rencwable sources of power. Demand for fossil fuels surely will overrun supply sooner or later,
as indeed it already has in the case of United States domestic oil drilling. Recognition also is
growing that our air and land can no longer absord unlimited quantities of waste from fossil fuel
extraction and combustion. As that day draws nearer, policymakers will have no realistic
alternative but to turn to sources of power that today make up a viable but small part of
America’s energy picture. And they will be forced to embrace energy efficiencies — those that are
within our reach today, and those that will be developed tomosrow. Precisely when they come to
grips with that reality — this year, 10 years from now, or 20 years from now — will determine bow
smooth the transition will be for consumers and industry alike.
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RESOURCES

B.S. Shackouls
Chaitrnan, President and
Chief Executive Officer

February 21, 2000

Mr. Joe Kelliher

Senior Advisor to the Secretary
Office of the Secretary

U.S. Department of Energy

1000 Independence Avenue, SW
Washington, DC 20585

Dear Mr. Kelliher:

As chairman of the Domestic Petroleum Council, and also on behalf of our Vice Chairman, Ray
Seegmiller, and all of us who met with you last week, I want to thank you for taking the time to
do so. We appreciated being able to discuss our current natural gas situation and what it will
take to meet the dramatically increasing future demand. We were also glad to be able to provide
our thoughts on the importance of the Gulf of Mexico Lease Sale 181.

The large independent exploration and production company members of the DPC will continue
to do all we can to find and produce the natural gas our consumers need in order to maintain a
healthy economy. We will also work closely with you and other members of the Administration
and Congress toward the coordinated and comprehensive natural resource and energy policies
our nation nceds.  The insights you provided concerning some ways we may be of most help in
working toward our common energy goals were most welcome,

Please do not hesitate to let any of us who met with you know if we can answer other specific
questions or discuss other issues anytime.

Syt

¢ Ray Seegmiller, Chairman, President & CEO, Cabot Oil & Ga&’
and DPC Vice Chairman
William F. Whitsitt, DPC President
Gavin H. Smith, Vice President, Burlington Resouroes _
Greg Moredock, Director, Government Relations & Regulatory Affairs, Cabot Oil & Gas

5051 Westheimer, Suite 1400, Houston, Taxas 77056-5604, Telophone 713-624-9394, Fax 713-624-9605
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The White House CO? 5)

OfDice of the Press Secretary

For Immediate Release September 27, 1993

Fact Sheet
N ooproliferation And Export Control Policy

The President today established a framework for U.S. efforts to prevent the proliferation of weapons of
mass destruction and the missiles that deliver them. He outlined three major principles to guide our
nonproliferation and export control policy:

= Our national sceurity requires us to accord higher priority to ponproliferation, and to make it
an integral element of our relations with other countries.

- To strengthen U.S. economic growth, democratization abroad and intérnational stability, we
actively seek expanded trade and technology exchange with nations, including former
adversanies, that abide by global nonproliferation norms.*

- We need to build a new consensus - embracing the Executive and Legislative branches, -

industry and public, and friends abroad - to promote cffective ponproliferation efforts and
inicgrate our nonproliferation and economic goals.

The President reaffinmed U.S: support for a strong, effective Wlifq‘aﬁon regime that enjoys broad
multilateral support and employs all of the means at our disposal to advance our objectives.

Key clements of the policy follow.

Fissile Materia)

The U.S. will undertake a comprehensive approach 1o the growing accumulation of fissile material from
disnantled nuclear weapons and within civil nuclear programs. Under this approach, the U.S. will:

- Seck to eliminate where possible the accumulation of stockpiles of highly-enriched uranium
or plutonium, and to ensure that where these materials already exist they are subject to the
highest standards of safety, security, and international accountability.

- Propose a multilateral convention prohibiting the production of highly-enriched uranium or
plutonium for nuclear explosives purposes or outside of intemational safeguards.

- Encourage more restrictive regional arrangements to constrain fissile material production in
regions of instability and high proliferation risk.

- Submit U.S. fissilc material no longer needed for our deterrent to inspection by the
International Atomic Energy Agency. :

V2RA1 12:54 P
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- Pursue the purchase of highly-enriched uranium from the former Soviet Union and other
countries and its conversion to peaceful use as reactor focl. '

- Explore means to limit the stockpiling of plutonium from civil nuclear programs, and seck to
minimize the civil use of highly-enriched uranium.

- Itiate a comprehensive review of long-term options for plutonium disposition, taking into
account technical, nonproliferation, environmental, budgetary and economic considerations.
Russia and other nations with relevant interests and expenience will be invited to participate in

this study.

The United States does not encourage the civil use of _plutonium and, accordingly, does not itsclf engage in
plutonium reprocessing for either nuclear power or nuclear explosive purposes. The United States,
however, will maintain its existing commitments regarding the use of plutonium in civil puclear programs
in Western Europe and Japan.

. Eaport Controls

70 be truly effective, export controls should be applied uniformly by all suppliers. The United States will
harmonize domestic and multilateral controls 1o the greatest extent possible. At the same time, the need to
lead the International policy interests may justify unilateral export controls in specific cases. We will
view our unilateral dual-use cxport controls and policics, and climinate them unless such controls arc
cssential to national sceurity and foreign policy interests. -

- We will streamline the implementation of U.S. nooproliferation export controls. Our system must be more .

responsive and efficient, and not inhibit legitimate exports that play a key role in American economic
strength while preventing exports that would make a matenal contribution to the proliferation of weapons
of mass destruction and the missiles that deliver them.

Nuclear Proliferation

The U.S. will make every effort to secure the indefinite extension of the Non-Proliferation Treaty in 1995.
We will seek to ensure that the International Atomic Energy Agency has the resources peeded 1o .
implement its vital safeguards responsibilities, and will work to strengthen the laca's ability to detect
clandestine nuclear activitics. :

Missile Proliferation

We will maintain our strong support for the Missile Technology Control Regime. We will promote the
principles of the Mter Guidelines as a global missile nonproliferation norm and seek 1o usc the Micrasa
mechanism for taking joint action to combat missile proliferation. We will support prudent expansian of
the Micr's membership to include additional countries that subscribe to international nonproliferation
standards, enforce effective cxport controls and abandon offensive ballistic missile programs. The United
States will also promote regjonal efforts to reduce the demand for missile capabilities.

The United States will continue to oppose missile programs of proliferation concern, and will exercise
particular restraint in missile-related cooperation. We will continuc fo retain a strong presumption of denial
against exports to any country of complete space launch vehicles or major components.

32801 12:54 PM
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The United States will not support the development or acquisition of space-launch vehicles in countries
outside the Micr. '

For Micr member countries, we will not encourage new space Jaunch vehicle programs, which raise .
questions on both nonproliferation and economic viability grounds. The United States will, however,
consider exports of Micr-controlled items to Mtcr member countries for peaceful space launch programs

on a case-by-case basis. We will review whether additional constraints or safeguards could reduce the nisk
of misuse of space launch technology. We will seck adoption by all Micr partners of policies as vigilant as
our own.

Chemical and Biological Weapons

To help dctes violations of the Biological Weapons Convention, we will promote pew measures to provide
increased transparency of activities and facilities that could have biological weapons applications. We call
on all nations — including our own -- 1o ratify the Chemical Weapons Convention quickly so that it may
enter into force by January 13, 1995. We will work with others to support the international Organization
for the Prohibition of Chemical Weapons created by the Convention.

Regional Nonproliferation Initiatives

Nonproliferation will receive greater priority in our diplomacy, and will be taken into account'in our
relations with countries around the world. We will make special efforts to address the proliferation threat
in regions of tension such as the Korean peninsula, the Middle East and South Asia, including ¢fforts to
address the underlying motivations for weapons acquisition and to promote regjonal confidence-building

steps.

in Koma, our goal remains a non-nuclear peninsula. We will make every effort 1o secure North Korea's full
cornpliance with its ponproliferation commitments and cflective implementation of the North-South
denucleanzation agreement. :

% parallel with our efforts 10 obtain a secure, just, and lasting peace in the Middle East, we will promote
dialogue and confidence-building steps to create the basis for a Middle East free of weapons of mass
destruction. In the Persian Gulf, we will work with other suppliers to contain Iran’s nuclear, missile, and
Cbw ambitions, while preventing reconstruction of Iraq’s activities in these areas. In South Asia, we will
encourage India and Pakistan to proceed with multlateral discussions of nonproliferation and security
issues, with the goal of capping and eventually rolling back their nuclear and missile capabilities.

- Indeveloping our overall approach 1o Latin America and Sbn;h Africa, we will take account of the

significant nonproliferation progress made in these regions in recent years. We will intensify efforts to
ensure that the former Soviet Union, Eastern Europe and China do pot contribute to the spread of weapons
of mass destruction and missiles.

Military Plaoning and Doctrine

We will give proliferation a higher profile in our intelligence collection and analysis and defense planning,
and ensure that our own force structure and military planning address the potential threat from weapons of
mass destruction and missiles around the world. :

Conventional Arms Transfers

32801 1254 P>

255

DOE002-0265



Presidat Clinton Fact Shert an Noegeol_xport Contrd Policy, Scptember 27, 1993 Kle/IIC/TEMP/PDDE).9 ).

~
We will actively seek greater tnnspmtncy in the area of coaventional arms transfers and promote regional
confidence- building measures to encourage restraint on such transfers to regions of instability. The U S.

will undertake a comprehensive review of conventional arms transfer policy, taking into account national
sccunity, arms control, trade, budgetary and cconomic competitiveness considerations.

AR#
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Federal Financial Instruments

During periods of low oil prices, independent producers and support companies — particularly
smaller ones — need flexible financial instruments to carry them through the price downtumn.
Currently, the primary source of external financing is bank loans. These loans must comport

~ with banking regulations and, when prices are low as they were in 1998 and eary 1999, harsh
choices have to be made that put many producers and support companies out of business.
This recent price crisis has resulted in new options being developed.

DOE and SBA Program - The Department of Energy and the Small Business Administration
have negotiated a memorandum of understanding to facilitate the use of financing options
avaiiable under the agency’s small business assistance programs. This is an important
recognition of the need to develop federal financial instruments to help small producers.
Nevertheless, this option is limited due to a number of factors including small producers’
unfamiliarity with the programs, the relatively small value of the loans (usually less than $1
million), the reluctance of most banks to make loans to businesses engaged in natural
resource extraction (even with 75 percent guarantees), and the fees, red tape, and other
paperwork involved in securing SBA loan guarantees. Additionally, the Department of Energy
and the Small Business Administration created a workgroup lo serve as a liaison among
domestic crude oil producers, banks and financial institutions, and federal small business
assistance agencies. It will provide administrative and technical support to banks and financial
institutions assisting domestic crude oil producers and it will identify regulatory and legislative
initiatives to make SBA loan guarantee programs more useful to small businesses in the
domestic crude oil production industry. '

Emergency Oil and Gas Loan Guarantee Program — Congress has created a $500 million loan
guarantee program for independent producers and small business service companies. The
program will provide qualified producers and service industries companies access to a
guarantee fund to back loans through the private market. The two-year program calls for a
special loan guarantee board, comprised of the Federal Reserve chairman, the Commerce
secretary and the Securities and Exchange Commission chairman, to oversee the program.
The board would have the flexibility in terms of setting the level of the federal guarantee (up to
85 percent), the appropriate collateral and the loan amounts and interest rates. Small C
producers and service companies will be able to borrow up to $10 million at a rate determined
to be reasonable taking into account the current average yield on outstanding obligations of
the United States with remaining periods of maturity comparable to the maturity of the loan.
The federal government would not actually provide the loans, but instead guarantee lenders
that the government would repay loans if the borrowers defaulted. Regulations implementing -
the program were released on October 18, 1999. The first loan guarantee applications were
submitted, but the regulatory burden of the process and poorly structured criteria have resulted
in a low number of initial applications. The Board is now processing these applications.
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if this program is going to meet its objectives and respond to the needs of small producers and
small business service companies, it needs to be revamped administratively or legislatively.
Without changes it will not attract lending industry participation and it will discourage the
companies that could benefit from its use.

PADDIE MAC - Another option for Congressional consideration is the PADDIE MAC
approach. It would create a government-sponsored enterprise (GSE) along the lines of Freddie
Mac and Fannie Mae that would provide low cost capital to support oil and natural gas
exploration and production by smaller domestic producers. The nation must face the reality
that the 60 percent of domestic oil production that comes from the onshore lower 48 states is
rapidly becoming the domain of independents. .In 1997, over 60 percent of this production
came from non-major oil companies. These companies need reliable financing and the current
banking system does not encourage lending to such entities particularly during and afier price
crises. PADDIE MAC would provide encouragement to develop financing and allow the risk of
the financing to be spread among many lending institutions. And, like other successful GSEs, it
would create a secondary market that would allow the initial capital to recycle back to fund
additional production.

January 2000
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Inactive Well Recovery Act

U.S. Representative Mac Thomberry (R-TX) and Senator Kay Bailey Hutchison introduced
legislation (HR 497; S 325) that would help reduce the United States’ dependence on foreign
oil and increase jobs and production for domestic oil and gas. This will be accomplished by
providing producers with a federal income tax exemption for bringing back wells into
production that have been shutdown during the oil price crisis — also known as inactive wells.

Reasons for Changé

1. To provide an Incentlve for Recovery — The majority of inactive wells have been idled
because they became uneconomic during the oil price crisis of 1998-99. This legislation
will restore the economic incentive for producers to bring inactive wells back on line by
letting them keep the part of their revenues that would otherwise go to pay federal
income taxes.

2. To Expand Federal Revenues — The Inactive Well Recovery Act would increase the
stream of revenue going into the federal government in two important ways. First, royalty
owners will still pay federal taxes on income generated from the recovered well. Since
these individuals are currently paying no taxes on these wells at all, every dollar of
additional revenue will be a net gain. Secondly, because the legislation is expected to
increase the number of jobs in the oil and gas industry, it will increase the number of
workers who will be paying taxes on their wages and eamings.

3. To Maintain a Viable Domestic Oil and Gas Industry — The facts speak for
themselves. in 1981, there were more than 3,900 rotary drilling rigs active in the United
States. By 1999, the annual average count had dropped to 625. Likewise, in 1981 nearly
700,000 people were employed in the upstream part of the oil and gas industry. By 1997,
this employment had dropped to 335,000 jobs. The oil price crisis of 1998 and 1999
reduced employment by another 65,000. Total job losses during this 18 year period has
exceeded 400,000.

