alternative Compliance Payment (ACP) of 5O$lMWhr. 
o “Clean Energy” includes renewable resources, EE, nuclear, natural gas 

CC, or alternative compliance payment. 
o Portfolios based on this legislation include the increased EE to meet 25 

0 

o 
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percent of the total clean energy target. 

The six analyzed portfolios are shown below: 

Reference C02 Case Scenarios: 

1. Natural Gas - Combustion turbine/cornbined cycle portfolio (CTKC) 
2. Lee Nuclear - Two Lee Nuclear unit portfolio with units on-line in 2021 and 

3. Regional Nuclear - Co-ownership of nuclear units in the region. The portfolio 
consists of 215 MW of nuclear in 201 8, 730 MW in 2021 and 2023, and 559 MW 
in 2028 (Reg Nuclear) 

2023 (2N 2021-2023) 

Clean Energy Legislation Scenarios: 
4. Clean Energy CC - CC portfolio with the Clean Energy Legislation assumptions 
5. Clean Energy 2N - Two Lee Nuclear unit portfolio with the Clean Energy 

Legislation assumptions 
6. Clean Energy Regional Nuclear - Regional co-ownership of nuclear with the 

Clean Energy Legislation assumptions 

An overview of the specifics of each portfolio is shown in Table A. 1 below. 

The sensitivities chosen to be performed for these scenarios were those representing the 
highest risks going foiward. 

The Company evaluated the following sensitivities in the Reference C02  Case scenarios: 

0 Load forecast variations 
- Increase relative to base forecast (+15% for peak demand and +16% for 

energy by 203 1) 
Decrease relative to base forecast (-8% for peak demand and energy by 203 1) 

0 Construction cost sensitivity5 
Costs to construct a new nuclear plant (+20/- 10% higher than base case) 

0 Fuel price variability 
Higher Fuel Prices (coal prices 25% higher, natural gas prices 25% higher) 
Lower Fuel Prices (coal prices 40% lower, natural gas prices 40% lower) 

- 

- 

- 
- 

These sensitivities test the risks from increases in construction costs of one type of supply-side resource at 
a time. In reality, cost increases of many construction component inputs such as labor, concrete and steel 
would afkct all supply-side resources to varying degrees rather than affecting one technology in isolation. 
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Nuclear Financing 
- 
The Carbon reference case had C02 emission prices ranging from $12/ton starting 
in 201 6 to $42/ton in 203 1. The Company performed sensitivities based on the 
2009 and 2010 fundamental C02 prices. 
High Energy Efficiency - This sensitivity includes the full target impacts of the 
Company’s save-a-watt bundle of programs for the first five years and then 
increases the load impacts at 1% of retail sales every year after that until the load 
impacts reach the economic potential identified by the 2007 market potential 
study. When fully implemented, this increased EE impacts resulted in 
approximately a 13% decrease in retail sales over the planning period. 

Federal loan guarantees for the L,ee nuclear station 

Chart A. 1 shows the C02 prices utilized in the analysis. 

Chart A.1 
CO2 Allowance Price Projection 
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For the Clean Energy Legislation, the Company also performed a sensitivity by lowering 
the ACP to $30/MWhr and increasing the renewable energy assumptions to lower the 
Company’s need to purchase ACPs. 
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An overview of the specifics of each portfolio is shown in Table A. 1 below. 

Table A.1- Portfolios Evaluated 

- 
2015 CT CT CT cc 
2016 CT CT CT cc 
2017 
2018 cc cc N cc 
2019 cc cc 
2020 CT CT 
2021 N N 
2022 cc 
2023 cc N N 
2024 cc 
2025 cc CT 
2026 CT cc 
2027 cc 
2028 cc N cc 
2029 cc 
2030 cc cc 
2031 CT CT CT cc 

- 

-- 

Total CT 3,180 MW 2,890 MW 2,890 MW 
Total CC 3,250 MW 1,300 MW 1,300 MW 6,000 MW 
Total Nuclear 2,234MW 2,234MW 
Total Nuclear Uprate 204 MW 204 MW 204 MW 204 MW 
Total Retire 2,017 MW 2,017 MW 2,017 MW 2,017 MW 

CT CT 
CT CT 

C C I N I  
I cc I 

cc I I 

I cc I 

CT I CT I 
CT I CT I 

2,450 MW 2,450 MW 
1,300 MW 1,300 MW * 2.234MW 2.234MW 

I ’  

204MW 1 204MW 
2,017MW I 2,017MW I 

Quantitative Analysis Results 

The quantitative analysis focused on critical variables that impact the need for and timing 
of new nuclear generation. Three potential resource planning strategies were tested under 
base assumption and variations in COZ price, fuel costs, loadenergy efficiency, and 
nuclear capital costs. These three potential resource planning strategies are: 

0 No new nuclear capacity (the CTKC portfolio) 
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Full ownership of new nuclear capacity (the 2 Nuclear Units portfolio) 
Regional co-ownership of new nuclear capacity (the Regional Nuclear portfolio) 

High 

For the base case and sensitivities, the Company calculated the PVRR for each portfolio. 
The revenue requirement calculation estimates the costs to customers for the Company to 
recover system production costs and new capital incurred. Duke Energy Carolinas used a 
50-year analysis time frame to fully capture the long-term impact of nuclear generation 
added late in the 20 year planning horizon. Table A2 below represents a comparison of 
the Natural Gas (CT/CC) portfolio with a full ownership nuclear portfolio (1st unit in 
2021 & 2nd unit in 2023) and the regional nuclear portfolio over a range of sensitivities. 
The green block represents the lowest PVRRs between the Natural Gas and the two 
nuclear portfolios. The value contained within the block is the PVRR savings in $billions 
between the cases. 

Low High 

Table A.2 
Comparison of Nuclear Portfolios to the CT/CC Portfolio 
(Cost are represented in $billions) 

/Reference Case C 0 2  Price Sensitivity Fuel Sensitivity I 
I 2009 201 0 High Low 

Based on the quantitative analysis, the optimal plan includes two new nuclear units in the 
2020 timefrarne. The nuclear portfolios resulted in a lower cost to customers in every 

103 



case with the exception of increased nuclear capital cost and lower fuel cost. In a Clean 
Energy Standard regulatory construct, the advantages of adding additional nuclear are 
greater than in a COZ Cap and Trade construct. 

The Company’s proposed portfolio including full ownership of two nuclear units in 202 1 
and 2023 continues to be cost effective, but the Company recognizes tlie potential 
benefits to customers of securing new nuclear generation in smaller capacity increments 
through regional nuclear development. The analysis indicates that the regional nuclear 
portfolio is lower cost to customers in the base case and most scenarios, but the full 
nuclear portfolio was chosen for the 201 1 IRP preferred plan because there are no film 
coininitments in place at this time for the regional nuclear portfolio. Regional nuclear is 
where two or more partners plan collaboratively to stage multiple nuclear stations over a 
period of years and each partner would own a portion of each station. Several advantages 
to a regional nuclear approach are: 

0 Load Growth: Smaller blocks of base load generation brought on-line over a 
period of years would more closely match projected load growth. 
Financial: The substantial capital cost would be phased in over a longer period of 
time and would spread the risk if there were cost increases. 
Regulatory Uncertainty: The optimal amount and timing of additional nuclear 
generation will depend on the outcome of final legislation. Using a regional 
approach would allow utilities to better optimize their portfolios as legislation or 
regulation change over time. 

0 

Duke Energy Carolinas strongly supports this concept and continues to explore regional 
nuclear opportunities. The Company will continue to assess opportunities to benefit 
from economies of scale and risk reduction in new resource decisions by considering the 
prospects for joint ownership and/or sales agreements for new nuclear generation 
resources. Recent efforts in support of regional nuclear include: 

hi February 2011, JEA (formerly Jacksonville Electric Authority), located in 
Jacksonville, Florida, signed an option to potentially purchase up to 20% of Lee 
Nuclear Station. 

In July 201 1 , the Company signed a letter of intent with Santee Cooper to perform 
due diligence and potentially acquire an option for a minority interest (5 to 10 
percent of tlie capacity of the two units) in Santee Cooper’s 45 percent ownership 
of the planned new nuclear reactors at V.C. Summer Nuclear Generating Station 
in South Carolina. The new units are scheduled to be online between 2016 and 
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2019. 

Quantitative Analysis Summary 

One of the major benefits of having additional nuclear generation is the lower system 
CO2 footprint and the associated economic benefit. The projected C02 emissions under 
the CT/CC, 2 Nuclear, and Regional Nuclear scenarios are shown in Chart A.4 below. A 
review of these projections illustrates that for the Company to achieve material system 
reductions in COZ emissions, it must add new nuclear generation to the future resource 
portfolio. 

Chart A.3 

C 0 2  Emission Projections 
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The biggest risks to the proposed nuclear portfolios are the time required to license and 
construct a nuclear unit, uncertainty regarding GHG regulationllegislation, poteiitial for 
lower demand than currently estimated, capital cost to build, and the ability to secure 
favorable financing. However, in a carbon constrained future, new nuclear generation 
must be in the generation mix to reduce the Company's carbon footprint. 
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In summaiy, the results of the quantitative analyses indicate that it is pi-udent for Duke 
Energy Carolinas to continue to preserve the option to build new nuclear capacity in the 
2020 timeframe. The Company’s analysis re-affiims the advantages of favorable 
financing and co-ownership in fhture nuclear generation. Duke Energy Carolinas is 
aggressively pursuing favorable financing options and continues to seek potential co- 
owners for this generation. 

The overall conclusions of the quantitative analysis are that significant additions of 
baseload, intermediate, peaking, EE, DSM, and renewable resources to tlie Duke Energy 
Carolinas portfolio are required over the planning horizon. Conclusions based on these 
analyses are: 

0 The new levels of EE and DSM are cost-effective for customers. 
9 The screening analysis shows that portfolios with the new EE and DSM 

were lower cost than those without and EE and DSM. 
9 The high EE sensitivity assumes 100% participation of cost effective EE 

prograins identified in the market potential study. The high EE sensitivity 
is cost effective if there is an equal participation between residential and 
non-residential customers. If a significant number of non-residential 
customers opt out, then the high EE case may no longer be cost effective. 

Significant renewable resources will be needed to meet the new NC REPS (and 
potentially a federal standard). 
There is a capacity need in 201 5 to 2020 timeframe to maintain the 17% resellre 
margin. 
The analysis demonstrates that the nuclear option is an attractive option for the 
Company’s customers. 

9 Continuing to preserve the option to secure new nuclear generation is 
prudent under the circumstances. 

9 Favorable financing is very important to the project cost when compared 
to other generation options. 

> Co-ownership is beneficial from a generation and risk perspective. 

e 

0 

For the purpose of demonstrating that there will be sufficient resources to meet 
custoiners’ needs, Duke Energy Carolinas has selected a portfolio which, over the 20- 
year planning horizon provides for the following: 

0 987 MW equivalent of incremental capacity under the new save-a-watt DSM 
programs 
727 MW of new EE (reduction to system peak load) e 
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2,234 MW of new nuclear capacity 
1,300 MW of new CC capacity 
2,890 MW of new CT capacity 
204 MW of nuclear uprates 
484 MW of renewables (858 MWs nameplate) 

e 

0 

0 

Significant challenges remain with respect to the Company’s portfolio, such as obtaining 
the necessary regulatory approvals to implement the EE aiid DSM programs aiid supply 
side resources, finding sufficient cost-effective, reliable renewable resources to meet the 
NC REPS standard, effectively integrating reiiewables into the resource mix, and 
ensuring sufficient transmission capability for these resources. 
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Regular Sales and Systerii Peak Suiiirtrer (2010 Forecast vs. 2011 Forecast) 

Regular sales include total Retail and FulVPartial Requirements Wholesale sales. The system peak 
sunmer demand includes all MW demands associated with the IRP loads. The table below shows 
values after the effects of utility sponsored energy efficiency 
have been reflected. 

Growth Statistics from 201 1 to 201 2 

Regular Sales 8 1,008 GW M 82,273 GWH 

System Peak Sunnner 

Grovvth 

~~ 

Regular Sales Outlook for the Forecast Horizon (2010 - 2026) 

Total Regular sales for the Spring 201 1 Forecast are projected to grow at an average annual rate 
of 1.5% froni 2010 through 2026, thesame rate as the Fall 2010 Forecast. The Spring 201 1 
Forecast for Residential and Cornniercial is higher in the short and mid-term due to higher 
economic growth and a smaller reduction in the expected impacts of CFL's. In the long-run, 
however, the Residential and Commercial forecasts are slightly lower due to higher energy 
efficiency impacts The Industrial Forecast is higher throughout due to stronger economic 
projections in industries such autos and steel, and a surprisingly improved textile outlook, 
Ad,justments were made to the energy forecasts for the Spring 201 1 Forecast and the Fall 201 0 
Forecast to account for utility sponsored efficiency programs. The expected ban of incandescent 
lighting mandated by the Energy Independence and Security Act of 2007 was reflected 
differently in the Spring 201 1 Forecast. Its impacts were reflected directly in the residential 
model rather than an ex-post adjustment. Additional adjustments to the Spring 201 1 Forecast 
include sales additions from the expected growth in Plug-in Hybrid Electric Vehicles (PHEV) 
beginning in 201 1 I 
The FulVPartial Requirements Wholesale class forecast will increase due to new sales contracts 
with Central Electric Power Cooperative, Inc. (CEPCI) starting in 201 3. 

(Load Forecast Pg 1) 
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Comparison of Regular Sales Growth Statistics 

Item 

Regular Sales: 
Reside11 tial 
Coimnercial 
Industrial (total) 
Textile 

Other Industrial 
Other’ 

FulVPartial Wholesale 

Total Regular 

Spring 2011 Forecast 

Spring 201 1 Forecas t 
Annual Growth 

(201 0-2026) 

Amount YO 

272 GWH 0.9% 
569 GWH 1.8% 
158 GWH 0.7% 
-35 GWH -0.9% 
193 GWH 1.1% 

5 GWH 1.5% 

377 GWH 5.0% 
1.381 GWH 1.5% 

Fall 2010 Forecast 

Fall 2010 Forecast 
Annual Growth 

(2010-2026) 

Amount Y O  

289 GWH 0.9% 
595 GWH 1.8% 
96 GWH 0.5% 
-64 GWH -1.8% 
160 GWH 0.9% 

5 GWH 1.6% 

390 GWH 5.1% 
1,375 GWH 1.5% 

Awrage 
Annual 

Difference 

-16 GWH 
-26 GWH 
62 GWH 
29 GWH 
33 GWH 
0 GWH 

-13 GWH 
6 GWH 

’ Average aiiriiuzId&erims riiay riot rriardr drte to roiuiding 
2 0tlrer.saIescori.sistofStreet~ridPitblic L.iglrtirig arid TraflcSipial GJVH sales 
J For List ofFrrll/Partial IVliolesale citstorr105 .seepage 6 

Systein Peak Outlook for the Forecast Horizon (2010 - 2026) 

System peak demands are forecasted on a suimner and winter basis. Additional adjustments 
have been made to the Spring 201 1 Forecast for the expected growth in Plug-in Hybrid 
Electric Vehicles (PHEV) and utility sponsored enery efficiency programs. The system 
peak summer demand on the Duke Energy Carolinas is expected to grow at an average 
annual rate of 1.8% froin 2010 through 2026. The system peak winter demand is expected 
to grow at an average annual rate of 1.7% from 2010 through 2026. 

Comparison ofsystem Peak DemandGrowth Statistics I 
Spring 2011 Forecasl 

Annual Growth 

Amount 

System Peaks 

.Fall 2010 Forecast 

Fall 2010 Forecast 
Annual Growth 

(2010-2026) Difference ’ 
Amount % 17 

20 MW 

(Load Forecast pg 2) 
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Oilier Forecasts 

* The number of rates billed is forecasted for the Residential, Commercial and Industrial 
classes of Duke Energy Carolinas. The totalnuniber of rates billed is expected to grow 
at 1.3% annually over the forecast horizon. 

(Load Forecast pg 3) 
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Generalforecasting methodology for Duke Eiiergy Carolinas energy and demand 
forecasts for Spring 2010 

Duke Energy Carolinas’ Spring 20 1 1 forecasts represent projections of the energy and 
peak demand needs for its service area, which is located within the states of North and 
South Carolina, including the major urban areas of Charlotte, Greensboro and 
Winston-Salem in North Carolina and Spartanburg and Greenville in South Carolina. 
The forecasts cover the time period of 201 1 - 2026 and represent the energy and peak 
demand needs for the Duke Energy Carohas system comprised of the following 
customer classes and other utility/wholesale entities: 

* Residential 
Commercial 

8 Textiles 
Other Iiidustrial 
Other Retail 
Duke Energy Carolinas full /partial requirements wholesale 

Energy use is dependent upon key economic factors such as income, energy prices and 
employment along with weather. The general framework of the Company’s forecast 
methodology begins with projections of regional economic activity, demographic 
trends and expected long-term weather. The economic projections used in the Spring 
20 1 1 forecasts are obtained from Moody’s Analytics, a nationally recognized 
economic forecasting firm, and include economic forecasts for the Duke Carolinas 
service area region. These economic forecasts represent long-tenn projections of 
numerous economic concepts including the following: 

Total real gross regional product (GRP) 
Non-manufacturing real GRP 
Non-manufacturing employment 
Manufacturing real GRP industry group, e.g., textiles 
Manufacturing Employment by industry group 
Total real personal income 

Total population forecasts are obtained from the two states’ demographic offices for 
each county in each state which are then used to derive the total population forecast 
for the 5 1 counties that the Company serves in the Carolinas. 

