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A Lundy Kiger i Applied Energy Solutions
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Electric Utility and Natural Gas Pipeline

OG&E _
ANine power plants . “
A755,000 customers
A30,000 square mile

distribution system

Enogex Inc.
A8,300 miles of pipeline
ASix processing plants
A23 billion cubic feet

of natural gas storage

@ Wind Farm @ Power Plant @ Natural Gas Processing  Natural Gas Storage

Enogex Pipeline
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Unprecedented Challenges

AElectricity demand continues to increase
AResources are constrained worldwide
ANatural gas prices are up significantly
AAging U.S. electrical infrastructure
AGreenhouse gas legislation is likely

COSTS™)




Challenges

INCREASING DEMAND FOR
RESOURCES
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base year.
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Source: U.S. Department of Energy, Energy Information Administration (EIA)




Raw Materials Price Index
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Sources: U.S. Geological Survey, Mineral Commodity Summaries, the Bureau of Economic Analysis, and a forthcoming report on rising utility construction
costs prepared by The Braftle Group for the Edison Foundation
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Challenges

RISING (AND VOLATILE)
NATURAL GAS PRICES



T =

Increasing Natural Gas Prices

Natural Gas Prices (Wellhead)

12

10 i

$ per Thous. CF
o

Source: Energy Information Administration - http://tonto.eia.doe.gov/dnav/ng/ng_pri_sum_dcu_nus_m.htm

A 323%increase in natural gas prices from 1998 to 2008



In 2008, we have seen an additional

surge in natural gas prices.
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Challenges

AGING INFRASTRUCTURE



AARRi sing Utility Construction Cost
I Edison Foundation/Brattle Group Report

A70 % of transmission lines are 25 years or older
A70 % of power transformers are 25 years or older

A60 % of circuit breakers are more than 30 years old



Avg. Age of OG&E Generating Assets

Muskogee

Age Per Unit
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Challenges

GREENHOUSE GASES



U.S. Electric Sector
CO, Emissions (million metric tons)

CO, Reductions
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Achieving all targets is very aggressive, but
potentially feasible

Efficiency Load Growth ~ +1.05%/yr

3Whatos

L A Higher fuel prices
A Lower GDP, load growth rate
A More renewables, nuclear

Technically
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Load Growth ~ +0.75%/yr

Renewables 55 GWe by 2030

100 GWe by 2030

I Nuclear Generation 15 GWe by 2030

64 GWe by 2030

No Heat Rate Improvement for

Advanced Coal Existing Plants

1-3% Heat Rate Improvement for
130 GWe Existing Plants

Generation 40% New Plant Efficiency 46% New Plant Efficiency
by 20201 2030 by 2020; 49% in 2030
CCs None Widely Deployed After 2020
0 — .
PHEV None 10% of New Light-Duty Vehicle

Sales by 2017; 33% by 2030

DER < 0.1% of Base Load in 2030

5% of Base Load in 2030

1990

1995 2000 2005 2010

2015

2025 2030

2020




