Challenges Facing Our

Nati onos Transm

Susan Tomasky - President
AEP Transmission

7. AMERICAN
ELECTRIC
POWER




American Electric Power E

Strength & scale in assets & operations
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National Landscape

Challenges

=

X |ncreasing focus on renewable sources of energy has highlighted the
weakness in the existing system and in the planning processes used
to develop new transmission

X Concerns over the environmental impact of burning fossil fuels will
continue to challenge the industry

x EXisting transmission system:
U aging and in need of upgrades

U was not built to support competitive regional markets and is not adequate to
meet future demand growth and integrate potential renewable generation
resources

U not designed to be adaptive to major changes in the generation supply mix
Opportunities

x Strategic expansion of the transmission grid, including development of a
robust national EHV transmission system can better prepare the United
States to address these challenges in a timely, cost effective and efficient

manner.
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National Landscape: Resources on Wires

Accessing Americads Resources

x  Optimal use of renewable and fossil fuels are
constrained due to insufficient transmission OIL SAND. NATURAL GAS. WIND.
infrastructure HYDRO

X Investment in a EHV transmission system
extending coast to coast will enable the US
to use its resources when and where it may
be needed in the future

A Remove barriers to access renewables and improve the
diversification in our fuel supply

A Lowers system losses
A Broader sharing of reserves

A Adds to energy security, reduces environmental impact
and ultimately allows continued growth of the US

x  Economic growth remains closely tied to
energy and climate related initiatives,
requiring policies which understand these
interdependencies.
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Vision of The Next Interstate: EHV Transmission E

Conceptual 765 -kV overlay for wind integration can save 20 GW of supply.

NBEL Updated Maps: . . T
Cattorie 3002 Composite Wind Resource Map Ex\ating 765164
Somecics G New 765 kV

Connecticut (2001)
Delaware (2002)
Hawall (2004)
Idaho (2002)
liinois (2001)

*
Pi{ AC-DC-AC Link

Missouri (2005)

New Hampshire (2001)
New Mexico (2003)
North Carolina (2002)
North Dakota (2000)
Ohio (2004)

Rhode Island (2001)
South Dakota (2001)
Texas mesas (2000)
Utah (2003)
Vermont (2001)
Virginia (2002)
Washington (2002)
West Virginia (2002)
Wyoming (2002)

The remaining states use data from the 1987
"Wind Energy Atlas of the United States".
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Vision of the Next Interstate: Benefits of EHV E

Weak Backbone Robust Backbone

x  Reliance on local, high cost generation x  True generation diversification (cost,
supply, geography)

x  Lower reserve margin

x  Higher reserve requirement

x  Higher system losses

. _ x Lower system losses
x  Greater need for additional right -of-

way x  Less right-of-way consumption

Xx Higher ocoincident o0 px alteattracxabsto large-scale
renewables
x  Lower system efficiency

x  Compliment to smart -grid initiatives
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x Decreases O0coincide
x  Higher system efficiency

x Increased reliability

A 765 overlay would provide for connection of up to 400 GW of wind, improve the US supply
portfolio, provide for environmental sustainability and cultivate an opportunity for growth
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EHV Transmission: Environmentally Sensible

Note: Approximate rela-
tionship based on Surge
Impedance Loading (i.e.
reactive power balance
point) 345 kV single

circuit tower lines with

two conductors per phase
compared to 765 kV single
circuit lines with six con-
ductors per phase.

345 kv

Six Single Circuit Towers
(900 ft. Right-of-Way) 765 kV
One Single Circuit Tower
(200 ft. Right-of-Way) 345 KV

Three Double Circuit Towers
— (450 ft. Right-of-Way)
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Wind 765 kV 500 kV 345 kv
Turbine Single Circuit Single Circuit Double Circuit

Wind Turbines and Transmission Towers
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