(Load Forecast pg 4) 
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Gen era1 forecasting lit eth odology (con tin Ned) 

A prqjection of weathervariables, cooling degree days (CDD) and heating degree days 
(HDD), are made for the forecast period by exainiriing long-term historical weather. For the 
Spring 20 1 1 forecasts, a 10 year simple average of CDD and HDD from 200 1 -20 10 was 
used. 

Other factors influencing the forecasts are identified and quantified such as changes in 
wholesale power contracts and housing trends, which reflects the Energy Information 
Adininistration’s outlook for appliance saturations and efficiency trends. 

The price of electricity is also an important input to the energy and peak models. The 
projected price of electricity is developed by the company’s Financial Model group, and 
incorporates expected future costs of captial additions, fuel price increases, as well as 
enviroinental costs, such as tighter Carbon standards. 

Energy forecasts for all of the Company’s retail customers are developed at a customer 
class level, i.e., residential, commercial, textile, other industrial and street lighting along 
with forecasts for its wholesale customers. Econometric models incorporating the use of 
industry-standard linear regression techniques were developed utilizing a number of key 
di-ivers of energy usage as outlined above. The following provides information about the 
models. 

Residential Class: 
The Company’s residential class sales forecast is comprised of two separate and 
independent forecasts. The first is the number of residential rates billed which is driven by 
population projections of the counties in which the Company provides electric service. The 
second forecast is energy usage per rate billed which is di-iven primarily by weather, 
regional econoinic trends, electric price and appliance efficiencies. The total residential 
sales forecast is derived by multiplying the two forecasts together. 

C oinmercial Class: 
Commercial electricity usage changes with the level of regional economic activity and the 
impact of weather. 

Textile Class: 
The level of electricity consumption by Duke Energy Carolinas’ textile group is impacted 
by the level of textile nianufacturing output, exchange rates, electric prices and weather. 

Other Industrial Class: 
Electricity usage for Duke’s other industrial customers was forecasted by 14 groups 
according to the 3 digit NAICS classification and then aggregated to provide the overall 
other industrial sales forecast. Usage is driven primarily by regional manufacturing output 
at a 3 digit NAICS level, electric prices and weather. 

Other Retail Class: 
This class in comprised of public street lighting and traffic signals within the Company’s 
service area. The level of electricity usage is impacted not only by economic growth but 

(Load Forecast pg 5) 
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Geizeral forecasting nietlzodology (continued) 

Wholesale: 
Duke Energy Carolnas serves the follwing wholesale customers on a full or partial basis: 

Concord, Prosperity, Dallas, Lockhart, Forest City, Greenwood, Kings Mountain, 
Highlands, Due West, Western Carolina, Blue Ridge EMC, Piedmont EMC, New River, 
Rutherford EMC, Central, and NCEMC Fixed Load Shape. 

The larger wholesale entities, Blue Ridge, Rutherford, and Piedmont, are forecasted by 
econometric models. The smaller whoelsale customers, however, are projected by using an 
assumed growth rate, comparable to Duke Carolinas Retail growth. 

Peaks: 
Adjustments were made to the energy and peak projections for the Spring 201 1 Forecast to 
reflect additions from the expected growth in Plug-in Hybrid Electric Vehicles (PHEV) in 
the forecast beginning in 201 1. The expected ban on incandescent lighting mandated by the 
Energy Independence and Security Act of 2007 is reflected in the residential sales model by 
adjusting the appliance efficiency variable. 

Similarly, Duke Energy Carolinas’ forecasts of its annual summer and winter peak demand 
forecasts uses econometric linear regression models that relate historical annual 
summer/winter peak demands to key drivers including daily temperature variables (such as 
daily sum of heating degree hours from 7 to 8AM in the winter with a base of 60 degrees 
and the daily sum of cooling degree hours from 1 to 5PM in the summer with a base of 69 
degrees) and the monthly electricity usage of the entity to be forecasted. 

(Load Forecast Pg 6) 
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(Load Forecast Pg 7) 
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Regular Sales, which includes billed sales to Retail aiid FulVPartial Requieinents 
Wliolesale classes, are expected to grow at 1381 GWH per year or 1.5% over the 
forecast horizon. Retail sales include GWH sales billed to the Residential, 
Coimercial, Industrial, Street and Public Lighting, and Traffic Signal Service 
classes. Wliolesale sales are to resale customers that Duke provides either full or 
partial service. 

Adjustments were made to the energy and peak projections for the Spring 201 1 
Forecast to reflect additions from the expected growth in Plug-in Hybrid Electric 
Vehicles (PHEV) in the forecast beginning in 201 1. The expected ban on 
incandescent lighting mandated by the Energy Independence aiid Security Act of 
2007 is reflected in the residential sales model by ad,justiiig the appliance 
efficiency variable. 

Points of In tevest 

The Residential, class. continues to show positive growth, driven by steady gains 
in population within the Duke Energy Carolinas service area. The resulting annual 
growth in Residential billed sales is expected to average 1.4% over the forecast 
horizon on a temperature corrected basis.. 

The Commerc ial class is projected to be the fastest growing retail class, with 
billed sales growing at 1.8% per year over the next fifteen years. The three largest 
sectors in the Commercial Class are Offices, which includes banking, Retail and 
Education. 

TlieJndustr ial class rebounded strongly hi 2010 after struggling for several 
years. The long term structural decline that has occurred in the Textile industry is 
expected to moderate significantly in the forecast horizon, with an overall 
prqjected decline of 0.9%. In the Other Industrial sector, several industries such as 
Autos, Rubber & Plastics aiid Primary Metals, are prqjected to show strong growth. 
Overall, Other Industrial sales are expected to grow 1.1% over the forecast liorkon. 

The FuWartial Reauirements Wholesale class is expected to grow at 5.0% 
annually over the forecast horizon, primarily due to the forecasted supplemental 
sales to specified EMCs hi North Carolina and sales to CEPCI in South Carolina. 

(Load Forecast Pg 8) 
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Regular Billed Sales (Slim of Retail and Fiill/Pnrtial Wholesale classes) 

1990 1993 1996 1999 2002 2005 2008 2011 2014 2017 2020 2023 
Year 

-History +Fall2010 Forecast +Spring 2011 Forecast 

HISTORY AVERAGE ANNUAL G R O W  

Ye.u Actual Growth CWH ‘K 
GWH CWH 74 Per Year Per Year 

2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 

75,605 
76,769 
74,784 
77,374 
79,130 
78,347 
81,572 
81,066 
77,528 
84,088 

-1,692 
1,164 

-1,984 
2,590 
1,756 
-784 
3,225 
-505 

-3,538 
6,560 

-2 2 
1 5  

-2 6 
3 5  
2 3  
-I  0 History (2005 to 2010) 992 1 2  
4 1  History (1995 to 2010) 918 12 

4 4  Spring 2011 Forecast (2010 to 2026) 1381 1 5  
-0 6 

8 5  Fall 2010 Forecast (2010 to 2026) 1375 1 5  

SPRING 2011 FORECAST Fall 2010 FORECAST 
Fall 2010 

Yenr 

201 1 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
202 I 
2022 
2023 
2024 
2025 
2026 

GWH 

8 1,008 
82,273 
84,039 
85,930 
87,752 
89,570 
9 1,427 
93,364 
95,146 
96,546 
97,950 
99,479 
101,104 
102,775 
104,454 
106,189 

Growth SPRING2011 w ”  FALL2010 
GWH 

-3,081 
1,266 
1,766 
1,891 
1,821 
1,819 
1,857 
1,937 
1,782 
1,399 
1,405 
1,529 
1,625 
1,670 
1,679 
1,734 

% 

.3 7 
1 6  
2 1  
2 2  
2 1  
2 1  
2 1  
21  
1 9  
1 5  
I 5  
1 6  
1 6  
1 7  
1 6  
1 7  

GWH 

80,5 I9 
8 1,543 
82,577 
84,041 
85,715 
87,393 
89,235 
91,248 
93,415 
95,166 
96,687 
98,432 
100,294 
102,224 
104,107 
106.094 

GWH 

489 
730 

1,462 
1,890 
2,037 
2,178 
2,192 
2,115 
1,731 
1,380 
1,263 
1,047 
810 
55 I 
347 
94 

%, 

0 6  
0 9  
1 8  
2 2  
2 4  
2 5  
2 5  
2 3  
19 
1 4  
1 3  
I I  
0 8  
0 5  
0 3  
0 1  

Gronih 
Per Ye.u 

-3,570 
1,025 
1,034 
1,463 
1,674 
1,678 
1,843 
2,0 I3 
2,167 
1.75 1 
1,521 
1,745 
1,862 
1,930 
1,883 
1,987 

(Load Forecast Pg 9)  
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Residential Billed Sales 

32.000 

28,000 
r 

24,000 

20.000 

16,000 
1990 1993 1996 1999 2002 2005 2008 2011 2014 2017 2020 2023 

Y car 

-History +Fall 2010 Forecast +Spring 2011 Forecast 

HISTORY AVERAGE ANNUAL GROWTH 

Year Actual GroWh Gw n % 
GWH GWH % Per Year Per Year 

2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 

23,272 388 1 7  
24,466 1,194 5 I 
23,947 -519 -2 1 
25,150 1,203 S O  
26,108 958 3 8  
25,816 -292 -1 1 
27,459 1,643 6 4  
27,335 -124 -0 5 
27,273 -62 -02  
30,049 2,777 102 

History (2005 to 2010) 
History (1995 to 2010) 

788 2 9  
662 2 7  

Spring 2011 Forecast (2010 to 2026) 272 0 9  
Fall 2010 Forecast (2010 to 2026) 289 0 9  

SPRING 2011 FORECAST Fall 2010 FORECAST 
Fall 2010 

Growth SPRUNG 201 1 w. FALL 2010 Growth 
Yenr GWH GWH % GWH mn % Per Year 

201 1 
2012 
2013 
2014 
2015 
201G 
2017 
2018 
2019 
2020 
2021 
2022 
2023 
2024 
2025 
2026 

27,5 17 
27,749 
27,914 
28,350 
28,760 
29,154 
29,554 
29,995 
30,454 
30,926 
31,387 
3 1,946 
32,535 
33,154 
33,774 
34,408 

-2,532 
232 
165 
436 
410 
394 
400 
441 
459 
472 
461 
559 
589 
GI9 
620 
634 

-8 4 
0 8  
0 6  
16 
1 4  
1 4  
1 4  
1 5  
1 5  
15 
1 5  
I 8  
1 8  
1 9  
1 9  
1 9  

27,464 
27,656 
27,400 
27,663 
28,036 
28,367 
28,743 
29,201 
29,732 
30,315 
3 1,008 
31,698 
32,434 
33,204 
33,896 
34,668 

53 
93 
514 
687 
724 
787 
81 1 
794 
722 
612 
379 
248 
101 
-50 
-122 
-260 

0 2  
0 3  
1 9  
2 5  
2 6  
2 8  
2 8  
2 7  
2 4  
2 0  
1 2  
0 8  
0 3  

-0 1 
-0 4 
-0 7 

-2,585 
192 
-255 
262 
373 
33 1 
3 76 
458 
53 1 
582 
693 
69 1 
736 
770 
692 
172 

(Load Forecast Pg 10) 
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Contntercial Billed Sales 

... z 
33,000 

29,000 

25,000 

21.000 

17,000 

13,000 
1990 1993 1996 1999 2002 2005 2008 2011 2014 2017 2020 2023 

Year 

-History +Fa112010 Forecast +Spring 2011 Forecast 

HISTORY AVERAGE ANNUAL GROWTH 

Year Actual Gronth CWH % 
Gwn GWH % Per Yenr Per Yenr 

2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 

23,666 
24,242 
24,355 
25,204 
25,679 
26,030 
27,433 
27,288 
26,977 
27,968 

821 
576 
I13 
849 
475 
352 

1,402 
-145 
-311 
99 1 

3 6  
2 4  
0 5  
3 5  
1 9  
1 4  History (2005 to 2010) 458 1 7  
5 4  History (1995 to 2010) 634 2 8  
-0 5 
-1 1 Spring 201 1 Forecast (2010 to 2026) 569 1 8  
3 7  Fall 2010 Forecast (2010 to 2026) 595 1 8  

SPRING 2011 FORECAST Fall 2010 FORECAST 

GrontIttr 
Year CAVH GWH "h 

201 1 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
2021 
2022 
2023 
2024 
2025 
2026 

27,148 -820 -29 
27,759 611 2 3  
28,399 640 2 3  
29,031 63 1 2 2  
29,658 627 2 2  
30,281 623 2 1  
30,907 626 2 1 
31,537 630 2 0  
32,173 636 2 0  
32,815 642 2 0  
33,468 653 2 0  
34,129 662 2 0  
34,847 718 2 1 
35,577 729 2 1 
36,319 742 2 1 
37,074 756 21  

SPRING2011 \s.FALLLOlO 
GWA GWA % 

27,076 
27,688 
28,146 
28,588 
29,229 
29,903 
30,571 
31,301 
32,020 
32,760 
33,295 
34,040 
34,862 
35,710 
36,598 
37,494 

72 
72 
253 
443 
429 
378 
336 
236 
153 
54 
173 
89 
-15 
-133 
-279 
-420 

0 3  
0 3  
0 9  
1 5  
1 5  
1 3  
1 1  
0 8  
0 5  
0 2  
0 5  
0 3  
0 0  

-0 4 
-0 8 
-1 1 

Fall 2010 
Groi3tii 

Per Year 

-892 
612 
458 
442 
641 
674 
668 
730 
719 
74 1 
535 
745 
822 
847 
888 
896 

(Load Forecast Pg 11) 
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Total litdustrial Billed Sales (includes Textile and Other Indiistrial) 

32,000 

28,000 

: 24*000 

20,000 

16,000 
1990 1993 1996 1999 2002 2005 2008 2011 2014 2017 2020 2023 

Yew 

-History +Fall2010 Forecast +Spring 2011 Forecast 

HISTORY AVERAGE ANNUAL GROWTH 

Year Actual Grontli GWH % 
GWH GWH % Per Year Per Year 

2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 

26,902 
26,259 
24,764 
25,209 
25,495 
24,535 
23,948 
22,634 
19,204 
20,618 

-2,869 
-643 

-1,496 
445 
286 
-960 
-587 

-1,314 
-3,430 
1,414 

-9 6 
-2 4 
-5 7 
1 8  
1 1  

-3 8 History (2005 to 2010) -915 -42 
-2 4 History (1995 to 2010) -618 -2 4 
-5 5 
-15 2 Sprrng 201 1 Forecast (2010 to 2026) 158 0 7  
7 4  Fall 2010 Forecast (2010 to 2026) 96 0 5  

SPRING 2011 FORECAST Fall 2010 FORECAST 
Fall 2010 

Groath SPRING2011 1s.FALL2010 Groath 
Year GWH 

201 1 21,026 
2012 21,314 
2013 21,600 
2014 21,770 
2015 21,871 
2016 21,963 
2017 22,059 
2018 22, I59 
2019 22,263 
2020 22,315 
2021 22,493 
2022 22,618 
2023 22,748 
2024 22,876 
2025 23,001 
2026 23.147 

w n  

408 
348 
225 
171 
100 
93 
96 
100 
104 
112 
1 I9 
125 
130 
128 
125 
146 

% 

2 0  
1 7  
I 1  
0 8  
0 5  
0 4  
0 4  
0 5  
0 5  
0 5  
0 5  
0 6  
0 6  
0 6  
0 5  
0 6  

GWn 

20,515 
20,664 
20,812 
20,951 
20,944 
20,982 
21,082 
21,178 
21,294 
2 1,401 
21,525 
21,653 
21,117 
21,901 
22,025 
22.161 

GWH 

51 1 
71 1 
787 
819 
927 
981 
911 
981 
969 
970 
969 
966 
972 
915 
916 
987 

Yo 

2 5  
3 4  
3 8  
3 9  
4 4  
4 7  
4 6  
4 6  
4 6  
4 5  
4 5  
4 5  
4 5  
4 5  
4 4  
4 5  

Per Year 

-103 
I49 
149 
139 
-7 
38 
100 
96 
116 
I 1 1  
120 
128 
124 
124 
124 
136 

(Load Forecast Pg 12) 
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Textile Rilled Sales 

1,000 
1990 1993 1996 1999 2002 2005 2008 2011 2014 2017 2020 2023 

Y car 

-History +FaU2010 Forecast +Spring 2011 Forecast 

€€ISTORY AVERAGE ANNUAL GROWTH 

Year Actual GrowUi Gwn Ye 
GWn GWH % Per Year Per Yew 

2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 

8,825 -1,989 -184 
8,443 -382 -43  
7,562 -881 -104 
7,147 -415 -55 
6,561 -586 -82 
5,791 -770 -11 7 