To Reduce U.S. Dependence on Foreign Oil Imports — In 1981, the
United States imported just under 4.4 million barrels per day of crude
oll. By 1998, crude oil imports had increased to over 8.5 million barrels
per day. Oil imports exceeded 55 percent of demand in 1998. And, the
federal government has again concluded that oil imports pose a threat
to national security. Oil imports constitute one of the largest components
of the nation's imports and are a significant factor in the country’s trade
deficit. It also costs us in another important way - national defense.
Protecting against the potential instability of Middle Eastern oil supplies
consumes significant amounts of the U.S. budget. CNN reported in
1998 that "military buildups that have kept U.S. ships, planes, and
troops within striking distance of Irag since the 1991 Persian Gulf war

btth/www,ipaa.org/dcpanmcnts/commum'cations/fact__sheet/inactivc,htm
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have cost U.S. taxpayers about $6.8 billion...." This $6.8 billion figure is
in addition to annual expenditures of about $50 billion to maintain a
strong military contingent in the Gulf. The Inactive Well Recovery Act
won't solve all of the country’s problems in this regard; it will be a step in
the right direction.

This bill was modeled after the three-year inactive well incentive program that was enacted in
Texas in 1993. Since that time, nine other states have adopted a similar program, According to
then-Texas Railroad Commissioner Barry Williamson, Texas realized more than $1.65 billion in
revenue from 6,071 wells retumned to production under the state program. '

May 2000
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Supporting A Fair Rule for Calculating Federal Royalties

MMS’ Proposed Rule on Oil Valuation. On March 18, 2000, MMS changed the rules that set
forth the cniteria for paying royalties on federal oil production. MMS' proposals essentially
increase the amount of royalties to be paid by assessing royalties on downstream values
without full consideration of all costs. :

On December 30, 1999, the MMS issued its latest proposal. During the 15t Session of the

106" Congress, another moratorium was signed into law prohibiting the MMS from issuing a
final rulemaking prior to March 15, 2000. Originally the moratorium would have prohibited MMS
from issuing a final rulemaking until October 1, 2000. However, during negotiations between
appropniators and the Administration, this shorter timeframe was agreed to because the
Administration threatened a veto of the entire budget should it contain a moratorium thereby
allowing MMS to issue a final rulemaking on March 16 with an effective date of June 1, 2000.

This proposal contains some positive modifications. For example, except for the newly minted
duty to market, MMS has added more certainty for those producers selling oil arm's-length at
the lease. When this rulemaking began, all producers including wellhead sellers were to base
royalties using NYMEX. Considerable progress has been made in this area. Another area that
has been improved is the ability to receive a binding determination as to how to properly pay
royalties. The proposal also provides an opportunity to receive guidance, unless MMS
disagrees with the factual situation. Improvements have been made in the area of quality
adjustments and transportation for those producers who are required to use index.

Unfortunately, no improvements have been made for those producers using an affiliate to
market their oil or refine their oil with regard to the starting point for determining value for
royalty purposes. Except for the Rockies (excluding New Mexico), the MMS continues to
ignore willing buyer/willing seller transactions in the field by proposing published indexes.

The MMS continues to claim that it is legally authorized to require producers to market
production downstream at no cost to government.

Royalty Litigation. On March 15, 2000, MMS issued a final oil valuation proposal. During the

1 Session of the 106™ Congress, another moratorium was signed info law prohibiting the
MMS from issuing a final rulemaking prior to March 15, 2000. The rulemaking became
effective June 1, 2000. ~

bttp://www.ipaa.org/departments/communications/fact_sheet/royalties.htm 5/2/2001 261
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On March 28, 2000 IPAA obtained a landmark royalty court decision in /IPAA v. Armstrong. The
judge clearly ruled against MMS by stating that royalties are due on the value of production at
the well. He determined that MMS’ gas transportation rule was arbitrary and capricious and
thereby ordered that it could not be implemented. The government has responded by asking
the judge to clarify his decision so it can implement parts of its rulemaking. In conjunction with
AP, IPAA has filed a motion objecting to the govemnment’s request.

This win led to an expedited filing on the oil valuation rulemaking. On April 10, 2000, IPAA filed
a lawsuit, JPAA v. Baca, claiming that this rulemaking is arbitrary and capricious as well.
Fortunalely, IPAA was assigned the same judge who decided IPAA v. Anmstrong. In response
fo these two lawsuits, Democrats from Texas and a group of Senators have sent letters to
Secretary Babbitt requesting the oil valuation rule not be implemented until JPAA v. Baca is
decided. IPAA’s oil royally litigation task force is currently deciding if IPAA should file a stay
with regard to the oil royalty rulemaking or to approach the government and see if it will agree
to an expedited hearing schedule.

ACTION

It is likely the government will appeal IPAA. v. Amnstrong. If so, the Land and Royalty
Committee is seeking approval from the Board to respond to this appeal on behalf of the
association. Additionally, IPAA is discussing a possible expedited hearing with MMS in regard
to JPAA v. Baca.

Royalty In-kind. IPAA continues to pursue royalty in-kind as an alternative to royalty
payments. IPAA strongly supports MMS’ efforts to maximize and intemalize royalty in-kind via
pilots. IPAA supports targeted royalty in-kind legislation that would provide MMS additional
tools to be more creative when marketing in-kind barrels. This “toof kit" legislation may be
included in a more comprehensive energy-related legislative package.

August 2000
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Support DOI Cost-Cutting and Land Access Measures

During this election year, the Independent Petroleumn Association of America has focused its
agenda on legisiative and regulatory items that are achievable. '

Royalties:

The IPAA will remain advocates for reduced royalties during low oil and gas prices,
as well as marginal gas wells. However, given the cument political climate, any
royalty investment program will need to be pursued administratively.

Cost Cutting Legislative Measures:

Bingaman Legislation: The IPAA supports Senator Bingaman’s bill, S. 1997 that eliminates the
federal government's ability to deduct from federal oil and gas royalty dollars sent to the states
a portion of its costs. This bill will properly recognize the role of states with regard to federal
land and retum more revenues to states IPAA members reside in, dollars that typically go to
education.

Murkowski Legislation: The IPAA strongly supports the following components of a
comprehensive energy bill led by Senator Murkowski.

1. Speed up the processing of permits and applications to operate on public lands:
Independents can't afford to have investment capital sitting idle while they wait for
overdue approvals.

2 Streamline processes related fo the National Environment Policy Act (NEPA): Advocate
appropriate funding for BLM so they can more timely and comprehensively conduct
environmental document updates. )

3. Delegation to States: Wherever possible, delegate federal oil and gas activities to willing
states. Such delegation eliminates costly and tmely duplication between federal and
state governments.

4. Have the DOI and/or DOE conduct an inventory of its oil and gas resources contained in

~ the Rockies: This inventory would accurately reflect the lands that are not available for
development because it hasn't been leased, it has been administratively withdrawn, or it
has been leased but contains stipulations that are so restrictive economic development is
not feasible. This land inventory may be included in some other legislative vehicle.
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Regulatory Initiatives

1. Promote timely development of coalbed methane in the Powder River Basin: IPAA will
actively pursue needed appropriations to ensure environmental documents and
corresponding drilling permils are conducted in a timely fashion.

2. Forest Service Regulations: IPAA will comment aggressively on all regulations and
environmental documents that are being issued by the Department of Interior Forest
Service, for example the road less regulation, which greatly restrict land access. These
activities will be closely coordinated with lead regional and state associations. Litigation

-options regarding the proposed roadless policy are being investigated.

3. BLM Plain English Rule: Continue to participate in efforts to ensure that BLM doesn’t
issue a plain English re-write of all of its oil and gas regulations increases costs or
uncertainty for producers. Additionally, IPAA is concerned about BLM's desire to rewrnte
its offshore oil and gas lease form.

August 2000
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| Internal Revenue Code Section 29 Tax
Credit Availability

Section 29 of the Intemal Revenue Code provides a tax credit for production of certain

- honconventional fuels including gas from coal seams, Devonian shales, and tight formations if
produced and sold before Dec. 31, 2002 from a well drilled before 1993. The tax credit
currently set at $1.00/Mcf, reduces the regular tax liability doflar-for-dollar and expires Dec. 31,

2002.

Section 29(c)(2)(A) provides that the determination of whether any gas is produced from coal
seams, or a tight formation shall be made in accordance with Section 503 of the National Gas
Policy Act of 1978 (NGPA). Under this provision, the Federal Energy Regulatory Commission
(FERC) reviewed well determinations that were made by state jurisdictional agencies. The
FERC review was not a condition precedent to the qualification of the well's production, but
could be obtained retroactively. The Natural Gas Wellhead Decontrol Act of 1989 repealed
section 503 of the NGPA. This resulted in FERC's determination that it lacked authority to
review state determinations under Section 29

In an effort to accommodate congressional intent, FERC extended its review process to May
1994 for determination requests filed before 1993. The IRS previous position in Rev. Rul. 93-
54 found the drilling requirements to qualify for a section 29 credit were met if a taxpayer
recompletes into a qualifying formation from a well-bore that was drilled before 1993 and
produced from a deeper formation. However, at odds with this previous ruling and clear
congressional intent is a judgment in the True Oil v. Commissioner of Intemal Revenue case
that a FERC determination is a prerequisite for a section 29 well determination.

On February 8, 2000, FERC proposed a rule to allow for determinations on well recompletions
commenced after January 1, 1993, which comply with Rev. Rul. 93-54. IPAA filed comments
with FERC in April 2000 urging expansion of its proposal to include all wells that would qualify

under the scope of Section 29.

On July 14 FERC issued a final rule reinstating provisions for well category determinations for
certain categories of high-cost gas under NGPA section 107 (Order No. 616). An NGPA
determination will aliow the gas to be eligible for a tax credit under section 29 of the Internal
Revenue Code. The final rule adopts the IPAA position and extends the provisions to all wells
spudded before January 1, 1993, and recompletions both before and after that date that could
qualify for the section 29 tax credit. The rule also provides for the designation of new tight
formations. '

August 2000
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Offshore Development

Each year, independents dramatically increase their presence in the offshore, in both
traditional production areas and in frontier deepwaler leases. More than 400 independents are
active in the Gulf of Mexico, with at least 60 independents participating in the development of
deepwater leases. Independents are buying the vast majority of leases at sales in the Gulf of
Mexico.

Summary

. When oil experienced a price crisis, the IPAA responded by advocating legislation that would

provide for royalty incentives in different forms. Given the recovery of prices, efforts regarding
royalty incentives have been redirected to administrative options. Offshore producers believe
that marginal producing properties are being abandoned prematurely and marginal fields are
being left behind. A royalty incentive program may encourage development of these
properties. Additionally, independents believe new leases to be offered in deep and ultra-deep
waters could benefit from royalty increases.

IPAA is addressing several potential legislative issues including monitoring MMS’ new
proposed offshore lease form, DOI's attempt to deem an oil and gas lease not to be a property
interest, the impact of essential fish habitat designations, the faimess of an ocean policy act,
sufficient appropriations for MMS to ensure timely lease and permit issuance, offshore impact
assistance legislation, and offshore moratoria. Regulatory issues include MMS regulations and
US Coast Guard rewrites, safety and disqualification of operators, blowout prevention

" procedures, and discharge permits.

Highlights of Priority Issues

1. Royalty Iincentives for Offshore Properties. IPAA is working with an industry coalition
and DOV/DOE to attempt to model the economic impact of offering royalty incentives for
-offshore marginal well and marginal fields not yet developed, up to deepwaters.
Depending on the results of these modeling exercises, IPAA may seek implementation of
these incentives via a rulemaking. '

Other royalty incentive efforts include participation in three other industry
workgroups. One of the workgroups Is modeling royalty incentives for ultra-
deepwaters, which could be offered as part of the lease sale. The second
workgroup is making recommendations as to how MMS may streamline its case-
by-case application process for deepwater leases that existed prior to November
1985. The third workgroup is modeling the

economic need for a continuation of royalty incentives for properties in deepwaters
(200 m — 1600 m). This modeling effort has taken two forms:
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. 1.- A collaborative effort with MMS, and
+ 2. Athird party effort.

2. Maintain access to the potential resource areas in the offshore, with a
focus on Sale 181. Bills have been introduced each Congress that would place
under permanent moratorium all offshore areas currently closed to leasing (which
accounts for 86% of the U.S. offshore). Offshore oil and natural gas production has
eslablished an exemplary record of safe, environmentally sound operations. Vice-
President Gore recently announced a permanent moratorium for drilling offshore
Florida and Califomia. IPAA has made Sale 181 in the eastern Gulf of Mexico a
priority. It would be the'first sale held in the eastern Gulf for a number of years and
is scheduled for late 2001.

3. DOI's Attempt to Deem a Federal Lease not to be a Property Interest. During the

105" and 106" Congress, DOI attempted to insert into Bankruptcy Reform Legislation, a
provision that would deem a federal lease not to be a property interest. Its stated goal
was fo give the department quicker access to the property during a bankruptcy
proceeding. The lending community quickly pointed out that such a provision would have
a chilling affect on capital made available to producers for development. This ’
consequence is unacceptable and would result in fewer wells being drilled. IPAA is
encouraging an alternative approach for dealing with DOI's concems with abandoned
properties.

4. Critical Fish Habitats. IPAA is concemned aboyt the Department of Commerce issuing

- final regulations that could place off limits oil and gas development in areas of the
offshore deemed to be an essential fish habitat. Final regulations may be proceeding that
don’t recognize the fact that offshore oil and gas operations can coexist in a safe and
sound manner in areas containing fish habitats. If the Commerce Department begins to
limit access to the offshore, congressional action may be necessary. -

5. Coast Guard Regulations. IPAA is concemed about a proposed major revision of Coast
Guard regulations affecting Outer Continental Shelf (OCS) activities. The revision intends
to address new developments in the offshore industry and to implement existing
legislation and interagency agreements. Many of the proposed changes would have a
substantial cost impact on independent producers operating in the OCS. IPAA is working
with an industry coalition to outline the substantial monetary impact the proposal will
have on the offshore oil and gas industry. The coalition, which has asked the Coast
Guard to extend the comment due date, is currently working to develop comments and
related material. A

6. New Fees for Offshore Operations. As part of the President's FY 2001 Budget, the

- Administration is proposing new fees to the tune of $10 million/or various appiications to
offset budget reductions. IPAA opposed this new assessment and will seek the
appropriate level of appropriations so MMS can perform its duties without assessing
fees. . '

August 2000
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Role of the Strategic Petroleum Reserve

The Strategic Petroleum Reserve (SPR) s the nation's first line of defense against an
interruption in petroleum supplies. The U.S. govemment's commitment to withdraw petroleum
from the SPR early in a potential supply emergency makes the 570 million-barrel reserve a
significant deterrent to petroleum import cutoffs and a key tool of U.S. foreign policy.

Market driven price increases for petroleum and petroleum products have recently led some
lawmakers and consumer groups 1o call for the sale of petroleum from the SPR to lower prices.
IPAA strongly opposes all non-emergency sales of crude oif from the SPR aimed at
manipulating prices. :

The SPR was created to deal with supply disruptions, not high prices. Interference in the
petroleum market is counterproductive to natural adjustments in the marketplace, and is
particularly harmful to America’s independent producers. Because they operate in the
upstream, independent producers are more susceptible to shifts in the commodity market
prices of petroleum.

