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Electricity Transmission Infrastructure

Network Facilities

A $360 billion asset
Three large interconnected networks in U.S.

Each interconnection a single "machine*
— 2003 blackout
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Physics Are Important

 Electricity flows:
— In all directions
— Toward least resistance
— At speed of light

« Transmission is passive -- becomes active
when connected to generation and load
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Who Invests In Transmission

Primarily the Investor Owned Utilities - own 70% of US grid
Federal government (BPA, WAPA, SEPA)

Municipals

Rural Electric Cooperatives

Independent Transmission Companies

Merchant Transmission Companies
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We Need More Transmission Investment

Investment has lagged needs of market for 25 years
70% of lines are 25 years or older

NERC:
— Networks are operated near limits more frequently (NERC)

— Number 1 challenge to reliability: aging infrastructure and limited
new construction (survey of industry professionals)

Estimated cost over next 10 years: about $85 billion (EEI)
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Transmission Investment by Integrated and
Stand Alone Transmission Companies
(1975-2003)

Millions of dollars (Real $2003)
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Transmission Mileage and Demand

Transmission Mileage and Demand
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Why Is Transmission Important ?

. Reliability

« Relieve grid congestion
— Congestion increases electricity prices
— $2 billion per year in Mid-Atlantic
— Nearly $1 billion in New York
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Why Is Transmission Important? (cont’d)

e Large interconnected interstate markets

— Growing in importance due to FERC'’s evolving
competition policies

¢ Some generation Is in remote locations
— Renewables (wind, solar, geothermal)
— Mine mouth coal plants

COVINGTON




Challenges to Transmission Expansion

NIMBY (not in my back yard)
Concern about recovery of investment dollars

Cost allocation -- who pays for the expansion?
— “Reliability” investments
— “Economic” investments

Expansion in state A needed to help state B
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Who Regulates Transmission?

FERC -- terms and conditions for transmission of
electricity in interstate commerce

States -- siting of transmission facilities

FERC has backstop siting authority in National
Interest Transmission Corridors designated by DOE

— Currently: Mid-Atlantic and Southwest

Transmission rates -- authority split between FERC
and the states
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NIETC: Mid-Atlantic




NIETC: Southwest




FERC Policy on Transmission

Order No. 888 -- open access, non-discrimination
Regional Transmission Organizations (RTOS)
Pricing incentives for transmission expansion

Mandatory reliability rules under EPAct 2005




FERC Order No. 888

Open access tariffs
— Standard terms

Transmission rates separate from generation rates
(“unbundled”)

Transmission personnel separate from merchant
personnel

Transparent reservation system (OASIS)
— Internet




Regional Transmission Organizations
(RTOS)

Independent of market participants
Manage the grid over large region
Dispatch generation

Operate regional power markets

Maintain reliability
— Including managing congestion

Perform regional transmission planning







RC’s Pricing Incentives for
ransmission Expansion

Incentive returns on equity (ROE)
Construction costs in progress
Pre-operation expenses

Deferred recovery where retall rate freeze

Higher ROE if member of RTO or ISO




Mandatory Bulk-Power Reliability
Rules

Applicable to all users, owners and operators of the
bulk power system

Electric Reliability Organization (NERC) certified by

FERC
ERO proposes reliability rules to FERC
Rules approved by FERC have force of regulation

ERO may impose penalties for rule violations (subject
to FERC review)




Summary

Transmission is critical for reliability and lower prices
Large network is interconnected and physics are important
Regulatory authority is shared: Federal - State
Transmission expansion poses big challenges

FERC’s competition policies strongly influence:

— Grid management
— Investment planning