4,524 -700 -13 4 

4.003 387 107 

5,224 -567 -9 8 

3,616 -908 -20 1 

History (2005 to 2010) -512 -9 4 
History (1995 to 2010) -543 -7 1 

Spring 201 1 Forecast (2010 to 2026) -35 -0 9 
Fall 2010 Forecast (2010 to 2026) 6 4  -1 8 

SPRING 2011 FORECAST Fall 2010 FORECAST 
Fall 2010 

Growth SPRING 201 1 \s. FALL 2010 Growth 
Year GWH GWA % w n  Gwn Yo Per Ye,u 

201 1 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
202 1 
2022 
2023 
2024 
2025 
2026 

4,134 
4,159 
4,125 
4,068 
4,Ol I 
3,953 
3,900 
3,845 
3,790 
3,739 
3,689 
3,638 
3,588 
3,539 
3,491 
3,445 

131 3 3  
25 0 6  
-33 as 
-57 -1 4 
-57 -1 4 
-57 -1  4 
-54 -1 4 
-54 -1 4 
-55 -1  4 
-51 -1 3 
-51 -1  4 
-51 -1  4 
-50 -I 4 
-49 -14 
-48 -14 
-45 -13 

3,872 
3,788 
3,723 
3,656 
3,560 
3,499 
3,445 
3,390 
3,339 
3,286 
3,235 
3,184 
3,131 
3,078 
3,028 
2,979 

26 1 
371 
403 
412 
45 1 
454 
455 
455 
45 I 
453 
453 
454 
457 
460 
463 
466 

6 8  
9 8  

I O  8 
I I  3 
I2 7 
13 0 
13 2 
I3 4 
13 5 
13 8 
I4 0 
14 2 
14 6 
I5 0 
I5 3 
15 7 

-130 
-84 
-66 
-66 
-96 
-60 
-55 
-55 
-51 
-53 
-51 
-51 
-53 
-52 
-50 
-49 

(Load Forecast Pg 13) 
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Other Industrial Billed Sales 

-111111 I _- ~"~ 

20,000 

$ 
16,000 

12,000 
1990 1993 1996 1999 ZOO2 2005 2008 2011 2014 LO17 2020 2023 

Y cdr 

-History +-Fall 2010 Forecast *Spring 2011 Forecast 

HISTORY AVERAGE ANNUAL GROWTH 

Year Actual Groirili GWH % 
GWH GWH %> Per Ye'w Per Yew 

2001 
2002 
2003 
2001 
2005 
2006 
2007 
2008 
2009 
2010 

18,077 
17,816 
17,202 
18,063 
18,934 
18,744 
18,724 
18,110 
15,588 
16,616 

-880 
-261 
-614 
861 
872 
-191 
-20 
-614 

-2,522 
1,028 

-46 
- 1  4 
-3 4 
5 0  
4 8  
-1 0 History (2005 to 2010) -464 -2 6 
-0 I History (1995 to 2010) -75 -0 4 
-3 3 

6 6  FaU2OlOForecast (2010 to 2026) 160 0 9  
-13 9 Spring 201 I Forecast (2010 to 2026) 193 t i  

SPRING 2011 FORECAST Fall 2010 FORECAST 

Growth 
Year GWH GWH "A> 

201 1 
2012 
2013 
2014 
2015 
2016 
2017 
201 8 
2019 
2020 
202 1 
2022 
2023 
2024 
2025 
2026 

16,893 
17,216 
17,474 
17,702 
17,860 
18,010 
18,159 
18,314 
18,473 
18,635 
18,805 
18,981 
19,160 
19,337 
19,510 
19,702 

277 
323 
259 
228 
158 
150 
150 
154 
I59 
162 
I69 
176 
180 
I77 
173 
1 92 

1 7  
1 9  
1 5  
1 3  
0 9  
0 8  
0 8  
0 8  
0 9  
0 9  
0 9  
0 9  
0 9  
0 9  
0 9  
1 0  

SPRWG2Oll iS.FALL2010 
GWH GWH %b 

16,643 
16,876 
17,090 
17,295 
17,384 
17,483 
17,637 
17,788 
17,955 
18,118 
18,289 
18,469 
18,646 
18,822 
18,997 
19.182 

250 
340 
385 
407 
476 
527 
522 
526 
518 
517 
515 
512 
515 
515 
514 
520 

1.5 
2 0  
2 3  
2 4  
2 7  
3 0  
3 0  
3 0  
2 9  
2 9  
2 8  
2 8  
2 8  
27 
2 7  
2 7  

Fall 2010 
Growth 

Per Year 

27 
233 
214 
205 
89 
99 
154 
151 
167 
163 
171 
I79 
177 
I77 
174 
185 

(L,oad Forecast Pg 14) 

123 



Full /Partial Requirements Wholesale Billed Sales ’ 

9,000 

1,000 
1990 1993 1996 1999 ZOO2 2005 ZOOS 2011 2014 2017 2020 2023 

YCU 

-History +Fall 2010 Forecast *Spring 2011 Forecast 

HISTORY AVERAGE ANNUAL GROWTH 

Year Actual GroMh GWH % 
GWH GWH ‘!4 Per Year Per Year 

2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 

1,484 
1,530 
1,448 
1,542 
1,580 
1,694 
2,454 
3,525 
3,788 
5,166 

-I6 
47 
-82 
93 
38 
1 I4 
764 

1,072 
262 

1,379 

-1  1 
3 1  
-5 4 
6 4  
2 5  
7 2  History (2005 to 2010) 717 26 7 

448  History (1995 to 2010) 238 8 1  
43 7 
7 4  Spring 201 1 Forecast (2010 to 2026) 317 5 0  

36 4 Fall 2010 Forecast (2010 to 2026) 390 5 1  

SPRING 2011 FORECAST Fall 2010 FORECAST 

Growth SPRING 201 1 1s. FALL 20 10 
Year GWH GWH % GWH GWH %, 

201 1 
2012 
2013 
2014 
2015 
2016 
2017 
201 8 
2019 
2020 
202 1 
2022 
2023 
2024 
2025 
2026 

5,027 
5,098 
5,829 
6,478 
7,157 
7,862 
8,592 
9,353 
9,932 
10,101 
10,268 
10,446 
10,628 
10,816 
11,002 
11,195 

-139 
71 
73 1 
648 
679 
705 
730 
761 
579 
169 
168 
177 
182 
188 
186 
1 92 

-2 7 
1 4  
I4 3 
11 1 
10 5 
9 8  
9 3  
8 9  
6 2  
1 7  
1 7  
1 7  
1 7  
1 8  
1 7  
1 7  

I Schedule IOA Resale Sales does not include SEPA allocation 

5,172 
5,239 
5,917 
6,532 
7,194 
7,823 
8,518 
9,241 
10,037 
10,349 
10,517 
10,693 
10,868 
11,051 
11,224 
I 1,402 

-145 
-141 
-88 
-55 
-37 
38 
74 
I12 

-106 
-248 
-249 
-247 
-240 
-235 
-222 
-208 

-2 8 
-2 7 
- 1  5 
-0 8 
-0 5 
0 5  
0 9  
1 2  

-1 1 
-2 4 
-2 4 
-2 3 
-2 2 
-2 1 
-2 0 
- 1  8 

Fall 2010 
Growth 

Per Year 

6 
67 
678 
615 
662 
629 
694 
724 
796 
311 
168 
I76 
175 
183 
173 
178 

(Load Forecast Pg 1.5) 
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(Load Forecast Pg 16) 

12.5 



Total Rates Billed 
(Sum of Major Retail Classes: Residential, Commercial and Industrial) 

1 3,200,000 _,._.,_____. ............................ ̂ _ _ _ ~  ~ ............................. I 

3,000,000 .. 
2,8oo,aoo -. 

m 2,600,000 * *  

'Z 2,400,000 - -  
3 

- - 
$ 2,200,000 -. 

2,000,000 - -  
1,800,000 -. 
1,600,000 4 ! : 

1990 1993 1996 1999 2002 LO05 2008 2011 2014 2017 2020 2023 
Year 

-History +Fall 2010 Forecast *Spring 2011 Forecast 

HISTORY AVERAGE ANNUAL GROWTH 

Year Actual Gro\\th Rates Billed YO 
Rates Billed Rates Billed % Per Year Per Year 

2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 

2,117,432 
2,148,117 
2,186,825 
2,221,590 
2,261,639 
2,304,050 
2,354,078 
2,393,426 
2,399,359 
2,413,085 

58,280 
30,685 
38,708 
34,766 
40,049 
42,4 1 1 
50,028 
39,348 
5,933 
13,727 

28 
14 
18 
16 
18 
19 History (2005 to 2010) 30,289 13 
22 History (1995 to 2010) 39,573 19 

0 2 Spnng 201 1 Forecast (2010 to 2026) 35,490 13 
17 

0 6 FalI2OlOForecast (2010 to 2026) 34,098 13 

SPRING 2011 FORECAST Fall 2010 FORECAST 
Fall 2010 

Year Rates Billed Rates Billcd YO Rates Billed Rates Billed % Per Year 
Growth SPRING2011 w. FfiL2010 Growth 

201 1 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
2021 
2022 
2023 
2024 
2025 
2026 

2,432,796 
2,461,853 
2,500,751 
2,539,624 
2,577,453 
2,614,490 
2,651,397 
2,688,220 
2,724,824 
2,76 l,4 IO 
2,798,003 
2,834,602 
2,871,206 
2,907,812 
2,944,418 
2,980,922 

19,711 
29,057 
38,899 
38,872 
37,829 
37,037 
36,907 
36,823 
36,604 
36,586 
36,593 
36,599 
36,604 
36,606 
36,606 
36,501 

08 
12 
16 
16 
15 
14 
14 
14 
14 
13 
13 
13 
13 
13 
13 
12 

2,419,493 
2,441,122 
2,467,355 
2,498,353 
2,532,562 
2,567,517 
2,605,027 
2,642,592 
2,680,067 
2,718,487 
2,757,932 
2,797,858 
2,837,010 
2,876,261 
2,917,108 
2,958,661 

13,303 
20,731 
33,396 
41,271 
44,891 
46,973 
46,370 
45,629 
44,757 
42,923 
40,070 
36,743 
34,196 
31,551 
27,310 
22,261 

05 
08 
14 
17 
I8 
18 
18 
17 
17 
16 
15 
13 
12 
1 1  
09 
08 

6,408 
21,629 
26,233 
30,997 
34,210 
34,955 
37,510 
37,565 
37,475 
38,420 
39,445 
39,926 
39,151 
39,251 
40,847 
41,553 

(Load Forecast Pg 17) 
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Residerztial Rates Billed 

7 2 700 000 r ~ , . ~ " . . ~  ....................................... " "~ ......... " ........................... * - _ . _ " ~  .....-. , ,  
2,500,000 

2.300.000 

2 2,100,000 
m 
8 1,900,000 
0 ' 1,700,000 

1,500,000 

, ,Jyy,yy" . . . . . * . . . . * . 
1990 1993 1996 1999 2002 2005 2008 2011 2014 LO17 2020 2023 

Yenr 

-History +Fall 2010 Forecast +Spring 2011 Forecast 

HISTORY AVERAGE ANNUAL GROWTH 

Year Actual Growth Rates Billed % 
Rates Billed Rates Billed % Per Year Per Year 

2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 

1,813,867 
1,839,689 
1,872,484 
1,901,335 
1,935,320 
1,971,673 
2,016,104 
2,052,252 
2,059,394 
2,071,877 

49,684 2 8  
25,822 1 4  
32,795 1 8  
28,851 1 5  
33,985 1 8  
36,353 1 9  History (2005 to 2010) 27.31 1 1 4  
44,43 1 2 3  History(1995to2010) 33,990 1 9  
36,149 1 8  
7,142 0 3  Spring 201 1 Forecast (2010 to 2026) 29,890 1 3  
12,484 0 6  Fall2010Forecast (2010 to 2026) 28.31 1 1 2  

SPRING 2011 FORECAST Fall 2010 FORECAST 

Year 

201 1 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
202 I 
2022 
2023 
2024 
2025 
2026 

Rates Billed 

2,087,805 
2,111,339 
2,144,532 
2,177,288 
2,209,201 
2,240,467 
2,271,658 
2,302,781 
2,333,700 
2,364,617 
2,395,539 
2,426,465 
2,457,395 
2,488,332 
2,519,270 
2,550,l IO 

Growth 
Rates Billed 

15,928 
23,534 
33,193 
32,756 
31,915 
31,263 
31,192 
31,122 
30,919 
30,918 
30,922 
30,925 
30,931 
30,937 
30,939 
30.840 

% 

0.8 
1.1 
1.6 
1 5  
1 5  
1.4 
1 4  
1 4  
1.3 
1.3 
1.3 
I 3 
1 3  
1.3 
1.2 
l"2 

Rates Billed 

2,074,790 
2,090,384 
2,110,803 
2,136,238 
2,164,770 
2,193,961 
2,225,590 
2,257,247 
2,288,808 
2,321,292 
2,354,751 
2,388,605 
2,421,649 
2,454,772 
2,489,476 
2,524,854 

SPRINGZOII .ts.FALLZOIO 
Rates Billed Y O  

13,016 0 6  
20,955 1 0  
33,729 1 6  
41,051 1 9  
44,433 2 1  
46,505 2 1  
46,068 2 1  
45,533 2 0  
44,892 2 0  
43,325 1 9  
40,788 1 7  
37,860 1 6  
35,747 1 5  
33,559 1 4  
29,794 1 2  
25,256 I O  

0.8% 
I .O% 
1.2% 
1.3% 
1.3% 
1.4% 
1.4% 
1.4% 
1 4% 
1 4% 
1.4% 
1.4% 
1.4% 
14% 
1.4% 

Fall 2010 
Growth 

Per Year 

2,913 
15,594 
20,419 
25,434 
28,533 
29,191 
31,628 
31,658 
31,560 
32,484 
33,459 
33,854 
33,014 
33,124 
34,704 
35,378 

(Load Forecast Pg 18) 
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Commercial Rates Billed 

420,000 

370,000 

320,000 

270,000 

220,000 
1990 1993 1996 1999 2002 2005 2008 2011 2014 2017 2020 LO23 

Year 

-History +Fall 2010 Forecast +Spring 2011 Forecast 

HlSTORY AVERAGE ANNUAL GROWH 

Year Actual Gromth Rates Billed Y" 
Rates Billed Rates Billed "A, Per Year Per Year 

2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 

295,300 
300,440 
306,540 
312,665 
318,827 
324,977 
330,666 
333,873 
332,593 
3 3 3,9 6 0 

8,805 
5,140 
6,101 
6,125 
6,162 
6,150 
5,689 
3,208 
-1,280 
1,367 

3 1  

2 0  
2 0  
2 0  
1 9  History (2005 to 2010) 3,027 0 9  

1 0  

0 4  Fall 2010 Forecast (2010 to 2026) 5,831 1 6  

1 8  History (1995 to 2010) 5,681 2 0  

-0 4 Spnng 201 1 Forecast (2010 to 2026) 5,622 1 5  

SPRING 201 1 FORECAST Fall 2010 FORECAST 

Growth SPRMG 201 1 15. FALL 201 0 
Year Rates Billed Rates Billed "AB Rates Billed Rates Billed "A, 

201 1 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
2021 
2022 
2023 
2024 
2025 
2026 

337,918 
343,384 
349,077 
355,189 
361,123 
366,919 
372,660 
378,382 
384,087 
389,777 
395,466 
401,157 
406,848 
412,539 
418,232 
423,917 

3,958 
5,466 
5,693 
6,112 
5,934 
5,795 
5,741 
5,722 
5,705 
5,690 
5,690 
5,690 
5,691 
5,692 
5,693 
5,685 

1 2  
1 6  
1 7  
1 8  
1 7  
1 6  
1 6  
1 5  
1 5  
1 5  
1 5  
1 4  
1 4  
1 4  
1 4  
1 4  

337,920 
343,977 
349,819 
355,484 
361,197 
366,998 
372,916 
378,856 
384,800 
390,755 
396,748 
402,814 
408,904 
415,002 
421,113 
427,255 

-2 
-593 
-742 
-295 
-73 
-80 
-256 
-474 
-713 
-979 

-1,281 
-1,657 
-2,057 
-2,463 
-2,881 
-3,338 

0 0  
-0 2 
-0 2 
-0 1 
0 0  
0 0  
-0 1 
-0 I 
-0 2 
-0 3 
-0 3 
-0 4 
-0 5 
-0 6 
-0 7 
-0 8 

Fall 2010 
Growth 

Per Year 

3,960 
6,057 
5,842 
5,666 
5,713 
5,801 
5,917 
5,941 
5,944 
5,955 
5,992 
6,066 
6,090 
6,098 
6,111 
6,142 

(Load Forecast Pg 19) 
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Total Industrial Rates Billed (Includes Textile and Otlwr Industrial) 

8,600 -. 
8,200 -. 

:: 7,800 -. 
m 
2 7,400 -. 
2 

7,000 -. 
6,600 -. 

- - ... 