Each day nearly 19 million barrels of petroleum are used throughout the U.S., principally as
transportation fuels. This constitutes nearly 30 percent of daily world production. With
increasing U.S. consumption, petroleum imports have likewise increased significantly.
Currently, the U.S. depends on imports to meet 56 percent of its petroleum requirements, and
‘this dependence is expected to increase to over 62 percent by the year 2010.

Two thirds of the petroleum entering the world market is from historically unstable countries in
the Middle East and Africa. During a petroleum supply disruption, however, conventional
supply pattemns may be disrupted. As a result, with its high level of import dependence, the
U.S. is potentially at considerable risk from supply disruptions in any part of the world.

H petroleum were sold from the SPR each time fuel prices rose, we would reduce our ability to
address a situation with the potential to seriously injure the U.S. economy. In addition, a
drawdown of the reserve might not have the desired resuit. Consider this summer’s high
gasoline prices. Prices have risen because increased demand has outpaced supplies of
gasoline. A drawdown of petroleum from the SPR would not have the intended impact on
gasoline prices because it would take weeks 1o release the petroleum from the reserve, refine
itinto gasoline and deliver it to market. In addition, refineries are already operating at peak
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capacity (96 percent), and are not able to increase production of gasoline.

With more than two thirds of petroleum exports to the world market being supplied from
politically volatile countries, the existence of the SPR is more important now than ever. Any
sale of petroleum from the SPR when supplies are adequate to meet domestic needs could
easily undermine the petroleum markets and drive the domestic industry, especially
independent producers, back into economic turmoil. '

IPAA brges policy makers to 6ppose all non-emergency sales of SPR stockpiles to manipulate

petroleum markets, and to support polices that will strengthen not only the SPR but American’s
true “strategic petroleum reserve"—independent petroleum producers.
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Summary of Legislation

The Marginal Well Production Tax Credit amendment to the Intemnal Revenue code will
establish a tax credit for existing marginal wells. Marginal oil wells are those with average
production of not more than 15 barrels per day, those producing heavy oil, or those wells ,
producing not less than 95 percent water with average production of not more than 25 barrels
per day of oil. Marginal gas wells are those producing not more than 90 Mcf a day. The
amendment will allow a $3 a barrel tax credit for the first 3 barrels of daily production from an
existing marginal il well and a $0.50 per Mcf tax credit for the first 18 Mcf of daily natural gas
production from a marginal well.

The tax credit would be phased in and out in equal increments as prices for ¢il and natural gas
fall and rise. Prices triggering the tax credit are based on the annual average wellhead price for
all domestic crude oil and the annual average wellhead price per 1,000 cubic feet for all
domestic natural gas. The credit for the current taxable year is based on the average price
from the previous year. The phase infout prices are as follows:

OIL - phase in/out between $14 and $17
GAS - phase infout between $1.56 and $1.89

The amendment would allow the tax credit to be offset against regular and the allemnative
minimum tax (AMT). In addition, for producers without taxable income for the current tax year,
the amendment would provide a 10-year carryback provision allowing producers to daim the
credit on taxes paid in those years. The carryback credit may be used to offset regular tax and
AMT.

Actions Taken

When oil prices fell below $14.00 per barrel in March 1998, IPAA initiated efforts to develop a
marginal well tax credit bill based on legisiation that had been introduced in previous
Congresses and consistent with the recommendations of the National Petroleum Council’s
Marginal Wells report in 1994. This legislation was introduced April in the House by
Representative Wes Watkins (R-OK) and in the Senate primarily by Senator Kay Bailey
Hutchison (R-TX). During the remainder of the 105% Congress, IPAA pressed for passage of
this legislation. A letter from IPAA and NSWA leadership was sent to President Clinton.
Meetings were held with the Department of Energy to discuss the importance of the tax credit.
In July 1998, IPAA sponsored a call-ug of members to press for action on the tax credit if tax
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legislation was considered during this Congress.

The Dept. of Energy has evaluated the benefits of a bill and believes that it could prevent the
loss of 140,000 barrels per day of production if fully employed during times of low oil prices.
Energy Secretary Bill Richardson wrote to Treasury Secretary Robert Rubin expressing his
support for the proposal and seeking a coordinated effort with the Treasury Dept. In November
and December 1998, IPAA met with members of Energy Secretary Richardson's emergency
task force urging action on Administration support for a marginal wells tax credit bill.

As the 106" Congress convened the bill was introduced in the House of Representatives by
Rep. Wes Watkins with 12 original cosponsors as HR 53. In the Senate, the bill was introduced
as a part of a larger bill (S. 325) by Sen. Kay Bailey Hutchison with 18 cosponsors. It was also
included in other tax legislation addressing oil and gas production tax reform. IPAA testified
before the Senate Energy and Natural Resources Committee, the House Committee on
Commerce, and the House Ways and Means Committee regarding the need for tax reform,
including the marginal wells tax credit. When the Department of Commerce initiated its Section
232 analysis under the Trade Expansion Act, IPAA urged consideration of a marginal wells tax
credit as a component of a tax reform package. The Taxpayer Refund And Relief Act Of 1999
did not create any new tax credits and therefore did not include a marginal wells tax credit in
the package of oil and gas tax reform measures in that bill. :

In March, President Clinton stated his support for tax reforms to allow expensing of geological
and geophysical costs and for delay rental payments. He also stated that the Administration
was continuing fo evaluale alternatives to maintain the nation’s marginal well production.
Subsequently, Sen, Kay Bailey Hutchison and 8 cosponsors introduced S. 2265 which
includes the marginal wells tax credit, the expensing of G&G costs, and the expensing of delay

“rental payments. It has also been Iincluded in S.2557 and HR 4805, comprehensive energy
policy bills. Congress, in response to the high oil prices of the past winter, continues to
consider a legislative response, including tax reforms.

As Congress continues to evaluate tax reforms for the oil and gas production industry, IPAA
will continue to advocate a marginal wells tax credit as a component of those reforms.
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Regulatory Relief

The petroleum and natural gas exploration and production (E&P) industry is highly regulated
‘by both state and federal governments. Taken together, these regulations add costs to the
production of domestic petroleum and natural gas. The government needs to reduce or
eliminate unnecessary regulations. As the 1998-99 low petroleum price crisis demonstrated,
both state and federal governments need to act to reduce regulatory costs on domestic
production. Moreover, in general, since U.S. production is already some of the world's highest
cost production, it is essential to minimize regulatory costs to enhance and maintain domestic
production, not only of petroleum but clean buring natural gas as well. The federal
govemment is a pervasive factor at all levels.

For example, while state governments impose most direct environmental controls, overarching
federal standards or pressure drives these actions. Currently, for example, EPA has initiated
an effort to address the Total Maximum Daily Load (TMDL) of pollutants on U.S. water bodies.
While this is intended to address major discharges of contaminants, it can result in inadvertent
requirements on the E&P industry if it excludes the major contributors. Similarly, new EPA
regulations will reduce the size of facilities that are subject to hew stormwater construction
permitting requirements. While EPA argues that these will not the burdensome requirements,
they have not yet been applied. These types of actions must be carefully written to eliminate
excessive costs and paperwork on E&P operations with no environmental benefit

Similarly, the federal government has pending proposals that need to be ended. For years,
EPA has considered applying the Toxic Release Inventory program to the E&P industry —
where it was never intended to apply. it would be costly and provide meaningless information.
Now is the time for EPA to end this threat. Rather, EPA should look for ways to further simplify
the Right-To-Know requirements cummently imposed on the E&P industry.

Other EPA issues include action to create inappropriate controls on hydraulic fracturing and
new regional haze regulations. As a result of a contrived interpretation of the federal
underground injection control (UIC) program in the LEAF v. EPA case, EPA has now required
regulations in Alabama that compel the use of federally certified drinking water in hydraulic

. fracturing in coal bed methane operations. However, LEAF has instituted another case that
could result in the national application of these or more burdensome regulations on an
environmentally benign activity. At a time when the nation needs to develop its domestic
natural gas resources - development that will hinge on the use of hydraulic fracturing -
Congress needs to confirm the longstanding intent of the Safe Drinking Water Act that it is not
intended to regulate petroleum and gas E&P drilling operations. '

The federal government has an even greater influence on E&P operations on federal land
where it sets all the conditions. Here, the Department of Interior has recognized that it can act.
DOl extended lease periods to reflect the 1998-99 price crisis. But, more can be done. IPAA
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has identified a specific list of action steps that should be undertaken regulatory or legislatively,

-if necessary. These are promoting the timely development of coalbed methane resources,
transferring federal responsibilities to states, royalty relief for marginal offshore and onshore
properties, improving the NEPA process, and obtaining an accurate inventory of govemment
controlled petroleum and gas resources. These actions should be taken regardless of price to
increase domestic supply.

Resowrce Estimates - Restricied Areas
Estimated Percentage Resinicted

More importantly, in order to meet the country’s energy
needs, govemment controlled land production must dramatically increase. The National
Petroleum Council Natural Gas Study identified access to the national resource base as a key
factor in meeting the: future demand for this energy source. Much of the onshore natural gas
resource base is located in the Rocky Mountains where federal policy limits access to an
estimated 137 trillion cubic feet of natural gas. The constraints differ. Monument and
wildemess designations prohibit access. Regulations like the Forest Service roadless policy
and prohibitions in the Lewis and Clark National Forest are equally absolute. At the same time
the permilting process to explore and develop resources can work to effectively prohibit
access. These constraints range from federal agencies delaying permits to revise
environmental impact statements to habitat management plans overiaying one another to
prohibit activity to unreasonable permit requirements that prevent production. There is no
single solution to these constraints. What is required is a commitment to develop these access
policies with a full recognition of the importance of developing the natural gas resource. A good
first step is an inventory ‘of resources under federal lands to determine where potential conflicts
might exist rather than continue the current abstract debate.

Unfortunately, much of the natural gas production debate will rage over allegations of
environmental risk. It should not be an issue. As stated in the Department of Energy's
Environmental Benefits of Advanced Oil and Gas Exploration and Production Technology
publication, "Resources underlying arctic regions, coastal and deep offshore waters, sensitive
wetlands and wildlife habitats, public lands, and even cities and airports can now be contacted
and produced without disrupting surface features above them. Wildlife preserves and
conservation easements are created and managed jointly by industry, environmental, and
govemment stakeholders. In Alaska, such new approaches as ice pads and roads, multilateral

“completions, and annular injection of drilling wastes minimize environmental impacts while also
reducing costs.”

Taken together, federal regulatory actions can further burden the development of clean
buming natural gas essential to meet future energy needs and worsen the national

dependency on foreign petroleum. In the national interest, regulatory restraint and relief is
essential.

bttp-//www.ipaa.org/departments/communications/fact_sheet/regulatory.htm 5/2/2001 273

DOE002-0283



7 NHA . Hydro Facts . Facts You Should Know About Hydropower Page 1 of 2

(3%)

_HidroFaits . Nows Room . Eo \Tfairs S NHA Affilia Y6sT: Contolprens v - .
HudroGedr . About NHA . Member Directony < MembersOnly - JoinVHAZ Contixe Us |

’ ' »E2cts Yoy Should Know Aboyt
Facts You Should Know *fgires
. About Hydropower -
- & ; * Qeap and Renewabie
B o ]
Hydropower is a clean, renewable and : ’
reliable energy source that serves national
environmental and energy policy objectives.
Hydropower converts kinetic energy from
falling water into electricity without
consuming more water than is produced by
nature.

Since 1880, when 16 brush-arc lamps were . .
powered using a water turbine at the - Hygro Licenging
Wolverine Chair Factory in Grand Rapids, MI, hydropower has - NHA Forecast for Hygropower
played a vital role in the U.S. energy mix. Here are some facts th 202
about hydropower: - Hydro Links

Hydropower—A Major Source of Energy a

¢ The United States s one of the targest producers of
hydropower in the world, second only 1o Canada.

e Cumrently, hydropower ranges between 10 and 12 percent
of U.S. electrical generation or enough electricity to supply
the 37.8 million homes in California, Texas, New York,
Pennsytvania, Ohio, and North Carofina.

» In the Pacific Northwest, up to 70 percent of electricity is
generated from hydropower.

e Of the 75,187 existing dams in the U.S., less than 3 percent
are used for hydroelectric generation. .

e Non-federal, licensed conventional hydroelectric capacity

. €quals 40.0 Gigawatts (GW) at 2,162 sites in the U.S. The
federal govemment owns another 8.2 GW at 165 sites.
Total U.S. hydroelectric capacity is 103.8 GW when you
pumped storage.

* Throughout the world, about one-fifth of electricity is
generated from hydropower.

Hydropower—Clean and Renewable a

* In 1998, hydropower avoided the refease of an additional 75.8 million metric tons of carbon
equivalent into the atmosphere. Without hydropower, the U.S. would have 1o bum an

bttp:/fwww hydro.org/facts htm 5/1/2001 274

DOE002-0284



p NHA . Hydro Facts . Facts You Should Know About Hydropower Page 2 of 2

additional 126 million tons of coal, plus 25 miflion barrels of o, and 452 billion cubic feet of
natural gas combined.

» By generating carbon-free electricity, hydropower avoids buming fossil fuels and refeasing
an amount of carbon dioxide that equals the annual exhaust of 61 million passenger cars or
half of the cars on U.S. roads. )

* Like wind, solar, geothermal and biomass, hydropower is a renewable source of electricity.
Water, its “fuel”, Is essentially infinite, replenished by the hydrologic cydie, which is powered
by the sun.

o Hydropower is the nation’s leading renewable energy source. t accounts for 81 percent of
the nation’s total renewable electricity generation.

Hydropower—A Sound Environmental Cholce a

¢ Hydroelectric projects can enhance wetlands and support healthy fisheries. Wildlife
preserves can be created around reservoirs, which, in some cases, provide stable habitats
for endangered or threatened species.

* Arecent U.S. resource assessment shows there are 29.8 GW of potential hydropower
capacity at 5,677 sites that have been screened for favorable environmental, legal and
institutional conditions. Seventy two percent of this potential—21.3 GW-—can be developed
without the construction of a new dam. _

o Of the 765 hydro projects icensed by the federal govemment during the 1980's, 91 percent
did not involve the construction of a new dam.

o There were a total of 81 million recreation user days provided at FERC licensed hydropower
projects in 1996. Boating, sking, camping, picnic areas and boat launch facilities are afl
supported by hydropower.

Hydropower—Reilable, Efficient and Secure a

» Today’s hydropower turbines are capable of converting 90 percent of available energy into
electricity—that is more efficient than any other form of generation. Even the best fossil fuel
power plant is only about 50 percent efficient.

» The efficiency of hydropower, while mmpressive, can be further improved simply by
refurbishing existing equipment. Increasing the efficiency of hydropower machinery in the
existing system by only one percent would increase the United States’ annual generation of
electricity by about 3.3 billion kiowatt-hours, supplying more than 300,000 households.

* Hydropower’s operational flexibility—its unique abiity to change output quickly—is highly
valued, and will become even more so in a dereguiated market. its unique voltage control,
load-following and peaking capabilities help maintain the stability of the electric gnd
ensuring economic growth and a high quality of life.

o HydroelectricRy adds to our national security. Water from rivers is a purely domestic
resource that is not subject to disruptions from foreign suppliers, production strikes or
transportation issues.