6,200 4 
1990 1993 1996 1999 2002 2005 2008 2011 LO14 2017 2020 2023 

Year 

-History +Fall 2010 Forecast +Spring 2011 Forecast 

HISTORY AVERAGE ANNUAL GROWTH 

Year Actual Gro\\tUtlt Rates Billed Y O  

h t e s  Billed Rates Billed % Per Year Per Year 

2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 

8,265 
7,989 
7,801 
7,591 
7,492 
7,401 
7,309 
7,301 
7,372 
7,248 

-210 
-276 
-1 88 
-210 
"99 
-9 I 
-92 
-8 
71 

-124 

-2.5 
-3.3 
-2 3 
-2.1 
-1.3 
-1.2 History (2005 to 2010) 4 9  -0 7 
-1.2 History (1995 to 2010) -98 -1.2 

1.0 Spring 2011 Forccast (2010 to 2026) -22 -0.3 
-0.1 

-1.7 Fall2010 Forccast (2010 to 2026) 4 -0.6 

SPRING 2011 FORECAST Fall 2010 FORECAST 

Growth SPRING2011 \S.FrnL2010 
Year Rates Billed Rates Billed % Rates Billed Rates Billed Yo 

201 1 
2012 
2013 
2014 
2015 
2016 
201 7 
2018 
2019 
2020 
2021 
2022 
2023 
2024 
2025 
2026 

7,073 
7,130 
7,143 
7,146 
7,126 
7,104 
7,079 
7,057 
7,037 
7,016 
6,997 
6,981 
6,963 
6,941 
6,9 15 
6,894 

-175 -2 4 
57 0 8  
13 0 2  
3 0 0  

-20 -0 3 
-22 -03 
-26 -0 4 
-2 1 -0 3 
-20 -0 3 
-2 I -0 3 
-19 -0 3 
-17 -0 2 
-18 -0 3 
-22 -0 3 
-26 -04 
-22 -0 3 

6,783 
6,761 
6,733 
6,631 
6,595 
6,557 
6,522 
6,488 
6,459 
6,440 
6,434 
6,440 
6,457 
6,486 
6,5 19 
6,551 

289 
368 
409 
515 
53 1 
547 
557 
5 69 
578 
576 
564 
541 
506 
455 
397 
343 

4 3  
5 4  
6 1  
7 8  
8 0  
8 3  
8 5  
8 8  
8 9  
8 9  
8.8 
8 4  
7 8  
7 0  
6 1  
5 2  

Fall 2010 
Growth 

Per Year 

-465 
-22 
-28 
-102 
-36 
-38 
-36 
-34 
-29 
-19 
-6 
6 
17 
29 
33 
32 

(Load Forecast Pg 20) 
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Textile Rates Billed 

1,300 .. 
1,100 .- 

P .... 
'5 900 .. .... 
M 
2 700 .. 

500 .. 

300 .I 
1990 1993 1996 1999 2002 2005 2008 2011 2014 2017 2020 2023 

Yea1 

-History +Fall 2010 Forecast *Spring 2011 Forecast 

HISTORY AVERAGE ANNUAL GROWTH 

Year Actual Growth Rates Billed % 
Rates Billed Rates Billed % Per Year Per Year 

2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 

1,052 
949 
914 
857 
802 
757 
728 
675 
649 
622 

-129 
-103 
-3 5 
-5 7 
-56 
-45 
-2 9 
-53 
-26 
-27 

-10 9 
-9 8 
-3 6 
-6 2 
-6 5 
-5 6 Hlstov (2005 IO 2010) -3 6 -49 
-3 8 Hisloly (1995 to 2010) -52 -5 3 

-3 9 Spring 201 1 Forccast (201010 2026) -3 -05 
-4 2 Fall 2010 Forccast (2010 to 2026) -14 -2 9 

-7 3 

SPRING 2011 FORECAST Fall 2010 FORECAST 

Gro\\th SPREVGZOII \s.FALLZOIO 
Year Rates Billed Rates Billed % Rates Billed Rates Billed % 

201 1 
2012 
2013 
2014 
2015 
201 6 
2017 
2018 
2019 
2020 
2021 
2022 
2023 
2024 
2025 
2026 

623 
62 1 
618 
616 
613 
609 
606 
602 
599 
595 
592 
588 
585 
581 
576 
573 

1 
-2 
-2 
-2 
-3 
-4 
-3 
-3 
-4 
-3 
-3 
-4 
-4 
-4 
-5 
-3 

0 1  536 
-03 522 
-04 503 
-04 485 
-05  469 
-0 6 455 
-06  443 
-06 432 
-06 424 

-06 412 
-06 407 
-0 7 402 
-07 398 
-0 8 395 
-06 391 

-06 417 

86 
99 
115 
131 
144 
154 
163 
170 
175 
178 
180 
182 
183 
1 82 
181 
182 

16 1 
19 0 
22 8 
27 1 
30 7 
33 8 
36 8 
39 3 
41 4 
42 7 
43 8 
447 
45 5 
45 8 
45 9 
46 5 

Fall 2010 
Growth 

Per Year 

-86 
-15 
-18 
-19 
-16 
-14 
-12 
-1 1 
-9 
-7 
-5 
-5 
-5 
-3 
-3 
-4 

(Load Forecast Pg 21) 
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Industrial Rates Billed 

6,200 

6,000 

1990 1993 1996 1999 2002 2005 2008 2011 2014 2017 2020 2023 

Year 

-History +Fall2010Forecast +Spring201 1 Forecast 

HISTORY AVERAGE ANNlJAL GROWTH 

Year Actual GroWh Rates Billed % 
Rates Billed Rates Billed % Per Year Per Year 

2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 

7,213 
7,040 
6,887 
6,733 
6,690 
6,644 
6,581 
6,626 
6,723 
6,626 

-8 I 
-173 
-153 
-154 
4 3  
4 7  
-63 
45 
97 
-97 

-1 1 
-2 4 
-2 2 
-2 2 
-0 6 
-0 7 History (2005 to 2010) -13 -0 2 
-09 History(1995to2010) 4 6  -07 

1 5 Spring 201 I Forecast (2010 to 2026) -19 -0 3 
-1 4 Fall 2010 Forecast (2010 to 2026) -29 -0 5 

0 7  

SPRING 2011 FORECAST Fall 2010 FORECAST 

Growth SPRING2011 w.FALL2010 
Year Rates Billed Rates Billed % Rates Billed Rates Billed Yo 

201 1 
2012 
2013 
2014 
2015 
201 6 
2017 
2018 
2019 
2020 
202 1 
2022 
2023 
2024 
2025 
2026 

6,450 
6,509 
6,524 
6,530 
6,513 
6,495 
6,473 
6,455 
6,438 
6,420 
6,405 
6,392 
6,378 
6,360 
6,339 
6,321 

-1 76 
59 
15 
6 

-17 
-18 
-22 
-18 
-17 
-18 
-15 
-13 
-14 
-18 
-2 I 
-18 

-2 7 6,247 
0 9  6,240 
0 2  6,230 
01 6,146 
-03 6,126 
-0 3 6,102 
-0 3 6,079 
-03 6,056 
-0 3 6,036 
-0 3 6,023 
-02 6,022 
-02 6,033 
-0 2 6,055 

- 0 3  6,124 
-0 3 6,160 

-03 6,088 

203 
269 
294 
384 
387 
393 
394 
399 
403 
398 
383 
359 
323 
273 
216 
I61 

3 2  
4 3  
4 7  
62 
63  
6 4  
6 5  
6 6  
6 7  
6 6  
6.4 
5 9  
53  
45 
3 5  
2 6  

Fall 2010 
GroFbth 

Per Year 

-379 
-8 
-10 
-84 
-20 
-24 
-23 
-23 
-20 
-13 
-1  
11 
22 
32 
36 
36 

(L.oad Forecast Pg 22) 
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(Load Forecast Pg 23) 
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The Suimner peak forecast represents the maxiinurn coincidental demand dui-hig the 
summer season 011 the Duke Energy Carolinas system. It includes all Retail classes as 
well as wholesale customers to whom Duke provides full or partial service. It 
represents the Integrated Resource Plan load that Duke is obligated to serve. It is 
expressed in MW at the point of generation and includes losses. 

Adjustments were made to the peak forecast associated with price increases due to a 
Carbon Tax starting in 2015 and peak additions from the expected growth in Plug-in 
Hybrid Electric Vehicles (PHEV) in the forecast beginning in 201 1. Adjustments were 
also made to reflect the impacts of utility sponsored energy efficiency programs. 

Growth Forecasts 

The new forecast projects an incremental growth of 345 M W  or 1.7% per year for 
201 1-2026. The previous forecast growth was 334 MW or 1.7% per year for 2011- 
2026. 

b 
Fuy 

(Load Forecast Pg 24) 

133 



System Sunznzer MW (IRP Load) 

24,000 t 

14.000 

12,000 
1995 1998 2001 2004 2007 2010 2013 2016 2019 2022 

Year 

-TC History +Fall 2010 Forecast *Spring 2011 Forecast 

HISTORY AVERAGE ANNUAL GROWTH 
Weather 

Year Normalized Groivth 
Mw Mw %. 

Mw ‘% 
Per Year Per Year 

2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 

16,748 
16,919 
16,915 
17,285 
17,497 
17,439 
17,698 
17,670 
17,100 
17,088 

-79 
171 
4 

370 
212 
-58 
259 
-28 
-570 
-12 

-0 5 
1 0  
0 0  
2 2  
1 2  

1 5  History (1995 to 2010) 140 0 9  
-0 2 
-3 2 Spnng 2011 Forecast (2010 to 2026) 353 1 8  
-0 1 Fail 2010 Forecast (2010 to 2026) 333 1 7  

-0 3 History (2005 to 2010) -82 -0 5 

SPRING 2011 FORECAST Fall 2010 FORECAST 

201 1 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
2021 
2022 
2023 
2024 
2025 
2026 

17,557 
17,812 
18,245 
18,680 
19.032 
19,476 
19,877 
20,265 
20,644 
20,901 
21,214 
21,530 
21,836 
22,135 
22,465 
22,733 

469 2 7  
255 1 5  
433 2 4  
435 2 4  
352 1 9  
444 2 3  
40 1 2 1  
388 2 0  
379 1 9  
257 1 2  
313 1 5  
316 1 5  
306 1 4  
299 1 4  
330 1 5  
268 1 2  

SPRING 201 1 w. FALL 201 0 
Mw Mw %, 

17,418 
17,659 
17,893 
18,216 
18,582 
18,983 
19,372 
19,790 
20,172 
20,498 
20,788 
21,101 
21,425 
21,759 
22,085 
22,423 

139 
153 
352 
464 
450 
493 
505 
475 
472 
403 
426 
429 
41 1 
376 
380 
310 

0 8  
0 9  
2 0  
2 5  
2 4  
2 6  
2 6  
2 4  
2 3  
2 0  
2 0  
2 0  
1 9  
1 7  
1 7  
1 4  

Fall 2010 
Growth 

Per Year 

330 
241 
234 
323 
366 
401 
389 
418 
382 
326 
290 
313 
324 
334 
326 
338 

(Load Forecast Pg 25) 
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The Summer peakforecast representsthe maximum coincidental demand duringthe 
summerseason on the Duke Energy Carolinas system. It includes all Retail classes as well 
as wholesale customers to  whom Duke providesfull or partial service I It represents the 
Integrated Resource Plan load that Duke is obligatedto serve. It is expressed in MW at  the 
point of generation and includes losses. 

Adjustments weremade to  the peak forecast associated with price increases due to  a 
Carbon Tax starting in 2015 and peak additions from the expected growth in Plug-in Hybrid 
Electric Vehicles (PtiEV) in the forecast beginning in 2011. Adjustments were also made to  
reflectthe impacts of utility sponsored energy efficiency programs. 

(D 
A 

Groivtlz Forecasts 

The new Forecast prqjects an incremental growth of 323 MW or 1.7% per year from 
201 1-2026. The previous forecast growth was 308 MW or 1.6% per year from 
201 1-2026. 

(Load Forecast Pg 26) 
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System Wiizter MW 

20,000 
3 
'18.000 

16,000 

14.000 

12,000 . 
2000 2003 2006 LO09 2012 LO15 2018 LO21 2024 

V--. 

-TC History +Fall 2010 Forecast *Spring 2011 Forecast 

HISTORY AVERAGE ANNUAL GROWTH 
Weather 

Year Normalized G r O i ! t h  Mw % 
M w  M w  % Per Year Per Year 

2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 

15,071 
14,565 
14,626 
14,770 
16,054 
15,193 
15,936 
16.065 
16,723 
16,893 

486 
-506 
61 
144 

1,285 
-861 
742 
130 
651 
170 

3 3  
-3 4 
0 4  
10 
8 7  

4 9  History (2000 to 2010) 231 1 5  
0 8  
4 1  Spnng 2011 Forecast (2010 to 2026) 316 1 7  
10  Fall2010Forccast (2010 to 2026) 296 1 6  

-5 4 History (2005 to 2010) 168 1 0  

SPRING 2011 FORECAST Fall 2010 FORECAST 
Fall 2010 

Groirth S PIUNG 201 1 w . FALL 20 10 Gro\%th 
Year Mw M w  % Mw Mw % Per Year 

201 I 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
202 1 
2022 
2023 
2024 
2025 
2026 

17,115 
17,359 
17,773 
18,177 
18,543 
18,891 
19,305 
19,694 
20,042 
20,304 
20,492 
20,835 
21,124 
21,412 
21,697 
21,956 

222 
243 
414 
404 
366 
348 
414 
388 
348 
262 
188 
343 
288 
288 
285 
259 

1 3  
1 4  
2 4  
2 3  
2 0  
1 9  
2 2  
2 0  
1 8  
1 3  
0 9  
1.7 
1 4  
1 4  
1 3  
1 2  

17,004 
17,204 
17,455 
17,761 
18,111 
18,485 
18,848 
19,234 
19,582 
19,873 
20.150 
20,434 
20,729 
21,028 
21,326 
21,631 

111 
155 
318 
410 
432 
406 
457 
460 
460 
43 1 
342 
40 1 
395 
384 
371 
325 

0 7  
0 9  
1 8  
2 3  
2 4  
2 2  
2 4  
2 4  
2 4  
2 2  
1 7  
2 0  
1 9  
1 8  
1 7  
1 5  

1 1 1  
200 
251 
312 
344 
374 
363 
386 
348 
29 I 
277 
2x4 
295 
299 
298 
305 

(L,oad Forecast Pg 27) 

136 



The system load factor represents the relationship between annual energy and 
the maximum demand for the Duke Energy Cardinas' system. It is measured 
at generation level and excludes off-system sales and peaks. 

630% - 
620% '. 

61 0% * -  

600% * -  

59 0% . 
580% 

570% .. 
560% .. 

. 
.. 

55 0% 
1990 1993 1996 1999 2002 2005 2008 2011 2014 2017 2020 2023 

-History +Fall2010 Forecast +Spring201 1 Forecast 

(L,oad Forecast Pg 28) 
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APPENDIX C: SUPPLY-SIDE SCEWENING 

The following sets of estimated L,evelized Busbar Cost' chai-ts provide an economic 
comparison of the technologies in their respective categories. Busbar cliai-ts 
comparisons involving some renewable resources, particularly wind and solar resources, 
can be somewhat misleading because these resources do not contribute their full installed 
capacity at the time of the system peak7. Since busbar charts attempt to levelize and 
compare costs on an installed 1tW basis, wind and solar resources appear to be more 
economic than they would be if the comparison was performed on a peak 1 W  basis. The 
Renewables Busbar Chart shows a single point for each type of resource at the particular 
capacity factor specified. Also, the capacity (MW size) of the Baseload and 
Pealdhtermediate technology categories are listed in the chai-t legends, and tabular 
listings below. Tlie expected energy (MWh) at any given capacity factor (whether along 
a continuous line, or a specific point) may be determined by the following formula: 
Expected Energy (MWh) = 8,760 x Capacity (MW size) x Capacity Factor (%/loo). 

Busbar Cliai-ts by Technology Category - Base 20 1 1 Fundamentals Carbon Scenario 

Baseload 

The following technologies are found on the baseload technologies screening chart: 

1) 2 x 1,117 MW Nuclear 
2) 800 MW Supercritical Coal 
3) 800 MW Supercritical Coal with Carbon Capture and Storage at 90% 
4) 630 MW IGCC Coal 
5 )  630 MW IGCC with Carbon Capture and Storage at 90% 

While these estimated levelized busbar costs provide a reasonable basis for initial screening of 
technologies, simple busbar cost information has limitations. In isolation, busbar cost information has 
limited applicability in decision-making because it is highly dependent on the circumstances being 
considered. A complete analysis of feasible technologies must include consideration of the 
interdependence of the technologies within the context of Duke Energy Carolinas' existing generation 
portfolio. 

' For purposes of this IRP, wind resources are assumed to contribute 1.5% of installed capacity at the time 
of peak and solar resources are assumed to contribute SO% of installed capacity at the time of peak. 
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Baseload Technologies Screeninq 2011-2031 

New un-sequestered coal generation is the lowest cost baseload option. However, 
baseload coal was not considered in the detailed portfolio evaluation due to EPA’s 
pursuit of GHG regulation on new and existing coal units. 

Nuclear becomes economic compared to IGCC at about 60% capacity factor. It is 
important to note that the capital and operating costs for carbon capture technology are 
still the subjects of ongoing industry studies and research, along with the feasibility and 
costs of geological sequestration of COZ once it is captured. The sequestration geology is 
not favorable in the Carolinas. 

Intermediate and Peaking 

The following technologies are found on the pealdintermediate technologies screening 
chart: 

1) 4x204 MW Simple-Cycle CT 
2 )  460 MW IJnfired + 150 MW Duct Fired + 40 MW Inlet Evaporative 

3) 460 MW Unfired + 40 MW Inlet Evaporative Cooler Combined Cycle 
Cooler Combined Cycle (650MW total) 

(500 MW total) 
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Peak 1 Intermediate Technologies Screening 2011-2031 

The simple-cycle CT unit makes up the lower envelope of the curves up to about 35% 
capacity factor, where the unfired option is the most economic over the rest of the 
capacity factor range. 

Duct firing in a CC unit is a process to introduce more fuel (heat) directly into the 
combustion turbine exhaust (waste heat) stream, by way of a duct burner, to increase the 
temperature of the exhaust gases entering the Heat Recovery Steam Generator (HRSG). 
This additional heat allows the production of additional steam to produce more electricity 
in the steam (bottoming) cycle of a CC unit. It is a low cost ($/kW installed cost) way to 
increase power (MW) output during times of very high electrical demands and/or system 
emergencies. However, it adversely impacts the efficiency (raises the heat rate) and 
thereby dramatically increases the operating cost of a CC unit (notice the much steeper 
slope of the duct firing "On" cases in the screening curve charts). Duct firing also 
increases emissions, generally resulting in a very limited number of hours per year that 
duct firing is allowed within operating permits. 

Within the screening curves, the estimated capital cost for a combined cycle unit always 
includes the duct burner and related equipment. The two curves, one "On," and one 
"Off," are intended to show the efficiency loss (steeper slope) when the duct burner is 
"On", but also show that even with the duct burner "On" the efficiency (slope) is still 
better than a simple-cycle CT unit (much steeper slope). The duct burner "Off' curve is 
where the combined cvcle unit will oDerate most of the time. and this is the one best 
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compared with all other candidate technologies 

Reiz e wa bles 

The following technologies are found on the renewable technologies screening chart: 
1) 150 MW Wind 
2) 25 MW Solar Photovoltaic 
3 )  100 MW Woody Biomass 

' Wind 

I I 

One must remember that busbar charts comparisons involving some renewable resources, 
particularly wind and solar resources can be somewhat misleading because these 
resources do not contribute their full installed capacity at the time of the system peak'. 
Since busbar charts attempt to levelize and compare costs on an installed kW basis, wind 
and solar resources appear to be more economic than they would be if the comparison 
was performed on a peak kW basis. 

Since these renewable technologies either have no COz emissions or are deemed to be 
carbon neutral, the cost of CO2 emissions does not impact their operating cost. Wind 
appears to be the least cost renewable alternative through its maximum practical capacity 

For purposes of this IRP, wind resources are assumed to contribute 15% of installed capacity at the time 
of peak and solar resources are assumed to contribute SO% of installed capacity at the time of peak. 
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factor range. Woody biomass is next throughout its entire capacity range. The Solar 
Photovoltaic is the most costly renewable within the renewable category. 
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APPENDIX D: EMAND SIDE MANAGEMENT ACTIVATION 

DEMAND-SIDE MANAGEMENT ACTIVATION HISTORY 

Program 
Air Conditioners 
Standby Generator 

Reduction Reduction Activation 
Times Activated Expected Achieved Date 

Ecoiioinic Event 113 MW Verifying 0612 1 120 1 1 
Emergency Event 48MW 54 MW 06/01/2011 
Monthly Tests 

Interruptible Service 

PowerShare Generator 
PowerShare Mandatory 
PowerShare Voluntary 

Einergency Event 145 MW 147 MW 06/01/2011 
Coininunication Test N/A N/A 05/12/2011 
Einergency Event 11 MW 8 MW 06/01/2011 
Einergency Event 280 MW 325 MW 06/01/2011 
Economic Event N/A 14 MW 1211 5/20 10 
Economic Event N/A 1 MW 06/01/2011 

PowerShare Calloption 

Air Conditioners 

Economic Event N/A 16 MW 06/02/20 1 1 
Economic Event 0.2 MW 0.2 MW 12/14/20 10 
Economic Event 0.2 MW 0.2 MW 1211 5/20 10 
Economic Event 0.2 MW 0.2 MW 01/13/2011 
Economic Event 46 MW** 50 MW 611 4/20 10 

I Economic Event , 50MW I 4SMW , 6/15/2010 , 

Standby Generators 

Economic Event 
Economic Event 
Econoinic Event 
Economic Event 
Ecoriornic Event 
Econoinic Event 
Monthly Test 

I I I 

Air Conditioners 

103 MW** 
90 MW 
90 MW 
99MW 
114 MW 
107 MW 

102 MW 6/23/20 10 
81 MW 07/07/20 10 
87MW 07/08/20 10 
103 MW 07/22/20 10 
114 MW 07/23/20 10 
107 MW 08/05/20 10 

Interruptible Service 
PowerShare Voluntary 
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Coimnunication Test N/A N/A 6/8/20 10 
Economic Event N/A 13 MW 6/1S/2010 
Economic Event N/A 17 MW 6/23/20 10 
Economic Event N/A 9 MW 7/1/20 10 
Econoinic Event N/A 7 MW 7/8/20 10 

, Economic Event N/A I 7 MW I 7/23/2010 I 

PowerShareCallOption 

Economic Event N/A 28MW 7/29/20 10 
8/4/20 10 Economic Event N/A 5 MW 

Economic Event N/A 7 MW 8/5/20 10 
Economic Event 0.2 MW 0.2 MW 07/07/20 10 
Economic Event 0.2 MW 0.2 MW 07/08/20 10 

I Economic Event , 0.2 MW , 0.2 MW , 08/05/2010 , 

Cycling Event 
SOC Full Shed Test 

30 MW 8/10/2009 
N/A N/A 811 112009 

Water Heaters 
Standby Generators 
Interruptible Service Comntinication Test N/A N/A 51612 009 



Time 
Program 

Air Conditioners 
Water Heaters 

Frame 
9/07 - 9/08 

Reduction Reduction Activation 
Times Activated Expected Achieved Date 

8/06 - 8/07 

Standby Generators 
Interruptible Service 
Air Conditioners 

8/05 - 7/06 

Coinniunication Test N/A N/A 5/6/2008 
Cycling Test N/A N/A 8/30/2007 
L,oad Test (PL,C only) N/A N/A 8/7/2007 

8/04 - 7/05 

8/03 - 7/04 

Standby Generators 

Load Test 120 MW 88MW 8/2/2007 
Cycling Test N/A N/A 8/30/2007 
L,oad Test (PLC only) N/A N/A 8/7/2007 
Load Test 2 MW Included in Air 8/2/2007 

Capacity Need 82MW 88MW 8/10/2007 
Capacity Need 82MW 90 MW 8/9/2007 
Capacity Need 82MW 79MW 8/8/2007 
Capacity Need 82MW 85MW 8/1/2006 
Monthly Test 

Conditioners. 

Interruptible Service 

Air Conditioners 

Water Heaters 

Capacity Need 306 MW 301 MW 811 0/2007 
Capacity Need 306 MW 323MW 8/9/2007 
Capacity Need 341 MW 391 MW 8/1/2006 
Communication Test N/A N/A 4/24/2007 
Load Test 110MW 107 MW 612 112006 
Cycling Test N/A N/A 912 1/2005 
Cycling Test N/A N/A 912 012 00 5 

Water Heaters 

Standby Generators 
Interruptible Service 
Air Conditioners 

Water Heaters 

Load Test 2 MW Included in Air 612 1/2006 
Conditioners. 

Cycling Test N/A N/A 9/21/2005 
Cycling Test N/A N/A 9/20/2005 
Monthly Test 
Communication Test N/A N/A 4/25/2006 
Load Test 140 MW 148 MW 7/21/2005 
Cycling Test N/A N/A 8/19/2004 
Cycling Test N/A N/A 811 812004 
Load Test 2 MW Included in Air 712 1/2005 

Cycling Test N/A N/A 811 912004 
I Cycling Test I N/A I N/A I 8/18/2004 

Conditioners. 

Standby Generators 
Air Conditioners 

Monthly Test 
Load Test 110 MW 170 MW 71 1412004 
Cvcling Test N/A N/A 8/20/200.3 

Water Heaters 
Standby Generators 
Interruptible Service 
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Cycling Test N/A N/A 8/20/2003 
Monthly Test 
Communication Test N/A N/A 4/28/2004 



Time 
Times Activated 

L,oad Test 
Cycling Test 
Cycling Test 

8/01 - 7/02 

Reduction Reduction Activation 
Expected Achieved Date 
120 MW 195 MW 711 612003 

N/A NIA 611 812003 
N/A N/A 911 812002 

8/00 - 7/01 

Load Test 
Load Test 

Cycling Test 
Cycling Test 
Load Test 

1/99 - 8/00 

82 MW 122 MW 8/21/2002 
5 MW Included in Air 711 612003 

Conditioners. 
N/A N/A 611 812003 
N/A N/A 911 812002 

6 MW Included in Air 8/21/2002 
Conditioners. 

Program 
Air Conditioners 

Water Heaters 

Communication Test 
Standby Generators 
Interruptible Service 

Air Conditioners 

N/A N/A I 5/7/2003 

Water Heaters 

Coinniunication Test 
Cycling Test 
Cycling Test 
Cycling Test 
Load Test 
Cycling Test 
Cycling Test 
Cycling Test 
Load Test 

Capacity Need 

Monthly Test 
Capacity Need 
Comnunication Test 

Standby Generators 

N/A N/A 1 111 912002 
N/A N/A 711 712002 
N/A N/A 6/19/2002 
N/A N/A 813 1 I200 1 

150 MW 151 MW 811 71200 1 
N/A N/A 711 712002 
N/A N/A 6/19/2002 
N/A N/A 813 11200 1 

6 MW Included in Air 811 71200 1 
Conditioners. 

80 MW 20 MW 611 312002 
Estimation due 

to 
coinrnunication 

problems. 

403 MW 370 MW 611 312002 
N/A NIA 411 712002 

Interruptible Service 

Communication Test 
Communication Test 

Monthly Test 
Communication Test 

L,oad Test 

Capacity Need 

Capacity Need 

Load Test 

Air Conditioners N/A N/A 9/14/2000 
N/A N/A 911 4l2000 

70 MW 70 MW 8/7/2000 

N/A N/A 5/8/200 1 

6 MW Included in Air 611 SI2000 
Conditioners. 

70 MW 71212 0 00 70 MW 

170-200 MW 17.5-200 MW 6/15/2000 

Water Heaters 
Standby Generators 

Coinmunication Test 
Coimnunication Test 

Interruptible Service 
Air Conditioners 
Water Heaters 

N/A N/A I 5/17/2000 
N/A N/A 1 10/20/1999 

Standby Generators 

Interruptible Service 
Monthly Test I I I 
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Time 
Program Frame 

9/98 - 7/99 
Times Activated I Expected I Achieved Date 

9/97 - 9/98 

Interruptible Service Coinmunication Test 
Communication Test 

Air Conditioners L,oad Test 
Water Heaters Load Test 

9/96 - 9/97 

N/A N/A 511 111999 
N/A N/A 1 01271 1998 

180 MW 170 MW 811 811 998 
7 MW 7 MW 811 811 998 

"Startin! 
""Corre 

Standby Generators 

Interruptible Service 

Air Conditioners 
Standby Generators 

Interruptible Service 

I Reduction 1 Reduction I Activation 

Communication Test N/A N/A 5/29/1998 
Capacity Need 68MW 58 MW 813 111 998 

58MW 611211 998 Capacity Need 68MW 
Monthly Test 
Capacity Need 570 MW 500 MW 8/31/1998 
Communication Test N/A N/A 5/29/1998 
Comrnunication Test N/A N/A 6/17/1997 
Capacity Need 62MW 50 MW 7/28/1997 

Capacity Need 62MW 50MW 7/14/1997 
Capacity Need 62MW 50MW 12/20/1996 
Monthly Test 
Capacity Need 650 MW 550 MW 7/28/1997 
Communication Tests N/A N/A 6/17/1997 
Coinmunication Tests N/A N/A 1011 611996 

Capacity Need 62MW 50MW 711 511 997 
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APPENDIX E: PROPOSED GENERATING UNITS AT LOCATIONS NOT 
KNOWN 

A list ofproposed generating units at locations not lcnown with capacity, plant type, and 
date of operation included to the extent known: 

Line 12 of the LCR Table for Duke Energy Carolinas identifies cumulative fiiture 
resource additions needed to meet customer load reliably. Resource additions may be a 
combination of short/long-term capacity purchases from the wholesale market, capacity 
purchase options, and building or contracting of new generatioii 

147 



APPENDIX F: TRANSMISSION LINES AND OTHER ASSOCIATED 
FACILITIES PLANNED OR UNDER CONSTRUCTION 

There are no significant planned construction projects on the Duke Energy Carolinas’ 
transmission system. 

hi addition, NCUC Rule R8-62(p) requires the following infomiation. 

1. For existing lines, the information required on FERC Form 1 , pages 422, 423,424 and 
425: (Please see Appendix J for Duke Energy Carolinas’ current FERC Form 1 pages 
422,423,422.1,423.1,422.2,423.2,423.3,424,425, and450.1.) 

2. For lines under construction: 
0 Commission docket number 
0 Location of end point(s) 
0 L,ength 
0 Range of right-of-way width 
0 Range of tower heights 
0 Number of circuits 
0 Operating voltage 
0 Design capacity 
0 Date construction started 
0 Projected in-service date 

3. For all other proposed lines, as the information becomes available: 
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FERC FORM NIX 1 [ED. 12-971 P E Q 6  
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FER13 FORM NO. 4 [ED. 12-37) Page 3222 
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FERC FORM NO. I [ED. 12-87] P-qE L9C.i 1 
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GENERATION AND ASSOCIA ED TRANSMISSION FACILITIES SUBJECT 
TO CONSTRUCTION DEL,AUS 

A list of any generation and associated transmission facilities under construction which 
have delays of over six months in the previously reported in-service dates and the major 
causes of such delays. Upon request ,@om the NCUC Stafi the reporting utility shall 
supply a statement ofthe economic impact of such delays: 

There are no delays over six months in the stated in-service dates. 

2011 FERC Form 715 

The 20 1 1 FERC Form 7 15 filed April 20 1 1, is confidential and filed under seal. 
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APPENDIX 6: OTHER INFORMATION (ECONOMIC DEVELOPMENT) 

Customers Served Under Economic Development: 

In the NCUC Order issued in Docket No. E-100, Sub 97, dated November 15, 2002, the 
NCTJC ordered North Carolina utilities to review the combined effects of existing 
economic development rates within the approved I F 2  process and file the results in its 
short-term action plan. There are no significant changes to the incremental load 
(demand) for which customers are receiving credits under economic development rates 
and/or self-generation deferral rates (Rider EC), as well as economic redevelopment rates 
(Rider ER) since the 2010 Carolinas IRE'. 
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APPENDIX H: NON-UTILITY GENERATION/CUST~MER-O~ED 
GENERATION/STAND-BY GENERATION: 

In NCUC Order in Docket No. E-100, Sub 11 1, dated July 11 , 2007, the NCIJC required 
North Carolina utilities to provide a separate list of all non-utility electric generating 
facilities in the North Carolina portion of their control areas, including customer-owned 
and standby generating facilities, to the extent possible. Duke Energy Carolinas’ response 
to that Order was based on the best available information, and the Company has not 
attempted to independently validate it. In addition, some of that information duplicates 
data tliat Duke Energy Carolinas supplies elsewhere in this IRP. 

The Company has continued to add small non-utility electric generation in 201 1. A 
separate list is not included in the 201 1 IRP, however the total additions are reflected in 
Tables 5.E and 5.F, and the Company has included a full list in its annual status report 
filed in Docket No. E-100, Sub 41B. 
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APPENDIX I: WHOLESALE PROJECTIONS FROM EXISTING AND 
POTENTIAL CUSTOMERS 

Table 1.1 below provides the historical and projected growth in peak loads for the 
Company’s wholesale Customers. The values are summer peaks at generation. The 
wholesale customer growth rates vary and none are the same as the liistorical growth rate 
in Duke Energy Carolinas’ retail load. With respect to wholesale sales contracts, the 
Company has developed econometric forecasting models for the larger wholesale 
customer in a process similar to that used for retail to produce MWH sales forecasts. For 
smaller wholesale customers, however, their forecasted growth is assumed to be the same 
as Duke Energy Carolinas’ retail growth. 