A back to top

NHA . NATIONAL HYDROFOWER ABBOCIATO N . DNE MASSACHLES KTTS AVE.. NW . Sunyx ASD
WASHINOTON, DC 2DODY . PHONE 202-682-) 700 . fax 202-6B2-9478
Eman - wwro@wvoro.p aa
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Copyright © 2000 National Hydropower Association

http:/fwrww bydro org/facts.btm snno0r 27§

DOEQ002-0285



\

- c e a2 _—— e L= C PR TP - 1)

INGAA Energy Policy Issues o (5(0)

The Interstate Natural Gas Association of Arerica (INGAA) is the trade association that ™
represents interstate natoral gas pipelines in the United States, the inter-provincial pipelines in -.
Canada and PEMEX in Mexico. INGAA’s member company pipeline systems transport 90
percent of the patural gas consnmer in the United States. Natural gas provides 25 percent of the
energy consumed in the United States. EIA and others have predicted that demand for natural gas
will increase from 22.7 Trillion cubic feet (Tcf) per year today to 30 Tcf in approximately 2010.
To meet this demand, there needs to be ap increase in namral gas supply and infrastructure.
INGAA believes any national energy palicy should seck market-based solutions to meet growing
demand. Following are the issues that INGAA would like to see addressed adoministratively or

. through legislation as Washington formulates an energy policy.

1. Create a Forum to Address Energy Policy Matters

In the past, altbough the Department of Energy had sought to have input on the impact on energy
supply or development that many administrative regulations issued by other departments and
agencics can have, these departients and agencies often ignored DOE's input. INGAA arges the

Administration and/or Jegislation to create a forum that will require departments-and agencies to

take into account actjons and re that wonld affect encrgy supply and infrastructure.
c b a number of ways. A proposal stmilar naness Regutatory

Enforcement Fairvess Act is one approach. Forming a group in the Executive Office of the
President (perhaps similar to CEQ) to modcrate disputes among agencies, investigate undue
delays in projects and act as a liaison between the federal government and states is another.

2. Improve Permitting Processes and Interagency Coordination

The Council op Environments] Quality should be required by the Administration or legislation to
review NEPA and the resulting process to seek ways to reduce the NEPA review and permitting
time.

For example, CEQ, with FERC, should form an interagency task force to develop an
interagency memorandum of understanding to expedite the environmental review and
permitting of intcrstate natural gas pipelines. This would provide a meaps to address the
process on an industry-wide basis, rathes than address permitting coordination on
individual projects.

3. Expand Access to Develop Natural Gas Supplies and Infrastructure

The third issuc supported by INGAA is to obtain additional supplics of nahral gas and have
access to federal lands for both additional supply and to build the necessary pipeline
infrastructure, Actions that can be taken include: :

A. ANGAA supports expedited approval of a natural gas pipeline from Alaska to bring
natral gas to the Jower 48 states. Completion of this project is expected to take from 5

7 to 7 years. :

B. INGAA also supports obtaining access to lands that are cither restricted or off limits in
the Rocky Mountains and the Atlantic and Pacific coasts for new gas supplies and/or
mfrastructure.

C. Pipeline Safety legislation (which should not be inclnded in en policy legislation) *

should have performance goals, not prescriptive requirements. The Senate amendment
that requires all integrity inspections to be completed within a five-year period can cause
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natural gas deliveries to be reduced in times of high demand. There is not a technical
basis for that frequency. Analysis prepared for INGAA shows that conservatively the
appropriate frequency is more in the range of fifteen years. Hydrostatic testing requires

pipclines’tobcsbmdownforapcriodoftimc and use of smart pigs causcs a reduction in.

flow. If an arbitrary date, such as five years, is required, pipelines will have to do these
tests often during periods of high natural gas demand, reducing our ability to deliver
‘natural gas to our customers. Except in emergencics, we traditionally do these tests
durning times (such as spring and fall) when the demand for natural gas is reduced.

D. INGAA supports a FERC study of the mduncms that delay the environmental review,
~ data gathering, certification and construction of interstate patural gas pipeline Pprojects:
This study should consider the approvals and permits from other federal departments and
agencies as well as from state and local agencies.

E. INGAA is concerned about possible changes to valoe rights-of-way (ROW) that are
under the jurisdiction of BLM, the U S, Forest Service, the Burcan of Indijan Affairs, etc.
For example, BLM is considering changing the way they charge for their ROW for fiber
optics from a one-time charge to a volumetric approach. This could sct a precedent that
wonld be imposed on natural gas pipelines. Thcm sbon]d also be a smdy of lhc present

ngbts-of-way across federal Jands to de
or\new pipehpne Or other transmussion capacxty _

F. INGAA opposes state efforts to designate interstate pipelines that are in service or
capable of being in service as cligible to be listed as historic undet the National Histonic

Preservation Act. This, at best, causes unnecessary delays of repair and maintenance oo
older pipelines.

G. INGAA supports expansion and extension of Section 29 tax credits to encourage
development of ew and unique sources of energy. In 1999 4.87 Tcf of carme from non-
conventional resonrces resulting from Section 29 tax credits. This is 26 percent of the
natural gas produced in the lower 48 states.

H. INGAA supports a seven-year depreciation period for gathering lines.

L INGAA encourages the Administration to review of the U.S. Forest Service rulemaking

regarding roadless areas and the recent designations of National Monuments regarding
their impact on energy production and transmission.

4. Support R&D
Finally, INGAA supports establishment of an R&D effort between DOE and OPS to develop

improved and new technologies to better assespixLline_sM
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TABLE 1
Installed Generating Capacity in the United States
_ Megawatts (Nameplats) [ 97)
Investor- Governmeant N o
At Owned and Total Blactic Non Uity Total
December 31st Utilites Cooperatives UKty Industry Sources United States
979, . .. .. ... 464,144 134299 506,443 17.438 615,879
1960. ... ..... 477,083 136.612 613,685 ©11,323e 631,018
981, ... ... .. 490,767 144,041 634,808 17,1420 651,950
192 . ... .... 499,111 150,994 650,105 16,938e 667,043
983 .. ... ... 505,487 152,695 658,182 18,7650 674,947
1084, . .. .. ... 574,863 157 600 672,462 17.371e 689,533
1885. . . ...... 530,405 158,328 668,733 , 2,920 711,653
1966. .. ...... 544,190 163,485 707.684 25,321 733,005
1967 . ....... 552,795 165,261 718,056 30,015 748,071
1968, ........ 557,756 168,097 723,852 33,741 757,553
969, . . ... ... 562,127 168,757 730,863 40267 771,150
1990. , . . ... .. 563,769 168,202 735,051 45127 780,178
91, . ... ... 573,023 168,534 739,957 50,052 . 790,009
L1 - 2 572,920 168,730 741,651 55,158 : 796,839
1993. .. ...... 575163 169,526 744,689 58,134 802 823
1994, . .. . ... 574,634 171,120 745,354 65.010 810,964
195 ... .. 578,668 T 1874 750,541 68416 818,958
1996, . . ... ... 582,214 174,267 756,481 69,328 825,009
1997, ... ..., 582,508 177.367 759,875 70,301 830,176
1908¢, ... . ... - 531267 196,993 © 728259 99,650 827,909
1999, . ... ... . 483,748 194,209 677,955 167 357 345,312

Note: Tdﬂmmwmdwubwm

p PreBiminery. e Estimated. r Rwvised. .
WU.S,WJMEI.W““ Gon Admdvsira .WMMW{E&MLWWMMRW—
WlEMM).WWMWSWﬂMdWWdM’

EE) Statistical Yearbook - Copyright (c) 2000 EE! 7
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SENERATING CAPACITY SECTION |
TABLE 2 -
Installed Generating Capacity
Total Electric Utility Industry
By Ownership and Type of Prime Mover Driving the Generator

Megawatts {Nameptate)
Towl Electric Investor- Power
Al Utisty Owned Subtotal Municipad Districts,
Decermber 315t Ihdustry Uilties Cooperatives  Governmenmt Utthties Federat State Projects
TOTAL (Capacity of Generators Driven by AN Types of Prime Mover)
979, . 598,443 464944 13,837 120,462 34525 . 23,346 271,557
1980. . ... . . .. 613,895 477,083 15422 121,190 34,598 59,083 27 509
1981, . . . . . .. 634 808 490,767 18,406 125.635 35,125 60,942 29.527
w2 L. L L, L, 650,105 499,111 21,453 129.530 35,819 62.544 31,168
1983, . . . .. ... 658,182 505.487 22202 130,493 36,598 62,973 30,923
1984. © ... 672,462 514,863 24733 132,862 38,717 63,304 12,847
1985, . . ... 688,733 530,405 24,574 133.75¢ . 37.017 63,710 33,027
1986. . . . .. .. . 707,684 544,199 26,430 137,055 38,584 63,864 34,607
1987. . . .. . . .. 718,056 552,795 26,359 138,902 39,378 64,666 34,858
1988 . . . . . . 723,852 557,756 26,383 139,714 40,388 64,792 34,513
1989, T L 730,883 562,127 26,358 142.393 40,668 67,193 34,537
19%0. . . ... . 735,051 568,769 26,337 139,945 40,115 65.434 34,397
199, . . 739,957 573.023 26,453 140,48 40,424 65,581 34,496
199, .. ..., 741,651 572,920 26,015 142,715 41,629 66,116 34,970
1993, . . . .. . . 744.689 575,163 26,107 143,419 41,788 66,129 35,501
1994, .. 745,924 574,834 26,372 144,743 41,932 . 66333 36,423
199 . . L L. L. 750,541 578,668 27,120 144,754 42,179 65,937 36,6838
19%. . . ... .. 756,481 582214 27,195 147,072 43,035 67,151 36,887
1997, . . ... .. . 759,875 582,508 27,999 149,368 43,762 68,868 26,738
caseE. . . 728.259 531,267 32,523 164,470 50,548 68,652 45,270
1999%p. . . . .. 677,955 483,746 34,612 159 597 50,184 ¢3,67% 40,738
HYDRO (Capacity of Generators Driven by Wates Wheels and Turbines)
A2 75,351 23,916 67 51,368 4,693 34,455 12,180
/0. . . . . . 76,378 282271 67 52.084 4,692 35,212 12,180
1981 . . L L . 77,145 24,319 67 52,759 4.686 35,891 12,182
me L. 78.128 24,584 81 53.464 e 36,378 12,357
L x 78,968 24,977 81 53,910 4781 36,803 12,326
198a. L T T 80,590 26,127 81 54.382 4,850 37,139 12,393
%8s, . L, L L 83,015 27.57 104 55,340 5,159 37.631 12,550
1986. . . . . | . 85,165 28.949 116 56,100 5,952 37.83% 12.512
1887, . . . ... . 85910 29,149 113 56,648 5.401 38,438 12,809
1988. . . . . . . . 86,886 29,680 169 57.037 5467 38,713 12,856
[ — 87.%06 29,651 169 57,685 5513 389,237 12.500
1980, . . ., | 87235 29,198 170 57,867 5.588 39,359 12,920
199, . . 88,693 30,351 169 58,173 5515 39,487 13,971
e . 89,740 30,525 27 58,943 5.668 40,049 13234
9% L L L, L. 90,155 30,517 394 59,244 5723 40,054 13.467
[ T — 90.330 30,107 354 59,829 5.936 40235 13834
1998 . 91,114 30,236 1,156 59,722 5.938 39,987 13,797
1996, . | ... 90.852 30.266 1,021 59,666 5,873 39,931 13,081
1987. . . . ... . 92,495 30,865 1,318 60,312 6.122 40,438 13,755
9%, . . ., 91,156 29,352 989 60,815 5.544 40,695 14,576
s 69,500 27,626 1,097 61,083 6,069 W73 13,378
CONVENTIONAL STEAM+ of Generators Driven by Steam Engines and Turbines)
F L7 £ O ——— 462.569 592,345 13,375 57.275 25.593 20,378 11298
1980. . . | . . 475276 403,031 14,954 57291 25,697 20,393 11,201
w8y, . . 491,287 413,571 17.939 59.778 26,199 20392 13,187
982, L, L, 503,804 420,863 21,011 61,930 27,026 20,246 14,658
1983. . . . ., . .. 507,136 422,944 21,767 62,424 271,737 20244 14,444
1984 T o 516,537 420,047 24278 63212 27,788 20244 15,789
1985, . . 520,299 433,103 24,098 63,098 27,764 20177 15,156
1986 . .., .. 524.136 432,601 25,963 65,571 28,495 20326 16.750
1987, 0 L 0L L. 524,286 431,677 25,950 66,659 29.629 20326 16,704
1988 .. . 526,564 432,556 25,916 68,091 30.722 20177 17,192
1989, T . o "~ 529,144 433140 25858 70,106 30,696 22,058 17,152
190, . . . 531,147 436,810 25.891 68,447 31,274 20977 16,995
w0 534,061 439,334 26,013 68,714 31.678 20,177 16.859
892 . 534,507 438,878 25,462 70,167 32.720 20477 17,269
1993. . . . . 536,873 441,116 25423 . 70,333 32,590 20,177 17,565
1994, T 537.684 441 377 ~ 28BB5 71022 32.524 20.177 18,320
19 . 541,634 444 807 25,674 71,154 R.730 20,052 18.372
19%. . . 545,625 448,513 25,883 72.229 33624 20,052 18,553
/97, ] 549,745 449,491 26,363 73.890 34,115 21,265 18,510
1998 . . . ... 522,111 412,316 28,306 81,490 37,592 20.743 23,155
199%. . . 476,265 369,007 421 76,843 36,553 20,743 19,547
See page 9 for footnote s
8 EE! Statistical Yearbook - Copyright {c) 2000 EE}
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/ SECTION) GENERATING CAPACITY
' TABLE 2 {continusd) ' -
Installed Generating Capacity
Total Electric Utility Industry
By Ownership and Type of Prime Mover Driving the Generator

_ Megawatts (Nameplate)
Total Electric Investor- Power
At : Utilty Owned Subtotal Municipal Districts,
December 31st Industry ’ Utilities Cooperatives  Government Utiies Federal State Projects
NUCLEAR STEAM (Capacily of Generators Driven by Nuciear Reactors)
1979, . . . . ... 54,593 48,065 50 8,478 963 3,456 4,059
1880, . . . . . . . 56.488 47,560 50 8.478 963 3,456 4,059
1989. . . . . . . . - 60,778 50,992 50 9734 963 4,677 4.004
1982. . . ... .. 63,042 52,038 S0 10,954 963 5,897 4,004
1983. . . ... .. 67,073 56,069 50 10,954 963 5,897 4,004
1984, . . . .. T 70,484 58,380 50 12,054 963 . 5,887 5,194
1985 . . .. ... 80,397 68,238 50 12,109 963 5,897 5,249
1986. . . . . . .. 417 80,213 50 12,154 963 5,897 5,204
1987. . . . . . .. 101,604 89,450 - 12,154 963 5.897 5294
1988. . . . . . . 103,397 92,103 - 11,294 963 5,897 4434
1989. . . . . . . 106,748 95,454 - 11254 963 5.897 4434
1990. . . . . . . 107,980 97,649 - 10,331 - 50897 444
L 2 T 108,443 98,113 - 10,331 - 5,897 4,434
1992, . . . .. .. 107.850 97.519 - 10,331 - 5.897 4434
1993 . . . . . .. 107,849 97,518 - 10,331 - 5,897 4,434
1994, T . 107,857 97,526 - 10,331 - 5,897 4,480
199 . . L L. L, 107,896 97.566 - 10,331 - T 5897 4434
1996, . . . | . .. 108,976 97,375 - 11,601 - 7,167 4,434
997, . . . .. L. 107,632 96,032 - 11,601 - 7,167 4,424
1996r. . . . . . . 104,757 84,063 2,932 17,762 3,763 7,205 8,754
1998%p. . . . . . 102,291 81,736 2,800 17,755 3,755 7,205 6,793
INTERNAL COMBUSTION {Capacity of Generators Driven by internai Combustion Engines)
1979, . . . . . . 5,500 1,814 345 3,341 3,270 7 4
1980. . . . . . . 5,553 1.865 351 3,397 3.246 2 69
19689, . . . . . . 5.600 1.885 351 3,364 3,278 22 65
1982, . . .. L. . 5,131 1,627 321 3,182 3,901 2 60
1983. . . . . . | . 4,996 1,494 304 3,198 3,117 2 58
988, . . . . 4,841 1,306 330 3,205 3,115 17 73
1985 . . ., . .. 5001 1,477 I 3.202 3,130 * 72
1986. . . . . . . . 5944 2,420 301 3224 3971 - 52
1987. . . . . .. . 5212 2,484 296 3432 3,381 - 52
1988. . . . . . . . 6,999 3,416 298 3285 3,233 - 52
1989. 7.482 3,880 290 3.311 3.258 j 52
1990. . . . . . . . 8,685 5,111 26 3,298 3,250 - 43
199, . . . . . . . 8,755 5,223 27 3,261 3,228 - kk
1992, . . . . ... 9,550 5,906 282 3,271 3,238 - a3
1993. . . . . . . . 9.807 6,009 289 3,508 3,473 - 36
1994, . . O . 9,871 6,027 293 3,557 3,521 - b
199 . . ... L L 9,885 6,057 290 3,537 . 3,502 - 36
1996. . . . . . - 9,916 6.058 29 3,567 3,528 - 39
1997. . . . .. .. 9,984 6,111 318 3,555 3,516 - 39
1998, . . . .. .. 10214 5,528 296 4,390 3,627 9 744
199%p. . . . . . . 9,551 5,353 300 3,897 3,800 23 72
WIND++ (Capacity of Generstors Driven by Wind Turbines)
1983, . . . .0 . 1 ° * ¢ - i -
1994, . . . . .. B * . T 7 . -
1995 . . . ., .. 8 * . 7 7 - -
1986, . . . .. .. 8 ¢ M 7 7 - -
99r. . . . . . . . 14 6 * 7 7 - -
1998r. . ., ., | 16 6 ° 9 8 - 2
1989p. . . . .. . “ 28 ° 16 10 - []
SOLAR++ (Capacity of Generators Driven by Photovoitaic and Solar Thermal Energy)
1993. . . .. 4 2 - 2 2 - N
1994, . . . . | . S 2 - 3 3 - -
995 . L L L. L. 4 2 - 3 3 - -
199. . . ... | . 4 2 - 3 3 - -
997, . L L L. L. 5 3 - 3 3 - -
1998 . . . ... . 5 2 - 4 4 - -
1999%. . . . . .. 5 2 - 3 k) - *

Total may not equal sum of components due to independent rounding.
Less than five hundred kiowatts. P Prefiminary. r Revised.
+Includes Combustion Tuwbines and Combined Cycle Plants. ++Capacity by wind avsilatie as of 1983 in provious Stafistical Yearbooks.
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r GENERATING CAPACITY SECTION!
JABLE 3 .
Instalied Generating Capacity
Total Electric Utility Industry
By State and Type of Prime Mover Driving the Generator
Al December 31st, 1898r and 1999p - Megawattts (Nameplate)

Total Electnic Conventionad Nudiear Internal
. Utikty industry+ Hydro - Steam +» Sleam Combustion:
ShIleDmsion 1959p 1998 1955 1998r 1999 1998 1998p 19900 19959 18980
Total Unfted States... 677,955 728259 83,800 91,156 476,265 322,191 102,291 104,757 9,551 10214
: ' 90 1.457 34 3 35 1,039 - - 21 36
2426 2426 65 €5 1118 1,118 1242 1242 - -
882 886 19 122 173 173 563 563 20 20
2,084 3,269 981 997 1.023 1.406 - 655 80 210
7 8 2 2 - - - - 6 8
3127 5940 132 132 628 3.263 2,163 2163 203 382
8,616 13,983 1333 1.701 2,978 6,999 3,968 4,624 330 €34
18,785 32,163 4,622 5.293 7,693 20,468 5.624 5.624 847 781
12780 14216 387 387 8.074 9.509 4,151 4157 169 169
27613 36817 1,876 1,858 17,020 25,336 8.685 9,557 2 66
55179 83,196 8,885 7537 32,787 55311 18460 19312 1,047 1,018
29137 28,963 171 130 26435 26,361 2178 2178 353 294
22466 22,488 89 89 2230 2342 - - 57
18486 33,620 13 15 7627 21236 10553 11,538 292 &1
24517 23,879 2,323 2323 1755 16,916 4251 4251 387 389
12034 11,958 455 433 9.844 5,822 1,583 1.583 131 129
108,640 120,908 3,081 2990 83,783 96,676 18,565 19,550 1.219 1.692
9,359 9,356 142 142 7.140 7.178 1.737 1702 339 33
8,897 8,663 131 131 7.666 7,856 597 597 501 479
18,045  17.459 1,100 1100 15195 14,615 1.238 1.236 514 508
4,852 4,641 517 517 4313 4,103 - - 2 74
2973 2,973 1,731 179 1,198 1,198 - - 4“4 4“4
6,009 6.003 183 183 4,982 4,182 1,338 1,338 305 299
10,596 10.568 - - 8,705 8,705 1.236 1236 656 628
60,730 59,863 3,803 3,803 48,398 47,637 6,143 6,108 238 2,313
2293 2293 - - 2.283 2.283 - - 10 10
1745 11762 474 494 9,117 9,117 1.829 1,829 325 kra )
868 868 - - 868 868 - - - -
16244  16.245 3,069 N 9,454 9,454 3,655 3.655 65 €5
15311 15,167 110 110 15200 15,057 - - - -
222 2013 1.539 1539 15483 15.272 5,182 5,182 18 3
18824 18,724 3,425 3.42) 8575 - 8,476 6,799 6.799 25 25
24841  24.624 3.30 3300 17955 16.938 4.042 4.042 342 342
40259 40421 41 42 33645 33829 4,110 4,099 2483 2,459
132,807 152,116 11,960 11,981 111,782 111,285 25817 29,606 3248 3,244
16480 15,671 778 776 15688 14,879 - - 14 14
19,544  19.544 3778 3778 12,054 12,054 3,711 37N - -
27371 22,563 2.961 2.961 14,492 14,332 5.271 5271 14 -
7.389 7.387 - - 5.928 5,926 1,373 1.373 83 88
86,150 65,164 7,517 7517 43,183 47,191 10,334 10,354 116 102
9,603 9,873 1,341 1215 6,586 6,780 1,845 1,845 30 4
18258 18,459 - - 15959 16,160 2,236 2,238 83 63
13,774 13451 1,051 1044 12601 12,286 - - 1 129
67639  67.623 647 633 BL7T24 61,722 5,139 5,139 128 128
109,473 109,406 3,040 2892 96871 96,948 9,219 9.219 342 us
2,622 5,084 1,912 2,488 905 2,591 - ’ - 5 S
2,88 2,393 2216 2221 167 167 - - 5 5
6,279 6.284 288 288 5,987 5.987 - - - 10
753 7337 1,123 1123 6,323 6,133 - - 88 &2
5723 5723 79 79 5628 5.628 - - 16 16
18537 16,543 2,890 2,893 9,437 9 437 4210 4210 - 4
5,350 5.311 275 275 4,980 4,954 - - 95 &
5,634 5,901 1,049 1,046 4,556 4,826 - - 30 30
52285 54,576 9830 10412 37582 39,721 4,210 4,210 38 4
24744 24679 20905 20608 2,626 2.567 1.200 1,200 2 4
9,621 9.807 8,147 8,164 1471 1640 . - 3 3
24292 30952 12944 12882 6720 13442 4,555 4,555 63 63
58657 65439 41,997 41,954 10,817 17,650 5,755 8,755 78 _T0
1,049 1,925 380 366 1.221 1218 - - 348 342
1,690 1.680 3 3 1484 1,474 - - 203 203
Alaska & Hawall..... 3639 3,606 384 369 2,705 2,692 - - 551 545

Nofte: Tudnnymewdmdcmmnnmmwv
~ruumm:mmmnm 43.8 MW 1998 - 15.6 MW) and sola energy capacy (1999 - €.6 AW 1998 - 5.2 Mw).
“WICMYMNWWMHM 70,135 MW: 1998 - 72,982 MVY).

p Prefiminary. 1 Revised, ,

Sourtes: U.S. Department of Energy. Energy information Admirsstration.
WE]&MMW{HA—M) WMM:UMR:M(EM!)
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/- SECTON) GENERATING CAPACITY

TABLE 4
Installed Generating Capacity
Investor-Owned Electric Utilities
By State and Type of Prime Mover of the Generator
Al December 31st, 1998r and 1999 - Megawatts (Namepiats)

Totad Investor- Conventional Nuodear tntemal
Owned Utities ¢+ Hydro Staam ++ Steam Combustion

State/Oivision 1999 1998r 1999p 1998¢ 1999 1998¢ 1999 1996¢ 1999p 1898r
Totsl Unked States.... 483,746 531267 27,626 29,352 369,001 412,316 81,738 84,083 3333 3,528
; o6 1.430 31 380 35 1.015 - - 20 35

2.252 2,252 65 65 1.118 1,118 1,069 1.069 - -

794 797 96 9 111 111 563 563 18 18

1.167 2,332 979 994 175 539 - 655 Rk ) 143

6 6 - - - - - - [ (]

2978 5788 129 129 588 k¥ss] 2072 2072 188 365

7,280 12,608 - 1,300 1,668 2,027 6,008 3,704 4,360 242 568

11,015 20,405 164 892 6,576 15,993 3,501 3501 73 18

12,680 14.118 387 387 7,976 9,412 4,151 4151 169 169

27,357 36,561 1.854 1,836 17,020 25,336 8,455 9,327 28 61

51,054 74,083 2,408 3,118 31,572 50,741 18,107 18,979 970 243

26,567 26,477 48 438 24,112 24,023 2178 2178 229 229

20,412 20,434 9 89 20,290 20,312 - - 2 R

17,050 32,194 4 S 8,485 20,218 10,553 11,408 8 563

2557 21,891 2285 2285 15,870 15,204 4,251 4251 151 151

10,821 10,778 414 362 8,767 8,767 1,583 1583 36 3

97,4080 114,778 2,839 2,819 75,528 88,525 18,585 19419 457 1.011

7.871 7.634 136 136 5,957 5,955 1,737 1,702 T4 41

7,436 7.383 127 127 6,648 8.595 ' 597 597 64 684

12.571 12,427 632 632 10,580 10,436 1.236 1236 123 123

488 826 - - 488 826 - - - -

1,040 1,040 - - 9968 996 - - 44 4

7.881 7.881 - - 6,714 6,714 1,162 1,162 5 5

West North Central__. 37,2087 37,390 - 896 896 31,383 31,521 4,732 4,597 77 an
Detaware....._.............. 2,087 2,087 - - 2,087 2,087 - - - -
Marykand............... 11,580 11,600 474 454 9,023 9,023 1,829 1.829 254 254
District of Coksmnbia...._.. 868 868 - - 868 868 - - - -
Virginia 15289 15.289 2.833 2833 9.017 9,017 J.427 3,427 12 12
West Virginia - 15,311 15,167 110 110 15,201 15,057 - - - -
North Carolina. . - 20,785 20.574 1.1 1121 14,965 14752 4,700 4,700 - -
South Carofina.. .- 12.626 12.526 2923 292 5,330 5231 4373 4373 - -
Georgia - - 17,527 17,527 1.097 1,097 14,168 14,168 1,923 1923 9 339
Florda..............._._. 31,700 31,164 - - 25,533 25,018 3,911 3.889 2257 2257
South Atlantic..... 127,773 126,801 8,558 8578 98,190 93,221 20,162 20,141 2,062 2,862
9.102 8,740 110 110 8992 8,630 - - . .

12,920 12,760 1,583 1.58) 9,561 9,401 1,777 1777 - -

6,380 6,380 - - 5,066 5,066 1.235 1235 79 79

28,402 27,880 1,692 1,693 23,619 23,097 3,012 3,012 79 79

8278 6,472 65 65 4,363 4,556 1,845 1.845 6 8

15.007 15208 - - 12,771 12.972 2.236 2236 - -

10,376 10,061 - - 10,351 10,036 - - 26 26

54,250 54,250 5 53 50,216 50,216 3,947 3.947 34 K~}

85,912 85,991 118 118 77,700 771,780 8,028 8,028 65 635

1,384 3,645 474 1.049 908 2,591 - - 5 5

1.628 1.628 1,456 1,456 167 167 - - 5 5

4317 4,327 . | 1 4,317 4,317 - - - 10

42712 4,137 352 352 3,895 3,760 - - 26 26

4.495 4,495 - - 4,479 4479 - - 16 16

7,979 7.983 7 7 4,887 4,987 2,985 2,985 - 4

2,757 2,733 55 55 2,702 2,677 B - - -

3,920 4,190 9 9 3,882 4,152 - - 30 30

30,752 33,138 2,354 2,929 25,333 27,129 2,985 2,985 81 95

2,907 2.800 976 979 1.928 1.819 - - 3 3

2,791 - 3,018 1,432 1488 1,361 1,530 - - - .

10.244 16,662 4,950 4970 a7 7.416 4,443 4,443 3 k<]

15,944 22,678 7,359 7434 4,105 10,764 4,443 4,443 as 38

243 244 100 100 61 58 - - [ 86

1,680 1,680 3 3 1,484 1,474 - .- 203 203

1,933 1,925 104 104 1,545 1,532 . - 285 289

Note: Tddnnywemdmdmﬂmanb-iwm

+ Tota inclintes wind hrtine capacly (1999 . 27.7 MW 1998 - 6.3 MW ) and solar anergy capacity (1999 - 1.9 AW 1998 - 1.7 MW).
++includes Combustion Turbines and Combined Cycie Plants (1999 - 52 400 MW 1990 - 58,012 AA). ’

P Predminary. r Revised.