It is important to note that the growth rates for Central and NCEMC Supplemental 
Requirements) are primarily driven by terms of the contract. The Central Sale provides 
for a seven year “step-in” to Central’s full load requirement such that the Company will 
provide 15% of Central’s total member cooperative load in Duke’s Balancing Authority 
Area requirement in 2013. This initial load requirement will be followed by subsequent 
15% annual increases in load over the following six years up to a total of 100% of 
Central’s load requirements. The NCEMC Supplemental Requirements sale is essentially 
a fixed quantity of capacity and energy specified by the contract 

The wholesale sales contracts, shown in Table 3.D’ are net of resources provided by the 
customer. 
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IX J: CARBON NEUT 

IRP 
Retirement 

Greenhouse Plan Schedule Description for IFW 
Retirement Capacity in Retirement Schedule 

Schedule MW (per 
Capacity in MW Table 5.D)’ 

by end of 201 1 113 Buck3 & 4  
by end of 2012 389 Dan River 1-3 

by end of 2015 350 1159 & 6  
by end of 2016 550 1159 Note2 
by end of 2018 800 1159 

Riverbend 4 - 7 ,  Buck 5 

Greenhouse Gas Reduction Compliance Plan - Cliffside Unit 6 

On Januaiy 29, 2008, the NCDAQ issued the Air Quality Permit to Duke Energy 
Carolinas for the Cliffside Unit 6. The Permit specifically requires that Duke Energy 
Carolinas implement a Greenhouse Gas Reduction Plan (Greenliouse Plan), and 
specifically obligates Duke Energy Carolinas to take the following actions in recognition 
of NCDAQ’s issuance of the Permit for Cliffside Unit 6: (1) retire 800 MWs of coal 
capacity in Noi-th Carolina in accordance with the schedule set forth in Table J.l, which 
is in addition to the retirement of Cliffside IJnits 1 - 4; (2) accommodate, to the extent 
practicable, the installation and operations of future carbon control technology; and (3) 
take additional actions to make Cliffside Unit 6 carbon neutral by 20 18. 

With regard to obligation (1) identified above, as shown in Table J. 1 below, Duke Energy 
Carolinas proposes to retire up to the following generating units to satisfy the required 
retirement schedule set forth in the Greenhouse Plan. 

Table J.l - Cumulative Coal Plant Retirements 

With respect to obligation (2) listed above, the requirement to build Cliffside Unit 6 to 
accommodate future carbon technologies has been met by allocating space at the 1100 
acre site for this equipment and incoi-porating practical energy efficiency designs into the 
plant. 

With respect to obligation (3) to render Cliffside IJnit 6 carbon neutral by 2018, the 
proposed plan to achieve this requirement is set forth below. The Greenhouse Gas 
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Reduction Plan states that the plan for carbon neutrality: 

Actions 

Cliffside IJnit 6 

may include energy efficiency, carbon ,fvee tarifls, purchase qf credits, domestic and 
international offsets, additional retirements or reduction in fossil fuel usage as carbon 
,free generation becomes available, and carbon reduction through the development of 
smart grid, plug in hybrid electric vehicles or other carbon mitigation projects. Such 
actions will be included in plans to be filed with the NCUC and will be subject to NCUC 
approval, including appropriate cost recovery of such actions. In addition, the plans 
shall be submitted to the Division of Air Quality, which will evaluate the effect of the 
plans on carbon, andprovide its conclusions to the NCUC, 

Tons of COz 
Equivalent 
Emissions 

6,000,000 

Duke Energy Carolinas is including the plan for carbon neutrality in this 201 1 IRP in 
order to satisfy the requirement to file and seek approval of the plan from the NCIJC as 
required by the NCDAQ Air Permit. 

Units 1 - 4  
Total Increase 

The estimated emissions reductions required to render Cliffside Unit 6 carbon neutral in 
2018 is approximately 5.3 million tons of carbon dioxide (the Emission Reduction 
Requirement). The Company calculated the estimated emission reductions by estimating 
the actual tons of carbon dioxide emissions that will be released per year from Cliffside 
Unit 6 less 68 1,954 tons of carbon dioxide emissions that was historically generated from 
Cliffside Units 1 - 4 and will be eliminated by the retirement of these units. (See Table 
5.2 below.) 

5,318,055 

Less Cliffside 1 (68 1,954) 

ement 
Notes 

Expected Annual Emissions (based on an 

‘The emissions attributable to coal plant retirements are identified as the highest two year average COz 
emissions for the five years prior to the operations of Unit 6 in 2012, consistent with the methodology for 
calculating emissions for major modification under the Clean Air Act Prevention of Significant 
Deterioration regulations. 

The Company’s plan for meeting the Emissions Reductions Requirements includes 
actions from multiple categories and associated methodologies for determining the offset 
value known as “Qualifying Actions’’ (defined below and as further indicated in Table 
5.3). The Company requests approval from the NCUC of the method of calculating the 
Emission Reduction Requirements and emissions offset values of the Qualifying Actions 
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during the 201 1 TRP review process. 

For 2018, the Company has identified approximately 9.9 million annual tons of carbon 
dioxide emissions reductions and a life-time credit of 600,000 tons of carbon dioxide bio- 
sequestration as eligible Qualifying Actions. (See Table 5.3) The Qualifying Actions 
include the avoidance of carbon dioxide emission releases from coal plant retirements, 
addition of renewable resources, implementation of energy efficiency measures, nuclear 
and hydropower capacity upgrades. This also includes the expected retirement of coal- 
fired operations at Lee Units 1, 2 and 3 in South Carolina in 2015. In addition, carbon 
dioxide bio-sequestration offsets froin the Greentrees program, which sequesters carbon 
as trees grow, is identified as a Qualifying Action. 

While the reductions associated for retirements for each of the coal plants shall be the 
same each year, the reductions for the remaining Qualifying Actions will vary based on 
actual results for each of the categories and the then current system carbon intensity 
factor. The system carbon intensity factor shall be equal to the actual carbon dioxide 
emissions of all Company-owned generation dedicated for Duke Energy Carolina 
customers divided by the megawatt hours generated by those same resources (the 
“Conversion Factor”). 
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Riverbeiid 7 
Dan River 1 
Dan River 2 
Dan River 3 

7 10,023 Average of emissions in 2007 & 2008’ 
249,900 Average of emissions in 2007 & 2008’ 
282,944 Average of einissioris in 2007 & 2008’ 
677,334 Average of emissions in 2007 & 2008l 

Lee 2 
L,ee 3 

Bridgewater Hydro 

390,965 Average of emissions in 2007 & 2008’ 
783.658 Average of emissions in 2007 & 2008’ 

Conseivation 

Renew ab 1 e Energy 

The emissions attributable to coal plant retirements are identified as the highest two year average C02 
emissions for the five years prior to the operations of Unit 6 in 2012, consistent with the methodology for 
calculating emissions for major modifications under the Clean Air Act Prevention of Significant 
Deterioration regulations. Company reserves the right to use any credits for reduction of nitrogen oxide, 
sulfur dioxide and carbon dioxide emissions generated by retirement of units retired under the plan 
consistent with provisions of State and federal law. 

Data is from Table 4.A, page 34 of the 201 1 IRP. 
Data is from the Table 8.E on page 93 of the 201 1 IRP. Actual nameplate capacity is 610 MW. The 

Data is a portion of the total capacity addition on page 87 of 201 1 IRP prior to June 2018. 
Lee Units 1, 2 and 1 are planned for retirement by January 1, 201.5. Alternatively, Duke Energy is 

considering converting one or more of these units to natural gas to allow continued operation for peak 

contribution to peak is 304 MW. 

5 

1,189,268 In 20 18, 2,973,170 MWH “Conseivation and 
Demand Side Management is 
multiplied by a Conversion Factor of 0.40. 

1,068,370 In 2018,610 MW per the Table 8.E “MW 
Nameplate Capa~i ty” .~  Is multiplied by an 
assumed 30% (wind), 20% (solar), and 85% 
(biomass) capacity factor and a Conversion 
Factor of 0.40. 
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7,997 

Nuclear Uprates 560,920 

Total Annual 9,455,509 

See Note 5 in the “Assumptions of Load, 
Capacity, and Reserve Table” indicates 8.75 
MW increase in capacity. This is multiplied by 
a 26% capacity factor and a Conversion Factor 
of 0.40. 
Assumed 174 MW of nuclear uprates by June 
of 20 1 8.4 Assumed a 92% capacity factor and 
a Conversion Factor of 0.40. 



generation demand only (at a low annual capacity factor). Any COz from operating with natural gas would 
be subtracted froin the reductions shown in the table. 

If the method described above is approved, Duke Energy Carolinas shall provide a 
compliance report (Compliance Reports) in the 20 19 IRP filing indicating what 
Qualifying Actions were used to meet the Emission Reduction Requirement in 201 8. 
The expected Qualifying Actions total of 9.9 million tons of emission reductions by 
20 18. The Company’s proposed Qualifying Actions clearly demonstrate that identified 
reductions can more than exceed the Required Emissions Reduction estimate of 5.3 
million tons. The Company therefore requests the ability to alter the mix of actions 
undertaken, and even to eliminate some completely, in its discretion so long as the annual 
emissions reductions achieved total at least 5.3 million tons in accordance with the 
NCDAQ Air Permit. 
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APPENDIX K: CROSS-REFERENCE OF IRP ~ , Q U I ~ ~ E N ~ S  

The following table cross-references IRE’ regulatory requirements for North Carolina and 
South Carolina, and identifies where those requirements are discussed in the IRP. 

Requirement 
Forecast of Load, Supply-side Resources, and Demand-Side 
Resources. 

0 

0 

0 Description of supply-side resources 

0 Existing Generation 
0 Planned Generation 
0 Non Utility Generation 
0 

0 

0 

10 year history of customers & energy sales 
15 year forecast w & wlo energy efficiency 

Generating Facilities 

Proposed Generation Units at Locations not known 
Generating Units Projected to be Retired 
Generating Units with plan for life extension 

Reserve Margin 
Wholesale Contract for the Purchase and Sale of Power 

0 Wholesale Purchase Power Contract 
Request for Proposal 

0 Wholesale power sales contracts 
Wholesale projections (existing and undesignated) 

Transmission Facilities , planned & under construction 
Transmissions System Adequacy 
FERC Form 1 (pages 422-425) 
FERC Form 7 15 
Energy Efficiency and Demand Side Management 

0 Existing Programs 
0 Future Programs 
0 Rejected Programs 
0 Consumer Education Programs 
0 DSM projected reliance 

0 

Assessment of Alternative Supply-side Energy Resource 
Current and Future Alternative Supply-side 
Rejected Alternative Supply-side Energy Resource 

Evaluation of Resource Options 
(Quantitative Analysis) 
Cost benefit analysis of each option 
Levelized Bus-bar Costs 
Other Information (economic development) 
Legislative and Regulatory Issues 
Supplier’s Program for Meeting the Requirements Shown in its 
Forecast in an Economic and Reliable Manner, including EE 
and DSM and Supply-side Options 
Supplier’s assumptions and conclusions with respect to the 
effect of the plan on the cost and reliability of energy service, 
and a description of the external, environmental and economic 
consequences of the plan to the extent practicable 
Greenhouse Gas Reduction Compliance Plan 

Location 

Ch 3 
Ch 3 
C h 5 & A p p C  

C h 5  A 
Ch 8 & App A 
C h 5 D  
Ch 8 & App A 
Ch 5 A 

NIA 

Ch 8 

Ch5C & App C 
Ch5C & App C - 

App A 

App C 
App G 
Ch 6 
Ch 1, Ch 8 & 
App A 

Ch 8, App A 

Reference 

NC R8-60 h (i) 1 (i) 
NC R8-60 h(i) 1 (ii) 
NC R8-60 h(i ) l(iii) 

NC R8-60 h (i) 2(i)(a-f) 
NC R8-60 h (i) 2(ii)(a-d) 
NC R8-60 h (i) 2(iii) 

NC R8-60 h (i) 3 

NC R8-60 h (i) 4(i) 
NC R8-60 h (i) 4(ii) 
NC R8-60 h (i) 4(iii) 
NCUC 09 IRP req (6) 
NC R8-60 h (i) 5 

NC R8-60 h (i) 6(i) 
NC R8-60 h (i) 6(ii) 
NC R8-60 h (i) 6(iii) 
NC R8-60 h (i) 6(iv) 
NCUC 09 IRP req (7) 

NC R8-60 h (i) 7(i) 
NC R8-60 h (i) 7(ii) 
NC R8-60 h (i) 8 

NC R8-60 h (i) 9 

Updated 

Yes 
Yes 
Yes 

Yes 
Yes 
Yes 
Yes 
Yes 

Yes 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

Yes 
Yes 
Yes 
Yes 
Yes 

Yes 
Yes 
Yes 

Yes 
No 
Yes 
Yes 

Yes 

Yes 
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TVA operates one of the largest power systems in the LJnitecl States. With a generating 
capacity of more than 34,000 megawatts, we meet the daily electricity needs for an 
80,000-square-mile region where more than 9 million people live, work and go to school. 
That’s an enormous responsibility, and one we take very seriously. 

A power system large and reliable enough to 
handle that responsibility doesn’t come about 
by accident. It’s the culmination of work by 
thousands of skilled professionals, and it all starts 
with focused and detailed planning. 

Planning a power system is complex work that 
involves hundreds of  variables, such as consumer 
trends, fuel and material costs, regulations, 
technology advancements and the weather. It’s 
complicated even further by the need to forecast 
needs and conditions decades into the future. 

TVA’s new integrated resource plan is a critical part of our overall planning effort. It 
is a comprehensive study of options and strategies and their potential economic and 
environmental outcomes. The plan was shaped by input from the businesses, industries 
and regional leaders, as well as ordinaiy people, whose lives and livelihoods depend on 
the electricity supplied by TVA. The result of this two-year exercise gives us a sound basis 
for making better long-term decisions. 

I n  addition, our integrated resource plan will help us fulfill ’ITA’S renewed vision to 
become one of the nation’s leading providers of low-cost and cleaner energy by 2020. 
The options that have been identified from this process involve reducing TVA’s reliance on 
coal, increasing our supply of nuclear and renewable energy, and working in partnership 
with local utilities and the people they serve to use energy more efficiently. 

Like most things, the cost of electricity is not likely to stay flat in the years ahead. Our 
challenge will be to keep power affordable while carrying out our vital work with the 
least impact on the environment today and for friture generations. 

Tom Kilgore 
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Overview 

The Tennessee Valley Authority's (TVA) Integrated Resource Plan (IRP), entitled TVA's 
Environmental and Energy Future, serves as a roadmap for identtfying the resources that 
are acceptable and available to meet the energy needs of the Tennessee Valley region over 
the next 20 years. It addresses the demand for power in the region, the options available 
for meeting that demand and the potential environmental, economic and operating 
impacts of each. 

This endeavor aligns with TVA's Environmental Policy and will serve as a guide for TVA to 
fulfill its renewed vision-to become one of the nation's leading providers of low-cost and 
cleaner energy by 2020. TVA is committed to lead the nation in improved air quality and 
increased nuclear production and to lead the Southeast in increased energy efficiency. 
This vision will be accomplished as TVA continues to carry out the mission established by 
Congress in 1933. 

The current planning environment that confronts TVA is one of the most challenging in 
TVA's history. Therefore, TVA must ensure that its strategy is robust, regardless of future 
conditions, and enables TVA to navigate through these challenges in a way that best 
supports its multiple responsibilities. This IRP establishes a strategic direction for TVA 
and provides it with the flexibility to make the best decisions in a dynamic, ever-changing 
regulatory and economic environment. 
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Public participation was a significant component of the IRP process. In an effort to 
develop the plan in a transparent manner, TVA offered multiple opportunities for the 
public to contribute to and influence the development of this IW. These opportunities 
included two series of public meetings, written comments, webinars, briefings, a 
web-based questionnaire, and a phone survey. The goal for all public participation 
opportunities was to encourage others to share their views on issues they believe TVA 
should focus on as it plans for the region's future energy needs. 

In addition to public participation, TVA also formed a Stakeholder Review Group (SRG). 
This group consisted of 16 individuals representing a wide range of interests. Members 
of the group were asked to provide TVA with their viewpoints on the IRP process, 
assumptions, analyses and results. TVA met approximately every month with the SRG 
throughout the IRP process to discuss strategic findings. 

Need for Power Analysis 

As a part of the IRP analysis, TVA developed a forecast of the need for power, referred to in 
the electric utility industry as "demand." To develop this forecast, the following four basic 
steps were taken: 

1. Demand for electricity (peak demand and energy sales) was forecasted for a 
20-year planning horizon (Figure 1) 

2. Firm requirements were calculated to determine generation capacity required by 
adding forecasted demand to a planning contingency. The planning contingency 
allowed for unforeseen events, inaccuracies or unplanned unit outages and other 
resource limitations 

3. Existing generation resources available to meet the forecasted demand 
were identified 

4. The need for power was calculated by comparing the firm requirements to the 
existing viable generation resources. The difference between the two defines the 
need for additional resources over the planning period. This is referred to as "the 
capacity gap" (Figure 2) 

TVA expects the need for power to continue to grow due to economic recovery, 
population growth and other factors. However, this growth is expected to occur at a 
lower rate than historical average. 
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Figure 1 - Peak Load Forecast 

Figure 2 shows the capacity gap for the Reference Case: Spring 2010 forecast over the 
20-year planning horizon. The figure also illustrates the capacity gap based on the range of 
peak loads considered in this IRP. The capacity gaps were developed by adding a planning 
reserve margin to the peak load forecast and subtracting existing resources. Additional 
detail on the need for power analysis is included in Chapter 4 - Need for Power Analysis. 