Sowrces: U.S. Departmert of Eperyy. Energy information Administration. WEkcﬁcGevuafurReM(Eu-OGM).
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SECTION|

GENERATING CAPACITY
TABLE 5
Utility Generating Capacity Sold to Non-Electric Utility Generators
In 1999
By State and Utiity Type
. Megawatts (Nameplate)
Total Bectric nvestor- Power
Utiity Owned Subtotal i Districts,
State sty USies  Cooperstves Govemmemt Umies  Federsl St i
TD‘TAL(CapacnyolemMmbyAnTmsolPdew) R

Calfomia. ....... 6.599 8,599 - . - N
Connecticut . . . . .. 2,013 2813 - - - - -
Fodda.......... 639 - - 639 639 - -
MWnois........... 15,780 15,659 130 - - - -
lousiana. ... ..., 3658 68 - - - - -
Maine . ... 1,367 1,343 - 3 23 N
Manfand .. ...... 19 19 N - - - R
Massachusetts . . . 1,152 1.152 - - - -
Michigan ........ 10 - - 10 10 - -
Mortana . ........ 2262 2262 - . - - .
Nevada ... . . .. 270 70 - - N . z
New Jersey .. .... 1,435 1,435 - - - - -
NewYork........ 13.682 13.682 - . -
Pennsybvania . .. .. 8,270 9,270 - - - - .
Washington ...... 51 9 - 50 50 - -
Total 53,707 54,854 130 2 72 - -

* Less than 50 idowatts.

Source: U.S. Department of Energy. Energy Inforration Adminsstration. Anmsal Electric Ganerator Report ({ElA-8804).

Chart I-B

Non-Utility Generating Capacity
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" ELECTRIC POWER SUPPLY SECTION 1
‘ TABLE7
Capability* - Peak Load - Kilowatthour Requirements
Total Electric Utility Industry
(Exciuding Alaska and Hawai)
Capabiity st Non-Coinddent Capabifty 8 Non-Coincidert  Based on Non- XBowatthowr Factor Based
Time of Summer Summer Pealk  Time of Wintsr  Wintes Peak  Coincident Peak  Requirements on Peak
Year ) Peak Load (MW Load (MW)  Peak Load (MW Load (MW)  * Load (%)™ {in Milions) Load (%)
1979, ... .. 544,508 - 398,424 554,525 368,878 288 2,246,927 64.4
1980, . .... 558,237 427,058 572,195 384,567 235 222,718 61.3
1981, . .. .. 572219 429,249 586,569 397,800 250 2,311,026 614
19682. ... .. 586,142 415,618 590,066 373,985 291 2,258,744 620
1063, .. ... 596,449 447,526 612,453 410,779 25.0 2,341,633 59.7
19084, . .. .. 604,240 451,150 622,125 438,374 253 2,445,600 61.9
1965. ... .. 621,597 460,503 635,475 423,660 259 2,459,228 620
19%6. ..... 633,291 476,320 648,721 422 857 248 2.532,104 60.7
197. .. ... 648,118 496,185 662,977 448277 234 2,643,532 60.8
1968. ... .. 661,580 529,460 678,940 456,533 20.0 2,768,858 59.7
1989. . .... 673,318 523,42 685,249 498,378 3 2,849,824 622
1990. . . ... 685,001 545,537 696,757 484,014 204 2,806,496 60.4
9. ... .. 690,915 551,320 709,212 485435 202 2,941,669 60.9
1992 ..... 695,436 548,707 707,752 492,983 211 2,942,910 612
1993. ... .. 694,250 575,356 711,957 521,73 17.4 3,073,303 61.0
1994. . . . .. ’ - 702,985 585,320 715,090 518,253 168.7 3,138,438 612
1985. . . ... 714222 620,249 727.679 544,684 132 3,247,736 59.8
1986. .. ... 723,571 615,529 740,526 545,061 14.9 3,209,876 61.0
1997, . .. .. 729,079 631,355 743,774 560,228 134 3,388,440 613
1698, .. ... 524,569 725,745 835,301 652,408 120 3,943,485 62.0
1995, . .. 834,035 748,522 843,871 656332 103 4.010374 812

“Capabily reprosents the mazimum kilowatl ouput with ol power sources avaiable

~Cakcuiated fom e
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Va SECTION N ELECTRIC POWER SUPPLY
TABLE 8
Electricity Made Available in the United States
_ Gi -
Genesaion
Total Net - ‘ Estimated

Investor-  Govemnment Blectic Totad Imports Tota : Estmated
Owned and Utisy Non Uttty ~ United of Electric Available  (Thousands) kWh Per
Year Utitles Cooperafives  Industy  Sources States Energy+ nU.S. (July 1) Person
1979. . . . 1,756,170 491,189 2.247.359 71,378 2318,734 20,234 2,339,068 225,055 ¢ 10,363 ¢
1980. . 1,782,933 503,481 2206,414 67945 & 2354353 20,925 2,375,284 227,225 v 10,453 r
1881, ... .1,785500 509,312 2.294.812 64448 ¢ 2359258 33,584 2,392,842 229,468 1 10,428 «
1982, . . . 1,711,576 529,635 2,241,211 61,076 e 2302287 30,744 2.333,034 231,664 r 10,071 ¢

1983. . .. 1,764,080 546,205 2,310,285 57,678 e 2367963 35,330 2,403,293 233,792 r 10.280 r
1964, . .. 1,048918 567,388 2,416,304 71520 e 2487224 39,661 2,527,485 235825 ¢ 10,718 v

1985, 1,918,032 551,809 2,469,841 98,478 2,568,319 40,936 2,609,255 27924 r 10,967 r
1968. . 1,928,199 559,111 2,487,310 112,008 2,599,218 35,897 2635215 240,133 ¢ 10,974 ¢
1987. . 2022260 549,887 2,512,127 148,609 2,718,736 46,338 2,765,074 242,289 11412 ¢
1968. 2,945 601 558,650 2,704 250 174 282 2,878,502 31,770 2,910,272 244,499 1 11,903 ¢
1989. 2,191,941 592,364 2,784,304 200,871 2.985,175 10,976 2,996,151 248,019 12,139
1950. . 2202553 605,558 2,808,151 22781 3.040,932 1,980 3,042,912 249,464 ¢ 12,198 r
1991, . . 2215116 609,907 2825023 2713212 3,100,235 2272 3,122,507 252153 1 12,383
1982. . .. 2214475 582,744 2797219 309,727 3,108,546 28,348 3,135,294 255,030 r 12,294
1999, . 2.271,185 611,340 ‘2,682,525 327,397 3,209,922 208,427 3,238,349 257,783 12,562
1994, . 2,308,684 602,028 2910712 372,015 d8 727 44,192 3,326,919 260,327 12,780 r
1995, . 2340482 654,047 2,994,529 400,506 3,398,005 48,760 3,441,795 262,803 r 13,096 r
1996. . 2.372.985 700,164 3.073.149 400220 3473369 751 3,510,893 268229 ¢ 13237 ¢
1997, . 2,385,484 733,614 3,119,098 418,648 3,535,746 31,940 3,567.686 267,784 v 13323 r
1998r. . . . 2350414 861,756 3.212,171 513,702 3,725,873 28,909 3.754,7682 270,248 ¢ 13,894 ¢
1999. ... 2,297, 875,839 3,173,674 569,338 3,743,010 28,993 3,772,003 472,691 p 13,833 p
Note: Total may not equad sum of components
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ELECTRIC POWER SUPPLY ‘ SECTION ¥
TABLE 9A
Total United States Gigawatthour Source and Disposition
1979-1995 - Gigawatthowrs

1979 1980 1981 1982 1983 1984 1933
SOURCE
Generation
Total Electric UtiRty Indusbry. . . . . 2247359 2,206,414 2.294,812 2241211 2,310,285 2,416,304 2,469 841
Non Utility Sources for Own Use. . . 65,341 60,369 o 56.045 43,072 o 42,029 o 52,125 o 70,178 o
Received by Eleciric UtiiSes
from Non Utiity Sowrces. . . . . | . 6,034 7.576 8.401 12,004 15,649 19.295 28,300
Totsl Generation. . . . .. ... 2314734 2,384,359 2,359 258 2302287 2,387,963 2,487,524 2,588,319
Imports from Canada and Medco. . . 22516 25.021 35.416 34284 38.668 92219 45,901
Totad Gigawatthours. . . . .. . 2,341,250 2,379,380 2,394,674 2,336,571 2,408,631 2,530,043 2614220
DISPOSIMON
Total Sales to Ultmate Cusiomers. . . 2,084,400 2,126,094 2,150,674 2,099,741 2,159,787 2,280,585 2,305,882
Exports to Canada and Mexico. . . . . 2182 4,006 1,632 3,540 3,337 2,558 4,965
Energy Used by Producer®. . _ . . . . 3,382 2,540 1,462 2.539 2.633 2,849 1,833
Company Use & Free Service. . . . . 11.086 9,053 10,068 12,051 10,650 10,958 9338
Lost and Unacoounted For. . . . . . . 174,859 177.228 174,593 169,628 188,195 180,968 222026
Non Utlity Sources for Own Use. . . 65,341 60,369 o 56,045 49072 o 42,029 o 52,125 ¢ 70,178 o
Total Gigawatthours. . . . . . . 2341250 2,379,380 2334674 2336571 2406631 250,043  2.614.220
1986 1587 1988 1989 1990 1991 1992
SOURCE
Generation .
Total Electic Utlity Industry. . . . . 2,487,310 2,572,127 2,704,250 2,784,304 2,808,151 2,825,023 2,797 219
Non Utility Sources for Own Use. . . 71289 93,981 104,052 107,194 118,253 138,662 153254
Received by Electric Utifities
from Non Utility Sources. . . . . . . 40.719 52.628 70.200 93,677 116,528 136,550 156473
Total Generation. . . . . .. .. 2,599,318 2,718,736 2,878,502 2,985178 3,040,932 3,100,208 3,108,948
mports from Canada and Mexico. . . 40,713 52,219 38,837 26,110 22 506 30.812 37,204
Total Gigawatthours. . . . . . . 2,640,031 2,770,955 2,917,339 3,011,285 3,063,438 3,131,047 3,144,150
DISPOSITION
Total Sales 1o Ultimote Customess. . . 2.354.744 2,435.483 2,554,181 2,621,003 2,683,978 2.736.568 2.734.929
Exports to Canada and Mexico. . . . . 4,816 5,881 7,067 15.135 20.526 8.540 8.358
Energy Used by Producer®. . . . . . R 1247 2,112 1,353 " 3098 3,021 2,710 2,518
Company Use & Free Service. . . . . 8.536 8.401 735 9,789 6.589 6.788 7.088
Lost and Unaccounted For. . . _ . . . 199,399 225,097 243,355 255,068 233,073 237,761 237 507
Non Utility Sources for Own Use. . . 71289 93,981 104,052 107,194 116,253 138,662 153,254
Total Gigawatthours. . . . . . . 2,640,031 2,770,935 2,917 339 3,011,285 3,063,438 3,131,047 3,144,150
1993 1994 1995 Please see Table 9B for 1996-1999 data
SOURCE
Generation
Total Electric Uity industry. . . . . 2,882,525 2910712 2,994,529
Non Uty Sources for Own Use. . . 145,883 168,826 176,107
Received by Electiic Utihtes . '
from Non Utiity Sowrces. . . . . _ . 181,515 203,189 = 224,398
Total Generation. . . ... ... 3,209,923 282,727 3,395,035
Imports from Canada and Mexico. . . 39,082 50,520 58,807
Total Gigawatthours. . . . . . . 3,249,003 3,333,247 JASD,942
DISPOSITION
Total Sales to Litmate Customers. . . 2,649,755 2,930,063 3,007,469
Exports 1o Canada and Mexico. . . . . 10,655 8,328 9,147
Energy Used by Producer”. . . . . . . 2,443 2,988 -
Company Use & Free Service. . . . . 7,618 8,138 10,42
Lost and Unaccounted For. . . . . . . 232,653 216,706 247,787
Non Uity Sources for Own Use. . . 145,883 168,826 176,107
Total Gigawatthours. _ . . . . . 3,249,005 3,333,247 3,450,942
@ Estmated.

Whrm.uwhmwhwvnaﬁnsm.
Sowrcex U.S. Department of Energy. Energy information Adrmirvstration. Power Plart Repart. (ELA-759), Economic i i
oy Tranebe s gt Monthly Reguiatory Admnistration,
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" SECTIONN

ELECTRIC POWER SUPPLY
~ TABLE 10
v World Power Data
Fifteen Countries With Greatest Instaled Generating Capacity
1998
Instatted Capacity Energy Production+ kWh
{Kilowatts in Thousands) (x¥Wh in Bions) Population Per

Country Hydro Nudear Thenmal Other  Total [ Hydro Nudear Thermal  Other Total | (Thausands) | Capia
United States 99,104 99,716 562,710 168984 778513 ] 3241 6737 25461 757 3.6196 270,312 | 13,390
China T 59748 2167 191,950 - 25863 | 2029 135 8x2Ss — 10588 1236915 888
Japan 21277 45248 152202 535 219262 895 3181 5645 239 9960 125,932 7.909
Russia 439500 21242 140,500 11 205653 | 1505 983 5231 - T71.9 148,061 5256
Canada 66,646 13390 32,394 45 112475 | 3293 67.5 1497 44 5509 30675 | 17.959
Germany 4296 22314 80,862 2,077 109,549 168 1527 3455 10.4 S254 82079 | 6,401
France 20,797 62875 24489 243 108,409 58.9 3667 51.8 26 4810 58,805 | 8,120
India 2189 2225 75185 1,033 100,333 762 106 3584 0.9 4489 984,004 453
Unite¢ Kingdom 1,494 12,946 55,136 135  69,71% 5.9 917 2341 61 3431 58970 | 5818
Maly 13,060 ~ 49857 811 63,528 420 - 195.0 80 2430 55783 | 4279
Brazi 54,134 657 5243 2315 62,349 | 2835 31 156 97 3169 169,807 1.866
Ukraine 4706 13880 36719 - 55305 1.3 706 76.0 - 157.9 50125 | 3.1%0
Morea_ South 1,515 10316 31902 - 4733 42 852 1318 - 213 46417 | 4768
Spain 11776 7248 23965 457 43448 U4 56.0 86.6 25 1798 39,134 | 4587
Austroia 7,001 31,514 15 38,530 15.6 -~ 1675 34 1864 18,613 | 10.015