Figure 1 shows the Reference Case: Spring 2010 forecast of peak demand over the 20-year 
planning horizon. The figure also illustrates the range of load forecasts considered within 
this IRP, with the highest and lowest forecasts representing the upper and lower bounds. 

Figure 2 - Capacity Gap 
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Approac 

A scenario planning approach was utilized for the development of this IW. TVA carried 
out its analysis in a “no-regrets” framework. This framework defined a process in which 
all relevant and available information was analyzed in a careful and considered fashion, 
with significant attention paid to what would happen if the future unfolds in an 
unexpected way. 

In other words, strategic options were analyzed not only from the perspective of what was 
expected to occur in the future, but also from the perspective of what was possible 
to occur in the future. Using this framework, decisions made today and in the near future 
are not overly dependent on the future unfolding exactly as expected. Therefore, this 
IW should provide benefit and value to stakeholders even if the future turns out to be 
different than predicted. 

Scenarios and planning strategies form the basic building blocks of the IRP analysis. 
Scenarios do not predict the future, but rather portray the range of possible “worlds” 
that TVA may encounter in the future based on a number of uncertainties outside of 
TVA’s control. Scenarios were also used to test resource selection and reflect key 
stakeholder interests. 

Factors that differed between scenarios included economic growth, inflation, fuel prices, 
demand growth and regulatory environments. Uncertainties varied among scenarios to 
highlight how decisions would change under different conditions. 

Six unique scenarios were developed for this IRP along with two iterations of a reference 
forecast. Scenario 7 - Reference Case: Spring 2010 was used in the Draft IRP analysis 
and was refreshed with Scenario 8 - Reference Case: Great Recession Impacts Recovery 
between the Draft and final IR)! The following eight scenarios were used: 

a Scenario 1 - Economy Recovers Dramatically 

Q Scenario 2 - Environmental Focus is National Priority 

0 Scenario 3 - Prolonged Economic Malaise 

e Scenario 4 - Game-Changing Technology 

Q Scenario 5 - Energy Independence 

a Scenario 6 - Carbon Regulation Creates Economic Downturn 
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Scenario 7 - Reference Case: Spring 2010 

Scenario 8 - Reference Case: Great Recession Impacts Recovery 

Additional details on the scenarios are included in Chapter 6 - Resource Plan 
Development and Analysis. 

Recommended Planning Direction Development 

The Draft IRP evaluated five specific planning strategies. These planning strategies 
described a broad range of business options that W A  could adopt and were built upon 
key decisions within W K s  control. Components such as renewable generation additions, 
nuclear expansion and market purchases varied among planning strategies. The following 
planning strategies were considered in the Draft IRP: 

Strategy A - Limited Change in Current Resource Portfolio 

Strategy €3 - Baseline Plan Resource Portfolio 

Strategy C - Diversity Focused Resource Portfolio 

Strategy D - Nuclear Focused Resource Portfolio 

Strategy E - EEDR and Renewahles Focused Resource Portfolio 

0 

* 

* 

Each planning strategy was evaluated across the first seven scenarios. The results were 
summarized using a scorecard designed to identify financial, risk and strategic factors to 
consider when selecting a Recommended Planning Direction. 

Based on the preliminary results, TVA focused on the top three ranked planning strategies 
(Strategies B, C and E) for further evaluation. Additional detail on the Draft IRP results is 
included in Chapter 7 - Draft Study Results. 
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A high-level summary of the process used for developing the final IRP is shown in Figure 3. 

1,500 MW 
competitive 
resources or 
PPAs by 2020 

Planning 

2,500 MW 2,500 MW 3,500 MW 3,500 MW 
competitive competitive competitive competitive 
resources or resources or resources or resources or 
PPAs by 2020 PPAs by 2029 PPAs by 2020 PPAs by 2029 

Figure 3 - Final IRP Development 

2,400 MW total 
fleet reductions 

by 2017 

A key objective in transitioning from the Draft to the final IRP was to identify a 
Recommended Planning Direction. The preliminary results and findings of the Draft IRP 
were used to establish boundaries for evaluating new combinations of planning strategy 
components through an optimization framework. In addition, input received during 
the public comment period was reviewed in detail and appropriately incorporated into 
the analysis. This approach produced more comprehensive results by allowing unique 
combinations of resources to be tested in addition to those directly considered in the 
Draft IR€? A summary of the options considered for the finaI IRP is shown in Figure 4. 

3,200 MW total 4,000 MW total 4,700 MW total 
fleet reductions fleet reductions fleet reductions 

by 2017 by 2017 by 2017 

EEDR 

Renewable additions 

Coal-fired capacity 
idled 

I 2,100 MW & 5,900 annual 3,600 MW & 11,400 annual 5,100 MW & 14,400 annual 
GWh reductions by 2020 I GWh reductions by 2020 I GWh reductions by 2020 

Figure 4 - Optimization Framework for the final IRP Analysis 

The Recornmended Planning Direction was evaluated in all eight scenarios. The 
results were used to build a fully populated scorecard with ranking and strategic 
metrics. The completed scorecard was compared with the Draft IRP results to evaluate 
improvements between previously considered planning strategies. Additional detail on the 
Recommended Planning Direction results is included in Chapter 8 - Final Study Results 
and Recommended Planning Direction. 
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The following strategic findings emerged from the IW analysis: 

0 Expanded EEDR portfolios perform well; the mid level portfolio provided the best 
balance of cost and implementation risk 

Renewable generation above existing wind contracts played a role in future 
resource portfolios, assuming certain costs 

Some increased idling of coal-fired capacity was favorable compared to adding 
environmental controls to the existing fleet 

Coal-fired capacity was only added in scenarios with high load growth 

Pumped-storage added needed operational flexibility 

Nuclear expansion was selected in most cases, except scenarios with no load growth 

Natural gas-fired capacity was selected in most cases after 2020, except when 
needed earlier to meet high load growth or to provide grid reliability 

0 

0 

0 

0 

0 

0 

Recommended Planning Direction 

This IRP provides TVA with a strategic direction and the flexibility to make sound choices 
in a dynamic, ever-changing regulatory and economic environment. The Recommended 
Planning Direction is the most balanced in terms of cost, financial risk and other strategic 
considerations and provides direction by articulating a 20-year roadmap. 

Components of the Recommended Planning Direction are based upon extensive 
modeling, in-depth stakeholder input and the assessment of quantified and non-quantified 
risks. They also allow for flexibility to adapt to future conditions by providing guideline 
ranges and timeframes for each component of the planning strategy. A summary of the 
Recommended Planning Direction is shown in Figure 5. 
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1 -This range includes EEDR savings achieved through 2010. The 2020 range for EEDR and renewable 

2 - TVA's existing wind contracts that total more than 1,600 M W  are included in this range. Values are 

3 - TVA has previously announced plans to idle 1,000 MW of coal-fired capacity, which is included in 

4 - This is the expected size of a new pumped-storage hydro facility 
5 - The completion of Watts Bar Unit 2 represents the lower end of this range 
6 - Up to 900 MW of new coal-fired capacity is recommended between 2025 and 2029 
7 - The completion of John Sevier combined cycle plant represents the lower end of this range 

energy does not preclude further investment in these resources during the following decade 

nameplate capacity Net dependable capacity would be lower 

this range. MW values based on maximum net dependable capacity 

Figure 5 - The Recommended Planning Direction 
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1 TVA's Environmental and Energy Future 

After more than two years of development, the Tennessee Valley Authority (TVA) has 
completed its Integrated Resource Plan (IRP), entitled "'VAS Energy and Environmental 
Future. This IRP is the product of extensive analysis and collaboration with many of TVA's 
partners and stakeholders. 

Many electric utilities use the integrated resource planning process as a decision tool to 
help define both near- and long-term challenges. For 'IVA, the process was expanded to 
consider impacts on the environment and the economy. The IRP provides guidance in 
choosing the best resource options to meet future energy demand by considering future 
uncertainties, power reliability, financial, economic and environmental impacts associated 
with those options. 

TVA's IRP has been developed to support TVA's mission for meeting the electric power 
needs of the Tennessee Valley region in a sustainable manner. The 20-year strategy 
recommended by the IIiP provides direction for decisions that require a long lead time. 
It is consistent with TVA's Environmental Policy and its renewed vision - to become one 
of the nation's leading providers of low-cost and cleaner energy by 2020. The renewed 
vision and this IRP will better equip TVA to meet the substantial challenges facing the 
electric utility industry for the benefit of TVA stakeholders. 
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1.1 TVA Overview 

1.1.1 Yesterday - A n  Innovative Solution 

TVA stands as one of President Franklin D. Roosevelt’s most innovative ideas. He 
envisioned TVA as “a corporation clothed with the power of government but possessed 
with the klexibility and initiative of a private enterprise.” 

TVA is a federal agency and corporation, wholly owned by the people of the United States 
and tasked by Congress to: 

0 Improve the quality of life for the residents of the Tennessee Valley region 

e Foster economic development 

0 Promote conservation and wise use of the region‘s natural resources 

Since its inception, TVA has worked to improve the quality of life for the people who live 
in the TVA service area. For more than 75 years, TVA has succeeded in its unique mission 
of serving the region through energy, environment and economic development. TVA 
established integrated resource management as the means for solving the competing and 
often conflicting interests of its mission, such as managing the Tennessee River system for 
navigation, flood control, recreation and power production. While the challenges evolved 
and new ones developed, TVA has relied on its strategy of devising integrated solutions. 

1.1.2 Today - The Mission Continues 

‘1VA’s multi-faceted mission of providing low-cost, reliable power; serving as a catalyst for 
economic development; protecting the environment; stimuhting technological innovation 
and managing an integrated river system in the Tennessee Valley region is the same today 
as it was 78 years ago. 

TVA operates the nation’s largest public power system. It provides power to more than 
nine million people, through 155 distributors of TVA power and 56 directly served 
customers, in an area encompassing 80,000-square-miles, including most of Tennessee 
and parts of Alabama, Georgia, Kentucky, Mississippi, North Carolina and Virginia. 

Low-Cost Power 

Maintaining a diverse portfolio of generation resources helps TVA keep power rates in 
the Tennessee Valley competitive regionally and nationally. TVA operates 56 active coal- 
fired units, six nuclear units, 109 conventional hydroelectric units, four pumped-storage 
units, 87 simple-cycle combustion turbine units, eight combined cycle units, nine diesel 
generator units, one digester gas site, one wind energy site and 14 solar energy sites.’ 

‘As of Sept 30, 2010 
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A portion of TVA's electrical supply is purchased from third-party operators under long- 
term purchased power agreements (PPAs). This diverse supply portfolio has enabled TVA 
to meet the region's energy demands, reliably and at competitive prices. 

While keeping prices low, TVA has maintained world-class transmission reliability~ TVA's 
transmission system is one of the largest in North America. It efficiently delivered more 
than 177 billion kilowatt-hours to customers in 2010. For the past 12 years, the system has 
achieved 99.999 percent reliability. 

Economic Development 

A benefit of TVA's large power system is the ability 
to produce power at prices below the national 
average, thus attracting industiy to the region 
and making TVA a national leader in economic 
development. During the past five years, TVA has 
helped attract or  retain 265,000 jobs in its service 
territory and has secured more than $27 billion in 
capital investment for the region through its Valley 
Investment Initiative program. 

In 2010, TVA worked in partnership with state and local officials in the recruitment and/or 
expansion of 150 companies in the TVA service area. One of TVA's most recent economic 
development initiatives has been the Megasites program. Through the Megasites program, 
five large industrial sites were sold to now Corningfl-Iemlock Semiconductor, Volkswagen, 
Paccar, Toyota and SeverCorr. 

Environmental Stewardship 

TVA's environmental stewardship (non power) programs include managing the Tennessee 
River and approximately 293,000 acres of reservoir lands to protect natural resources, 
to enhance economic development, and to provide recreational opportunities, adequate 
water supply and improved water quality within the Tennessee Valley watershed. 

TVA's Environmental Policy provides objectives for an integrated approach related to 
providing cleaner, reliable and affordable energy, supporting sustainable economic 
growth, and engaging in proactive environmental stewardship. The Environmental Policy 
provides additional direction in several environmental stewardship areas, including 
air quality improvement, climate change mitigation, water resource protection and 
improvements, sustainable land use and natural resource management. 
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Aligning with the objectives of the Environmental Policy and TVA’s renewed vision, TVA 
is committed to continue minimizing the environmental impacts of its operations. In 
1995, TVA was the first utility in the nation to participate in a voluntary greenhouse gas 
reduction program sponsored by the I_J.S. Department of Energy” As a result, TVA has 
reduced or avoided more than 305 million tons of carbon dioxide (CO,) from being 
emitted into the atmosphere. 

Today, air quality across the region is the best it has been in more than 30 years. Since 
1977, TVA has spent more than $5 billion on clean air controls. The controls have reduced 
sulfur dioxide (SO,) emissions by 82 percent and nitrogen oxide (NOx) emissions by 
nearly 86 percent from 1990 levels. 

Technological Innovation 

TVA is also committed to technological innovation. In 2000, TVA developed the first wind 
farm in the Southeast, and five of today’s 14 solar photovoltaic sites were constructed 
for its green power pricing program, Green Power Switch@. In 2001, the program was 
expanded to include methane eo-firing at Allen Fossil Plant in Memphis, Tenn. 

Recently, TVA partnered with Nissan North America, the State of Tennessee, the Electric 
Transportation Engineering Corporation and local distributors to develop a plan to deploy 
electric vehicle charging stations. 111 January 2011, TVA arid the Electric Power Research 
Institute unveiled an electric vehicle charging station that can make electricity from 
sunlight, store it and put it back in the power grid when needed. 

Integrated River Management 

TVA has remained focused on its mission to manage the nation’s seventh-largest river 
system. TVA works constantly to balance energy production, navigation, flood control, 
recreation and water supply to provide multiple benefits from its management of the river 
system and associated public lands. In an average year, TVA prevents about $240 million in 
flood damage in the Tennessee Valley region and along the Ohio and Mississippi rivers. 

TVA Customers 

TVA delivers electricity to three main customer groups-local utilities (distributors of TVA 
power), directly served customers and off-system customers. A priority for TVA is to 
serve customers by meeting their needs in a reliable, responsible manner. Partnership 
with the distributors of TVA power is crucial in the delivery of low-cost, reliable power 
to end-use customers. 

24 

L3istributors of TVA power comprise the bulk of WA’s customer base and are the backbone 
of the region’s power distribution system. Accounting for roughly 81 percent of total 
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TVA sales and 87 percent of total TVA revenue, the distributors consist of municipally- 
owned and consumer-owned utilities. TVA generates and delivers electricity to the local 
utilities, which deliver electricity to their residential, commercial and industrial end-use 
customers. Municipal distributors comprise the largest block of TVA custoniers. Many of 
the consumer-owned cooperative utilities were formed to bring electricity to then,sparsely 
popukated rural, remote areas of the Tennessee Valley region. 

Large industries and federal installations, such as Oak Ridge National Laboratory, that buy 
electricity directly from TVA, account for 19 percent of total sales and 13 percent of TVA’s 
total revenue. The remainder of TVA’s sales and revenue comes from off-system customers 
that buy power from TVA on the interchange market. 

TVA power contracts govern the relationships between TVA and the distributors of TVA 
power, including the pricing structure under which power is sold. These contracts provide 
for distributors’ total power requirements, meaning TVA agrees to generate and deliver 
enough electricity to meet the distributors’ full electric load, iiicluding reserves, both now 
and in the future. 

1.1.3 Future - A New Era 

In the face of challenging economic conditions, tougher emissions standards, an aging 
generating fleet and emerging customer neecis, TVA needed to examine its strategic 
direction. In August 2010, TVA President and Chief Executive Officer, Toni Kilgore, 
announced a renewed TVA vision. The renewed vision is the first step toward establishing 
a new strategic direction for TVA. 

TVA’s renewed vision - to become one of the 
nation’s leading providers of low-cost and cleaner 
energy by 2020 -will help the region and the 
nation achieve a cleaner energy future. The 
vision has three components: 

1. To be the nation’s leader in improved 
air quality 

2 .  To be the nation’s leader in increased 
nuclear production 

3. To be the Southeast’s leader in increased 
energy efficiency 

TVA will work to achieve this vision while being dedicated to improving its core business 
of low rates, high reliability and responsibility. 
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1.2 Looking Ahead 

1.2.1 Bridging the Gap 

TVA undertook the IRP process at a critical time. Nationally, there is a consensus that 
e n e r g  should be produced in cleaner ways--a direction that 'ITA has embr;iced in specific 
goals set forth in its environmental policy and renewed vision. Achieving these goals and 
keeping electricity afiordable is a significant challenge. Analyses of stakeholder concerns, 
operational constraints and the trade-offs necessary to develop an acceptable lonb- r term 
solution make the challenge particularly difficult, especially when coupled with the 
recovering economy and regulatory uncertainty facing the utility industry. 

TVA last completed an Integrated Kesource Plan, entitled Energy Vision 2020 (EV2020), 
in 1995. EV2020 was a comprehensive assessment of alternative strategies developed for 
meeting future electricity needs through 2020 based on projected future conditions in the 
Tennessee Valley region. 

While EV2020 accurately reflected the challenges, forecasts and opportunities at the time 
of publication, significant changes in the industry and changing customer demand called 
for a fresh analysis and plan. 