Note: Tdalmymlequalmdwmpannbdntomnfmm

+Dota presented on a net generston basl

Sources: Capacily and production: Energy Infbrm@on Adrministration, Infernational Energy Databass, December 1999: population: The World
Almang< and Book of Facts - 1999,
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GENERATION SECTION
TABLE 12
Generation
Total Electric Uthiity Industry
By Ownership and Type of Prime Mover Driving the Generator
. Gigawatthours
Total Electric Investor- . Power
Utility Owned . __ Subtotal Municipat Districts,
Year Industry Utdites Cooperatives  Government Utlities Federal Sbate Projects
TOTAL (meyM!ypno!PﬁmoMonr)
1979, . . . . 2,247,359 1,756,170 " 54,404 436,785 87,265 235,570 113,950
1960. . . . . 2,206,414 1.782.933 63,550 439,931 86,579 235,051 118,301
1981, . . . . 2,294,812 1,785,500 73,314 435,998 80,701 232.222 123.075
1982 . ... 2241241 1.711.576 77.098 452,537 76,569 241,004 134,964
1983, . . . . 2,310,285 1,764,080 84,710 461,495 73,069 258,181 130245
1984, . . . . 2,416,304 1,848,916 101,970 485,418 74,672 253,928 136,818
1968 . . | . 2469841 1,918,032 108,321 443,488 73,864 233,063 138,560
1966. . . . . 2,487 310 1,928,199 113,897 445,214 78,869 224,854 141,491
1987. . . . . 251,127 2,022 260 122,508 427,359 86,211 205,363 135,786
1968. . . . . 2,704,250 2,145,601 123,079 435,571 96,539 201,125 137,907
1969. . . . . 2,784,304 2,191,941 122.810 469,554 100,311 223.501 145,712
1990. . . . . 2.808.151 2202583 126.115 479,483 97,652 235,272 148,559
1991, . _ | . 2,825,023 2215116 127.689 482218 96,590 241,104 144, 524
1992 . . . . 2,797,219 2214,475 127,405 455,339 S4 414 224,695 136,231
1983 . . . .. 2,882 525 2271,185 127,738 483,602 103,076 232,110 148,416
1994, . . | . 2910,712 2,308,684 131,954 470,074 98 804 230,433 140,837
1995 . ... 2,994,529 2,340,482 134,103 519,944 103,420 263,205 153,319
1996. . . . . 3.073,149 2372985 138,753 561,411 101,595 297,718 162,099
1997. . . . . 3,119,098 2,385,454 141,356 592258 111,133 312,120 169,004
1998, . ., . . 3212171 2,350,414 195,756 666,000 167,880 283,506 209,613
1999, . . .. 3,173,674 2.297,834 199,511 §78.328 172,693 291,908 211,727
HYDRO (Generation of Generators Driven by Water Wheels and Turbines)
1979. . . ., -, 279,790 74105 244 205441 13.270 137.212 54,959
1980. . . . . 276,039 70,500 267 205,272 15,603 131,909 57,760
1981, . . . . 260,684 61,680 3 199.773 13,700 128,690 56,383
1982. . . | . 309,213 81,527 294 227,392 17,061 148,027 62,305
1963. . . . . 332,130 88,663 03 243,164 17266 160,989 64,910
1984, . . 321,150 83,639 9 - 237.232 15775 162.268 59,190
1985, . ., . 281,149 66,334 410 214,406 14,496 142,435 57,475
1986. . . . . 290,844 71.356 96 219,091 16.841 141,990 60,260
1987. . . . . 249,695 58253 358 191,044 12.285 124,680 54,078
1988. . . . . 222,540 48725 396 173,619 12,644 112,015 49,160
1989, . . | . 265,063 66,575 600 197.888 14,810 131,027 52,051
3990, . . , . 279,926 66,658 588 212.680 15,687 140,379 56,414
1991, . . . 275,519 61,693 5093 213.233 15430 142,528 552715
1992 . . . . 239,559 58,749 598 180212 11.675 117,174 51363
1993 . . . . 265,063 72,303 997 191,763 14,056 121,472 58,235
1954, . |, 243,693 59,783 1,099 182.811 11,847 120,946 50,018
1995 . . . . 293.653 73,430 1.125% 219.097 18,893 140,692 59,512
1996. . . . . 324,541 79,155 867 244,519 17,524 163,248 63,747
1997. . . . . 333,455 76,607 843 256,005 18,719 171,794 65,492
1998, . . . . 304,403 76,092 975 227,335 168,972 147 297 83,0668
1999 . . . . 292,932 62,451 761 230,720 18,670 151,764 60277
CONVENTIONAL STEAM+ (Generation of Generators Driven by Steam Engines and Turbines) -
1979. . . . . 1,708,256 1,472,652 53,609 181,995 65,100 77,948 38,547
1980. . . | | 1.755.634 1.499.918 62,803 192.913 63.899 83.715 45,299
1981, . . . ., 1,758,660 1,492,062 72,619 193,880 62,421 80,715 50,844
1982, . . .. 1,646,883 1.396,338 76,481 174,066 54,507 65,682 53,878
1983, . . | | 1,682,268 1,426,449 84,015 171,804 51,503 69,237 51,063
1984. . . | | 1,765,608 1,487,840 101,184 176,584 54,008 66,989 55 587
1985. . . . | 1,803,323 1.503,349 107,438 192,536 56,543 77,978 58,017
1986. . . . . 1,780,853 1,469,751 113.219 197,883 61,198 83,092 53.593
1987. . . . . 1,885,463 1,531,108 121,045 212,512 73,082 80,890 58,340
1968 . . . . 1,952,566 1.599.747 122.552 230.267 80.152 85.266 64.848
1989, . . . . 1,963,003 1637433 12,055 28,515 83,162 77.012 68.347
19%0. . _ ., . 1,949,572 1.594 986 125,366 229,220 80,965 80,998 67.257
1991, . . | . 1,935,025 1,583,168 126,914 224,943 80,384 78,266 66,293
1992 | . 1,936,975 1579,032 126,635 231,308 82,116 83,526 65,666
1993. . . |, 2,005,448 1,616,503 126,583 262,362 88,442 101,620 72.300
B S— 2.024.685 1644 817 130,674 249,393 86,350 90,283 72.760 -
1995, . . |, 2,025,666 1,639,046 132,815 253,805 83,832 96,897 73,076
1996. . | | . 2.072.793 1.684,196 137.064 250,733 83,873 94,717 72,144
1997. . . | . 2,155,251 1,747 436 140,483 267,332 92,268 98,461 76,603
1998 . . . . 2232.190 1,739,862 173,647 318.681 122,726 95,662 100,293
1999. . . . | 2,152,727 1,652,102 177,415 323,210 124,822 94,625 103,763
See page 27 for footnotes.
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SECTION Il GENERATION
TABLE 12 (continued)
Generation
Total Electric Utility Industry
ship and Type of Prime Mover Driving the Generator
_ By Qmership 3 Driving
Total Electric Invesior- Power
Uthty Owned Subtotal Municipal Districts,
Year Industry Utilities Cooperatives  Govermment Utikes Federal Staws Projects
NUCLEAR STEAM (Generation of Generators Driven by Nucleasr Reactors)
1979, . . | . 255,155 208,788 201 46,166 5729 20,402 20,035
1880. . . . . 251121 211,831 214 39,076 4428 19,413 15,237
1881, . . . . 272674 231,190 241 41.243 2,585 22,810 15.847
1982 . . . . 282,773 233,213 137 49,423 3,349 27,294 18,700
1983, . . . . 293,677 248,379 201 43,097 2.875 27,951 14,271
1984. . . . . 327,634 276,849 318 50.466 3,760 24,665 22,040
1988 . . . . 353,691 347,769 kva) 35,599 1,885 12,648 21,069
1986. . . . . 414,028 388,513 157 27,367 (41) 230y 27,638
1987. . . . . 455270 432239 129 22,902 (57) (207) 23,166
1888, . . . . 526,973 496,367 - 30,606 2,864 3,844 23,897
1989. . . . ., 529,355 487,114 - 42,240 1,429 15,492 25,319
1990. . . . . 576,862 540,098 - 38,764 (18) 13,885 22,887
1991 . . .. 812,565 569,300 - 43,265 - 20,310 2,955
1992 ., .. 618,776 575,580 - 43,196 - 2,994 19,201
1993, . . . . 610,291 581,394 - 28,897 - 9,018 19,879
1994, . . . . 640,440 603,179 - 37,261 - 10,204 18,057
1995. . . .. 673,402 627,058 - 45,344 - 25617 20,728
1996. . . . . 874,729 608,770 - 65,959 - 39,751 26,208
1997. . . .. 629,420 560,649 - 68,771 - 41,666 26,905
1988, . . . . 673,702 533,485 20,965 119,252 27,458 45,547 46,246
1999. . . . . 725,038 - 582,313 21,140 121,583 28,384 45,519 47,680
) INTERNAL COMBUSTION (Generstion of Generators Driven by internal Combustion Engines)
1979. . . .. 4,158 625 350 3.183 3,166 a8 9
1980 . . | . 3,620 684 266 2,670 2,654 14 5
1981, . . .. 2,795 568 224 2,003 1,995 7 1
19682. . . . . 2343 501 186 1,656 1,653 2 1
1983. . . . . 2,207 583 190 1,429 1425 3 1
1984, . | | . 1,901 579 188 1,133 1,130 3 -
1985. . . . . 1.662 570 150 942 938 4 M
1988. . . | | 1.556 565 124 867 866 - °
1987. . . . . 1,685 649 136 900 899 - 1
1988. . . . . 1,762 753 130 878 . 817 - 1
1989. . . . . 1,880 817 155 908 907 - 1
1990. . . . . 1,788 811 162 816 815 - 1
L1981, . L. 1,910 954 183 773 772 - 1
19%2. . . . . 1,905 1,113 172 621 620 - 1
1993. . . . . 1.719 985 158 576 575 - 1
1994, . . | . 1,691 903 161 606 604 - 2
1985, . . | . 1,733 946 163 683 681 - 2
1986, . . . . 1.074 863 23 188 187 - 1
1997. . . . . 791 N 141 137 - 4
1988r, . . | . 1,871 975 169 727 720 - ]
19989, . . . . 1,953 850 195 808 801 - 7
: WIND++ (Generstion of Generators Driven by Wind Turbines)
1982, . . . . * ° . . - - -
1m _____ . - - - - > -
1904, . | | | - - 0 O O »
1995. . . . . 11 v - 11 1 * -
1996, . . . 10 * - 10 10 ) -
1997. . . . ., 6 - - 6 6 d -
1998 . | . | 3 * - 3 3 - -
1999, . . . . 23 17 - ] ] - -
SOLAR+++ (Generation of Generators Driven by Phetovoltaic and Sofar Thermat Energy)
1982, . . . . 3 ° - 3 3 - - N
1993. . . . . 4 1 - 3 3 - .
1954, . | . . 3 1 . 2 2 - -
1995, 4 1 - 3 3 - -
1996, . . . . 3 1 - 2 2 - -
1997. . . . . 3 1 - 2 2 - -
1998r. . . . . 3 1 - 2 2 - R
1999. . . . . 3 1 2 2 - -
M:rwdnwymmmdwmmwmmn. r Revioed,
4M*:MTMWWC;!*M “Gcmbyﬁdwa?ﬂ.md1m‘:7peﬁws Statistical Yearbooks.
otowb,mwﬂd*ndimhm Statistical Yeardooks,
{ ) Denotes negatve vahe. *Less than fve hundred thousand idowstthours.
Source: U.S. Depatment of Energy. Energy information Adrrirestration. Monity Power Plant Report (ELA-759).
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GENERATION : SECTION i
TABLE 13
Generation Per Kilowatt of Installed Nameplate Capacity
o Total Electric Utility Industry
By Ownership and Type of Prime Mover Driving the Generator
. Kowatthours

g Cocpora-' T:-?U?Pfy Investor. -

tic Wity Investor- ment- . b ity - Coopera- men|
Yesr Industry Owned tives Owned Industry Owned Vves Owned

TOTAL+ - : HYDRO
1979, . . | . 3.816 J.a7 4272 3725 3,823 3,103 3,642 4173
1980. . ., . 3,173 3,789 4,344 3.641 J.639 2.929 3.985 3,968
198, . . .. 3.676 3.690 4,335 353 3,396 2,541 3,448 3,792
LL - S 3,489 3,458 3,368 3,547 3.983 3334 3.973 4201
1063. . . . . 3,532 3,512 3,880 3.550 4220 3,578 3,741 4,529
1984, . . . . 3,632 3,624 4,345 3,535 4,025 3273 3,444 4,381
1985, . | . . 3,629 3,670 4,353 3.327 3,437 2479 4,432 3,908
1988. . . . . 3,562 3.589 4,456 J3.288 3459 2,525 3,600 3932
1987. . . .. 3,608 3,687 4,641 3.097 2,919 2,005 3.476 3,389
1888 . . . . 3,751 J.864 4,667 3127 2,580 1,656 2,809 3,058
1989, . . . . 3,773 3,873 4,662 3,208 2,798 1940 2,947 3240
1990. . . . . 3.831 3.895 4.787 3,396 3,204 2265 3,459 3,681
1199 . . | . 3,431 3,880 4,838 3439 3,132 2,072 3.499 3,675
1902, . . . . 3178 3,865 4.856 3.216 2.685 1.930 2,718 3on
1993. . . .. 3.879 3,956 4,902 3,380 2,947 2,369 2,994 3,245
1984, . . . . 3.905 4,015 5,029 3.262 2,700 1.972 2,789 3.071
1985. . . . . 4,002 4,058 5,018 3,592 3,237 2,44 1,452 3,665
1996, . . . . 4,078 4,088 5,109 3,848 3,565 2,617 797 4,09
1997, . . .. 4,114 4,096 5122 3,996 3.635 2,506 721 4268
1998r. . . ., . 4,411 4,424 6,019 4,049 3.339 2,592 986 3,738
1999p. . . . . 4,681 4,750 5,764 4,238 3,273 2,261 697 3,777
STEAM++ : INTERNAL COMBUSTION
1979. . . . . 3,849 3.881 4,381 3527 753 347 903 956
1880. . . . . 3825 3,849 4,433 3528 655 372 764 800
198t . . ., 3,748 3.764 4,417 3478 50% 303 638 598
1982. . . . . 3,449 3477 3.924 - 3,139 437 285 554 506
1883. . . . . 3,463 3,519 3,928 2,966 436 - In 608 448
1984. . . | . 3,605 3.652 4.399 3,055 3186 414 593 354
1985. . . _ . 3,683 3,744 4,448 3,032 338 410 460 234
19686. . . . . 3,606 3.661 4,520 2,946 284 290 398 270
1967. . . . . 3,736 3.798 4,695 3.008 7 265 456 270
1988. . . . . 3,949 4,009 4,726 3,298 267 255 438 2619
1989. . . . . 3,947 4,007 4721 3.306 251 215 485 271
1980. . . . . 3,963 4017 4,841 3,321 21 180 572 247
1991, . . .. - 3,976 4,016 4,890 3.399 219 185 669 238
1992 . . | | 3,978 4,013 4,920 3441 208 198 622 190
1993, . . . . 4,065 4,089 4,975 3,614 178 164 552 170
1994. . . . . 4.1 4173 5,114 3,539 172 150 622 172
1985, . . . . 4,167 T 417 5,172 3,686 182 157 559 193
1986, . . . . 4,210 4214 5348 3.831 108 142 79 53
1997. . . . . 4,242 4.230 5378 3.970 97 130 102 40
19%6r. . ., . 4,636 4,580 6,230 4,412 183 176 569 166
1999p. . . .. 4974 4,957 8,977 4,702 204 177 650 207
*+ Total inchudes wind and sofer.
umwmmm
Revised,