This IRP was built from the foundation established in EV2020, incorporates changes that 
have transpired and will ensure the best possible solutions are implemented for TVA and 
its stakeholders. 

1.2.2 Challenges Facing TVA 

The size of ITA'S power system and its influence on the region's economy, environment 
and resources make integrated resource planning significant to the public it serves. The 
competitive success of businesses and industries, as well as the ability to sustain and 
improve the quality of life for the millions served by TVA electricity, are significantly 
impacted by the decisions that will be guided by the results of the IRP process. 

Electricity cannot yet be stored economically in meaningful quantities, so the supply of 
electricity must constantly be balanced with the demand. Therefore, electricity providers 
such as TVA must project the future demand arid take the necessary steps to meet 
the forecasted demand. This involves the construction of generating capacity and the 
procurement of purchased power. Given the long lead times required to plan, permit and 
build generating facilities, demand forecasts involve 10- to 20-year outlooks. 

Effective transmission is usually a cost-effective means of providing power system 
flexibility and reliability I-Iowever, potential effects on water, vegetation, wildlife and other 
environmental concerns make this an option that must be carefully evaluated. 
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Transmission expansion also requires long lead times and is a vital component in meeting 
forecasted demand. It is particularly necessary to acquire renewable energy, which tends 
to be located outside TVA's service area and is intermittent in nature. 

In addition to building generating facilities and purchasing power from independently 
owned facilities through long-term contracts, TVA and distributors of TVA power can meet 
demand by deploying programs that encourage energy efficiency and reduce demand 
during daily periods of peak power use. These activities entail associated uncertainty and 
risk that must be managed to ensure reliability. 

Designing and executing an effective strategy is a major planning challenge for all electric 
utilities. TVA meets the challenge by working with stakeholders to design a long-term 
resource plan that recognizes the choices that must be made to achieve a common goal of 
an affordable, clean and reliable supply of electricity. 

1.3 Integrated Resource Planning 

1.3.1 Role of the Integrated Resource Plan 

Integrated resource planning is a crucial element for success in a constantly changing 
business and regulatory environment and is based on comprehensive, holistic and risk- 
aware analysis. The integrated approach considers a broad spectrum of feasible supply- 
and demand-side options and assesses them against a common set of planning objectives 
and criteria, including environmental impact. 

The IRJ? objective is to help meet future customer demand by identifying the need for 
generating capacity and determining the best mix of resources to fill the need. The 
capacity gap is the difference between the projected firm (or known) requirements and 
existing firm supply. 

The following strategic principles guided development of this IRP: 

0 Mitigate risk at a reasonable cost 

0 Balance generation resources to reduce supply and price risk 

Q Balance production and load 

0 Minimize environmental impacts of- the portfolios 

Q Provide incentives to customers to optimize the load factor 

0 Provide flexibility to adapt to changing market conditions and future uncertainty 
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* Improve credibility and image through a comprehensive, balanced and 
transparent approach 

Integrate perspectives of internal and external stakeholders throughout 
the process 

1.3.2 Integrated Resource Planning Process 

Instead of one correct answer, this IRP entails a robust, “no-regrets” plan that balances 
competing objectives while reducing costs and risks and retaining the flexibility to 
respond to fiiture risks and opportunities. 

This IRP was framed to assess future demand and the cost and quantity of future supply 
options. Therefore, forecasts of various inputs (e.g., inflation, commodity prices and 
environmental regulations) were simultaneously evaluated. Constraints ( e g  , corporate 
strategic and environmental objectives) were considered as different combinations 
of strategies and fiitures were analyzed and evaluated. Afterward, additional extensive 
computer modeling, analyses, public input, reviews 
and dialogue with TVAs leadership led to the 
consideration of strategic alternatives. 

TVA recognizes that the future is uncertain and 
that forecasts and stakeholder coiwerns can 
change. To take advantage of updated information 
and encourage ongoing public involvement in 
defining the region’s future energy needs, TVA is 
committed to begin the next IRP effort by 2015. 

1.4 IRP Deliverables 

1.4.1 Draft and Final IRP Documents 

The Draft IRP was released Sept. 15, 2010, for public review and comment. It provided 
a broad look at all options considered by TVA and the long-term implications of various 
business strategies. 
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The final IKP recommends a robust, flexible strategy that supports ’WAS renewed vision. 
The Recommended Planning Direction entails an outcome that balances costs, efficiency 
in electricity generation, reliability, energy efficiency, environmental responsibility and 
competitive prices for customers. 
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1.4.2 Natural Resource Plan 

Since the June 15, 2009, publication of the IRP Notice of Intent, TVA determined that 
planning processes for the Environmental Policy goals that are not closely tied to energy 
production and consumption would be better addressed in a separate study. 

Therefore, a Natural Resource Plan will evaluate the implementation of TVAs reservoir 
lands planning, natural resource management, water resources management and 
recreation processes anti strategies. The content of the accompanying environmental 
impact statement will be consistent with TVA's Environmental Policy, TVA's Land Policy, 
the previous Shoreline Management Initiative Environmental Impact Statement and the 
Reservoir Operations Study Environmental Impact Statement. 

1.4.3 Draft and Filial Environmental Impact Statement 

As a federal agency, TVA must comply with the National Environmental Policy Act of 
1992 (NEPA). The act requires all federal agencies to consider the impact of its proposed 
actions and alternatives on the environment before making decisions with potential 
environmental impacts. The NEPA process provides a structured means for analyzing 
competing options and for involving the public in TVA's decision-making process. The 
primary product from the NEI'A process is an environmental impact statement (EIS). 

Even though the IRP and the associated EIS were combined into one document for 
EV2020, they are published as two separate documents for this IRP The components 
of the associated EIS were incorporated into the overall integrated resource planning 
process. This provided a preferred resource plan that focuses on  reducing costs and risk 
while improving TVA's environmental performance. 

TVA chose to develop a programmatic level EIS as opposed to a project- or site-specific 
document because of the broad nature of integrated resource planning. 

As part of the final Ilie TVA prepared an associated EIS in accordance with the NEPA 42 
USC $8 et seq., Council on Environmental Quality regulations for implementing NEPA. 
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1.5 IW Outline 

This IKP consists of nine chapters and six appendices. 

'ITA'S Environmental and Energy Future - history of TVA, TVA overview, 
looking ahead, the IRP's role and purpose, the goals and objectives of 
this IRF the overall process, release of the Draft IRP and the associated 
EIS, incorporation of public input and IRP deliverables 
llit? Process - seven distinct steps of the 1RP process and how public 
participation was incorporated in each step 

Public Participation - public participation components during this IRP 
process and summary of the valuable input received 

Chapter 1 

-.l.r...,... -...~.__.___""~.......-" .... " ~ ~ . r _ _ _ _ _ " . . . . _ _ . . " . . . " . ~ " ~ . . . " - . - - , ~ ~  

Chapter 2 

ChaPter 

-. . ~ . ~ - ~ l . . ~ I I ~ - . - . I I .  

Need for Power Analysis - TVA's need for power analysis, 'ITA power 
supply, base-load, intermediate, peaking, storage resources and TVA's 
generation mix 

Chapter 4 

Energy Resource Options - potential supply- and demand-side options 
for future TVA power portfolios 
Resource Plan Development and Analysis - overview of scenario and 
strategy development, key uncertainties that defined the scenarios, 
planning strategies, portfolio development, planning strategy scorecard 
(including ranking and strategic nietrics), scorecard calculation and 
planning strategy evaluation 
Drdt Study Results - results from the Draft IRP analysis which includes 
the identification of the preferred planning strategies 
Final Study Results and Recommended Planning Direction - results 
from the final IRP study which includes the identification of thc 
Recornmended Planning Direction 

Chapter 5 

Chapter 6 

"-"." ~ --_..- 

Chapter "7 

Chapter 8 

Chapter 9 Next Steps - identifies next steps and recommendations 

Method for Computing Environmental Metrics - process and results 
from the analysis used to determine the impact of the Recommended 
Planning Direction on the TVA environment 
Method for Computing Economic Impact Metrics - process and results 
from the analysis used to determine the impact of the Recommended 
Planning Direction on the TVA economv 

- 
Appendix A 

---------I- 

Appendix B 

Energy Efficiency and Ikmantl Response - process used to develop 
EEDR portfolio used in thc Draft IRP and final analysis for the 
Recommended Plannine Direction 

Appendix C 

Development of Renewable Energy Portfolios - process used to 
develop the renewables portfolio used in the Draft IRP and the final Appendix 1) 
analysis for the Recommended Planning Direction 
Draf? IJW Phase Expansion Plan Listing - 20-year expansion plans for 
each strate.gy evaluated during the Draft IRP analysis Appendix E 
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Stakeholcler Input Considered and Incorporated - comments were 
reviewed in detail and input was incorporated Appendix F 
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2 IRPProcess 

The IRP process to develop the Recommended Planning Direction was extensive. 
More than two years were dedicated to discuss needs, wants, advantages, challenges, 
constraints, trade-offs and compromises required to develop a plan of this magnitude. A 
wide range of stakeholders were involved in this process, representing the general public, 
distributors of  TVA power, industiy groups, acadeniia and research professionals and 
TVA leadership. 

This IRP represents a significant investment by TVA to understand the needs of the people 
it serves and how to address those needs in a cost-effective, reliable manner. TVA believes 
in this process and has committed to begin the next IRP effort by 2015. 

To fully appreciate the scope of TVA's IRP process, the road to producing the final 
IRP must be understood. TVA's IRP process consisted of the following seven distinct steps: 

1. 

2 .  

3. 

4. 

5. 

6 ,  

7. 

Develop scope 

Develop inputs and framework 

Analyze and evaluate 

Present initiaI results 

Incorporate input 

Identify Recommended Planning LXrection 

Approval of Recornmended Planning Direction 

Public participation was included in each step of the process and is explained in more 
detail in Chapter 3 - Public Participation. The process for steps two through six are 
described in more detail in Chapter 6 - Resource Plan Development and Analysis. Step 
seven, approval of Recommended Planning Direction, is described in Chapter 8 - Final 
Study Results and Recommended Planning Direction. 

2.1 Develop Scope 

In June 2009, TVA began a public scoping period. Public scoping coniments addressed a 
wide range of issues, including the nature of the integrated resource planning process, 
preferences for various types of power generation, increased energy efficiency and 
demand response (EEL3R) and the environmental impacts of TVA's power generation. 
The comments received helped TVA identify issues that were important to the public. 
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2.2 Develop Inputs and Framework 

When faced with a challenge like planning the power system for the next 20 years, a 
“no-regrets” decision-making framework is generally the best approach. A “no-regrets” 
framework is one in which decision makers utilize the best possible information available 
to them. This allows them to weigh the likelihood and consequence of the risks and 
challenges that could surface so that decisions have a high likelihood of being sound in 
many possible states of the world. In order to facilitate a “no-regrets” decision-making 
framework, TVA employed a scenario planning approach in the development o f  this IRI? 

Scenario planning provides an understanding of how near-term and future decisions 
would change under different conditions. This allows for impacts on different 
courses of action to be effectively analyzed. These actions are then assessed to determine 
their performance in each and eveiy scenario as well as their relative performance in 
all scenarios. 

Future decisions that produce similar results across different conditions may imply that 
these decisions provide more predictable outcomes, whereas decisions that result in 
niajor differences are less predictable and therefore more “rislry.” 

TVA began this process in collaboration with the 
Stakeholder Review Group (SRG) and developed a 
set of resource planning strategies that would be 
analyzed within the framework of  this IRP. 

These resource strategies represent decisions 
that TVA has control over (e.g., asset additions, 
idling coal-fired capacity, integration of more 
flexible resource options), whereas the scenarios, 
which are described in inore detail below, 
represent aspects that TVA has no control over 
(e.g., more stringent regulations, fuel prices, 
construction costs). 

Different riiixes of resource options (ix., supply- 
side generating technologies and demand-side 
programs) formed the framework for distinct 
resource planning strategies and were designed to allow for flexible resource selection 
over the intended duration of the IRP planning horizon Significant expert input was 
incorporated to ensure the feasibility of the elements of each planning strategy. 
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To facilitate a “no-regrets’’ analysis of the strategies developed above, TVA developed 
a series of scenarios to analyze the various outcomes of the resource planning strategies. 

These scenarios differed from each other in several key areas, such as projected customer 
demand, future economic conditions, fuel prices, regulatory frameworks and numerous 
other key drivers. Like the strategies, these scenarios were also developed in collaboration 
with the SIIG. 

The goal of defining scenarios was to identifjr sets of potential events, forecasts and other 
important drivers that TVA cannot directly control, but that would have a direct impact on 
TVA’s ability to achieve the goals of this IW. 

One way to think of scenarios is as miniature models of the future. In one model, the 
economy might stagnate, prices drop and electricity demand remains flat. In another, 
strong economic recovery could pressure fuel prices, drive interest rates higher, lead to 
rapid recovery in electricity sales and long-term demand growth and put pressure on the 
cost of building generating assets. Both scenarios present dramatically different challenges 
to any one resource strategy. 

Therefore, the key to sound resource planning is designing a strategy that performs 
reasonably well in all scenarios, regardless of which scenario best captures the actual state 
of the world in the future. 

Seven scenarios were initially developed. Each resource planning strategy was tested 
within the seven scenarios for performance. The seven scenarios and five strategies are 
explained in detail in Chapter 6 - Resource Plan Development and Analysis. 

2.3 Analyze and Evaluate 

After the scenarios and strategies were developed, detailed analysis was undertaken for 
each planning strategy within each of the scenarios. This phase of the IRP employed 
industry standard capacity expansion planning and production cost modeling software 
to develop total cost estimates of each planning strategy in each scenario. Other metrics, 
including near- term rate impacts, risks and environmental footprint, were also developed 
using model outputs. 
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TVA analyzed the hypothetical performance on the cost, risk and environmental footprint 
of each strategy based on the assumption that the future unfolds in a manner that 
resembles the specifics of each scenario 

A total of 35 unique capacity expansion plans or “portfolios” were developed for each of 
the seven scenarios specific to each of the five strategies. Each portfolio represented a 
long-term, least-cost pIan of different asset mixes (both supply- and demand-side assets) 
that can be deployed to meet the power needs of the region. 

Each portfolio was ranked using selected metrics within the framework of a consistent, 
standard scorecard. Special care was also taken to note not only those portfolios that 
performed best overall, but also those portfolios that performed well in most states of 
the future (a key requirement for a “no-regrets” portfolio development). The metrics 
used were chosen based on their importance and centrality to TVA’s mission and 
included measures for capturing financial (e.g., cost and risk), economical and 
environmental impacts. 

The ranking was not intended to identify any single portfolio as “the best” in recognition 
of the fact that a portfolio with the highest overall score may not have performed as well 
as other portfolios across multiple scenarios. 1x1 other words, portfolios were analyzed 
for their robustness under stress across multiple scenarios, as opposed to overall 
performance in total. This was an important step since metrics alone could signify good 
performance in one or  two fiiture states of the “worltl,” but average or poor performance 
in all others. 

The process of a consistent analytical ranking exercise provided TVA’s Board of Directors 
and leadership team with information that was used to help conduct evaluations of 
decisions pertaining to TVKs existing generation fleet and available generation options. It 
also facilitates TVA’s ultimate adoption of a long-term resource planning strategy that will 
serve as a foundation for WAS near-term business and financial plans. 

2.4 Present Initial Results 

For this phase of the lliy process, TVA presented the results of the Draft IRP and the 
associated EIS to both internal TVA management and the general public. The Draft IHY 
outlined alternative strategies that TVA considered, but did not include an exhaustive 
list of all strategies that were analyzed. However, it did include a sampling of  unique 
strategies that represent a broad spectrum of  viable options for implementation. 

As in the scoping period, TVA encouraged public comments on the Draft IRP and the 
associated EIS. The comments received enabled TVA staff to identify public concerns and 
recommendations concerning the future operation of the TVA power system. 
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The public comment period began in October 2010 with the EPA's publication of the 
Notice of Availability of the Draft IRP and associated EIS in the Federal Register. 

During the public comment period, TVA held five public meetings to provide information 
about this 1lU' as well as the opportunity to provide input to TVA staff. 

TVA addressed all substantive comments received during the public comment period 
in the final INP and the associated EIS. 

2 .S Incorporate Input 

The public comment period ended Nov. 15, 2010. TVA received approximately 500 
comments. All comments were reviewed in detail and synthesized into key points that 
required a response. Comments were logged into a comment management database for 
tracking purposes and assigned to an appropriate subject-matter expert. An extensive 
inventory of responses is included in the associated EIS. 

2.6 Identify Recommended Planning Direction 

After review of the public comments received and additional analysis, TVA staff 
identified a Recoinnieiided Planning Direction to present to '1lrA's Board of Directors 
The Recommended Planning Direction is based on a number of key criteria, as 
mentioned above, and is intended to serve as a guide for implementation of 
TVA's planning objectives. 

2.7 Approval of Recommended Planning Direction 

No sooner than 30 days after the Notice of Availability of the associated EIS is published 
in the Federal Register, the TVA Board of Directors will be asked to approve the 
Recommended Planning Direction. The TVA Board of Directors' decision will be described 
and explained in a Record of Decision. 
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