2 EE! Statistcal Yearbook - Copyright (c) 2000 EE)
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SECTION 1} GENERATION
TABLE 14
.Generation in Percent of Total
Total Electric Utility Industry
By Ownership and Type of Prime Mover Driving the Generator
Govemn- Govern- Govern-
vestor- Coopera-  ment- investor- Coopera- ment- Investor- Coopera- ment
Year - Owned tves = Owned Total Owned tves Owned Total Ownoed tves Owned
. TOTAL+ HYDRO . CONVENTIONAL STEAM+»
1879. . 781 % 24 % 195 % 124 % 33 % * % 91 %] 760 % 655 % 24 % 81 %
1980. . 780 28 192 721 3.1 i 9.0 76.8 65.6 28 8.4
1981. . 778 32 19.0 1.4 27 - 8.7 76.8 5.0 32 8.4
1582.. 784 34 202 1.8 3.7 * 10.1 735 2.3 34 7.8
1983. . 764 kX 20.0 14.4 3.9 ® 10.5 8 61.7 3.6 1.5
1584. . 765 42 193 13.3 s 4 98 .1 61.8 42 7.3
1985. . 777 4.4 179 1.4 27 d a7 73.0 609 43 7.8
1986. . 715 46 179 1.7 29 - 88 716 5.1 45 80
1987. . 786 48 18.6 9.7 23 * 74 725 595 47 83
1988. . 793 48 16.1 82 1.8 ® 64 122 02 45 8.5
1969. . 787 4.4 189 95 24 - 71 T4 58.8 44 82
1990. . 784 45 17.% - 10.0 24 . 76 69.4 56.8 45 az
1991, . 784 45 171 S8 22 * 75 68.5 56.0 45 30
1992 . 792 48 163 8.6 219 . 6.4 69.2 565 45 83
1993. . 788 4.4 16.8 92 25 * 6.7 69.6 56.1 44 9.1
1994. . 793 4.5 16.1 8.4 2.1 - 6.3 69.6 58.5 45 86
1995. . 782 43 17.4 98 25 * 73 67.6 547 44 8.5
1998. . 772 45 183 10.8 26 M 3.0 67.4 54.8 45 82
1997. . 785 45 19.0 10.7 25 ° 82 69.1 58.0 45 86
1996. . 732 AR 20.7 . . 95 24 i 713 69.5 542 54 9.9
1999. . 724 3 Z13 9.3 2.0 . 7.3 67.8 521 56 1.2
NUCLEAR STEAM INTERNAL COMBUSTION
1979, . . . e 114 % 93 % M 21 % 02 % % * % 0.2 %
1880. . . .. L. L. 11.0 93 ° 1.7 0.1 * d 0.1
1981, . . L e 119 10.1 : 1.8 0.1 M * 0.1
1982, . . . e e . 126 10.4 * 22 0.1 * * 0.1
1983. . . ... . e . 12.7 10.8 - 1.9 0.1 M i 0.1
1984. . ... .. ... ..., 1.5 1.4 - 2.1 01 ¢ ° 0.1
1885. . . . . .. ... 15.5 4.1 ° 1.4 0.1 hd - d
1986. . . . ... .. ..o, 16.6 15.5 ’ 1.1 0.1 M * M
1887 - .. . e e 171.7 16.8 - 0.9 0.1 - * .
1988 . .. ......... ... 19.5 18.4 - 1.1 0.1 o - .
1989, . ... oo 19.0 1.5 - 1.5 0.1 * M -
1990. . . . . ... 20.5 192 - 1.3 0.1 ¢ * hd
199 . . L. 217 202 - 15 0.1 d i e
1992 . L. e 2.9 20.6 - 1.5 0.1 M ¢ hd
1993 . ... ... 21.2 202 - 1.0 0.9 i i -
1994. . . . ... ... 20 20.7 - 1.3 0.1 . 4 .
1995, . ... ... 225 209 - 1.5 0.4 * * .
1996 . . .. .. e e 20 19.9 - 2.1 M . . M
1997, . . . e 22 18.0 - 22 M * * °
1998, & o v i i i e i e e 21.0 16.6 0.7 3.7 ¢ * ° *
A 28 18.3 0.7 38 0.1 * * °

Note: Total moy ot equaal sism of components e b inoep .
orwmwwmmwmwMMdnwdvpuﬂ

++inchudes Combustion Turtines and Combined Cycle Plants.

“Less than one-tenth of one percent.

Source: U.S. Departmerd of Energy. Energy information Administration, Monthly Power Plard Report (E1A-759), as shown in Table 12
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Va GENERATION

SECTION it

TABLE 15
Generation
Total Electric Utility Industry
By State and Type of Prime Mover Driving the Generator
1998 and 1999 - Gigawatthours

Total Electric Conventional Nudear Internal
Wtility Industry* Hydro Steam++ Steam Combusson
State/Division 1999 1998 1999 1998 1939 1998 1999. 1998 1999 1958
Total United States. . 3,173,874 3212171 293,932 304,403 2,152,727 2,232,199 725,018 673,702 1,93) 1,871
Maine..............ooeeuomn.. 1,189 3,549 516 1.820 673 1,728 - - - 3
New Hampshire...._.... 13,8768 14,238 339 975 4.860 4,876 8.676 8,387 - -
Vermont................... - 4,735 4,304 421 848 240 185 4,059 3,358 2 3
Massadwsetts.... ... 4,360 28,037 189 331 2,230 19,991 1,931 5,698 10 18
Rhode island. 2,061 - - - 2,053 - - 9 8
. 15123 368 3as 7.439 1145 12,675 3243 2 3
65,401 1,834 4,359 15,442 40,323 7,342 20,686 23 3
115,840 20,124 26,582 39,818 57,927 37,019 31,314 49 18
35,911 (145) (146) 10,040 8,925 28,971 7,132 2 0
173,903 1,155 1,568 89,548 111,181 70.885 61,149 ] -3
128 658 21,133 28,004 139,406 178,033 136,874 119,595 59 24
146,448 423 406 124.047 129,550 16422 16,476 20 18
112,112 407 479 113,760 112285 - - 18 8
131274 52 51 68,375 75,596 81,356 55,596 25 k4
85,146 426 352 72,785 72242 14,591 12,494 64 58
52.529 1.743 1.518 41,467 41,602 11,495 9,397 9 12
528,169 3,059 2,806 420,434 431215 123,863 93,963 134 128
43,977 857 695 29,963 31,613 13,316 11,644 18 25
37,085 931 893 32,436 32408 3,040 } 768 23 10
74,894 1,740 2,269 63,141 64,067 8,587 8517 k)4 42
30,519 2,609 2,296 28,651 28223 -~ - - -
9.089 7.536 5,758 3,872 3,320 - - 8 12
28,720 360 1,683 18,131 18,743 10,091 8,259 40 k-3
41,481 - - 32,631 30,840 9,157 10411 216 30
265,768 14,534 13,593 208,824 209,213 44,790 42,598 341 369 -
6.318 = = 6,237 6,315 - - 3 3
48,514 1422 1,740 34575 33428 13,312 13,331 14 15
244 - - 230 244 - - - -
63.815 (608) 256 37,361 36,311 28,301 27,234 17 14
89,605 303 361 91,375 89244 - - - -
13,112 2.554 4.1 69,705. 70,223 37,524 38,778 - -
84,397 650 2,513 35,884 33,124 50,814 48,759 * *
108,747 2,674 5,026 76,384 72,310 31,478 31,380 * 1
169,447 140 199 135,117 137,968 31,526 31,115 131 165
684,163 7,238 14,205 488,068 479,166 192,954 190,598 163 198
86,151 2,557 3116 79,102  B3.035 ~ - - v
94,143 6,499 9385 55957 56370 27227 28388 - -
113,354 7,760 10,565 75,257 74,166 30,892 28,863 - -
31,992 - - 23,7848 22,801 8,428 9,191 - -
325,679 16,815 23,066 234,099 236,373 66,548 66,241 - *
43,199 2,603 3,114 28,518 26,988 12,920 13,097 ° *
66,107 - 51,725 49,680 13,112 16,428 * ®
51,454 3,069 3,420 47,204 48,029 - - 6 5
293,068 1.117 1,419 254551 252925 36,760 38,685 k] ] 40
453,829 6,879 7.953 381598 377622 62,791 68,210 37 45
27,617 11,581 11,054 16.016 16,563 - - 1 °
11,978 12,465 11,978 123 * - - * d
44699 1,170 1,342 41,781 43,357 - - - -
35,471 1,480 1,392 34,685 34,078 - - 2 1
31,428 243 236 31412 311 - - - ‘
81,299 10,083 11,239 42,598 39,759 30,416 30,201 - -
35,160 1238 1,299 34,722 33,802 - - 103 59
26,553 2,807 3351 23679 23402 - - 1) m
294,208 41,068 41,692 225,018 2221%2 30,4168 30,301 108 (1]
97,128 96,472 79,410 9,391 10,802 6,086 6.916 * ¢
46,352 45224 39,504 6,464 6,848 - - - -
114,926 38,842 48,684 15,625 31,615 33,372 34,594 29 29
258,408 180,549 167,598 31,480 49,263 39,458 41,510 29 28
i . 4,590 817 1,113 3449 3176 - - 344 301
Hawaii........oounreeiennn 6,452 6.301 19 14 5713 5.592 - - 717 695
Alaska & Hawail....... 11,069 10,891 835 1,127 9,162 8,763 - - 1,060 996

Note: Tudnvynamﬂmdmnmummmm

+Total includes gereration by wird (1998 - 3.0 GWh; 1999 -

+sinciudes Combustion Turtines and Combined Cycle

{ ) Denotes negative value. “Less then Sve hunded Pousand
Sowre: U.S. Department of Energy, Erergy Information Admiinistration. Morthly Power Pland Report (ELA-T759).

24 EEl Statistcal Yearbook - Copynight {c) 2000 EE!

23.0 GWh) and generation by solar (1998 . 2.5 GWh; 1999 - 3.0 GWH).
Plals (1998 - 78,484 GWN; 1999 . 77,101 Gwn ).
iiowntthours.
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SECTION I GENERATION
TABLE 16
Generation
Investor-Owned Electric Utilities
By State and Type of Prime Mover Driving the Generator
1998 and 1999 - Gigawatthours

Total Electic Conventional Nudear Intemad
Utity Industry+ Hydro Sheam-++ Sleam Combustion
State/Division 1999 1998 1999 1938 1999 1998 1999 1896 1909 1008
Total United States... 2,297,834 2,350,414 62,451 76,092 1,652,102 1,739,862 582,313 533,488 950 978
Maine. .. .. - 1.186 3.479 513 1814 673 1,662 - - - 3
New Hampshire........ - 12,682 13,068 ki) 975 4,860 4,876 7,482 7217 - -
Vermont ... 4,509 4,248 351 806 B4 &z 4,059 3,358 1 3
Massachusetts ... 3,372 24,889 184 kvo-] 1,256 18,856 1.931 5,608 1 9
Rhode Istand._..._ ... - ] 2,061 - - * 2,053 - - 9 3
Comnectiant._..... —— 19,860 14,829 363 74 7,420 11,451 12,078 3,004 . hd
Mew England... ... 41,618 62,574 1,749 4,294 14,294 38,980 25,550 19217 12 24
New York.............. ~ 60,431 74,197 1,995 3,589 36,846 54,062 21,581 16,538 9 7
New Jersey............... 38,824 35,833 (145) {146) 9,997 8,847 28,971 271932 2 M
Pennsylvania._.._.... 159877 172.168 1.098 1475 89,548 111,189 69,224 39,509 7 4
Middle Atlantic...... 259,132 282,193 2948 4,917 136,391 174,090 119,776 103,179 18 119
Ohio 136,554 183 167 115,458 119,901 16,422 16,476 172 11
93,920 407 479 94,518 90,437 - - 5 5
127,540 7 13 64,788 74,918 81.356 55.608 1 1
78,520 220 125 66,374 65,881 14,591 12,44 n 20
47,899 1,539 1,330 36,503 37,171 11,495 9,297 1 1
454 434 2,358 2114 317,651 388,307 123,883 93,9758 4 37
35,816 [<X] 673 22,449 23,499 13,316 11,644 . )
3256 929 891 28,887 28,597 3,640 3,768 . .
53,442 655 1.027 42,171 43,893 8.587 8.517 - -
5,825 - - 2,573 5,825 - - - -
3316 - - 3,858 3,305 - - 8 12
35,152 - - 27,500 25,366 8.607 9,786 ¢ -
166,807 2,418 2,592 127,439 130,489 34,150 33,714 8 12
6,165 - C— 6,056 6,165 - - - -
42,191 1422 1,740 26,916 27,114 13,312 13.339 8 7
244 - - 230 244 - - - -
58,426 (937) (440) 34,166 33,282 26,525 25,575 " 9
89,605 303 361 91,375 89,244 - - - -
105,517 1,692 2773 66,919 67.49 33.951 35,252 - -
43,689 (S1) 855 18,690 17,149 32,699 30,686 - -
75,320 1,114 2,012 60,513 58,401 14,959 14,906 * 1
132.901 - - 101,496 103.272 28,681 29,560 23 68
559,057 3,503 7,301 406,362 402,361 150,427 149,310 42 a3
43.602 284 313 44,693 4329 - - - -
69,828 3,304 4,855 53,104 53,470 12.601 11,503 - -
27.891 - - 20,877 19.619 7.585 8271 - -
141,321 3,589 5,167 118,755 116,380 20,186 19,774 - -
28,464 158 190 16,886 15,177 12.920 13,097 - -
52,995 - - 37,671 36,567 13,112 16,428 - -
36,871 - - 35,606 36,871 - - * -
240,982 47 178 209673 211284 28218 29,518 2 2
359,312 205 367 299,806 299,899 54,249 59,043 2 2
22,008 5.607 5,445 16,016 16,563 - - 1 .
8,652 8,487 8,652 123 * -, - c *
31.031 1 1 29,774 31,030 - - - -
21,404 43 R 2171 21,310 - - 2 1
21,648 - - 21,621 21,645 - - * ¢
41,023 3 2 20,867 19.508 21,565 21,483 -
16,306 243 301 16,992 16,004 - - - -
17,836 48 59 18,246 17,778 - - (1) 1)
179,905 - 14,462 14,581 145,809 143,839 21,565 21,483 2 2
12,478 5,305 4296 6,966 8,182 - - * -
15,470 8,904 8,958 6,094 6.512 - - - -
80,409 16,925 21,424 6.792 25228 32,547 33,729 29 28
109,357 31,138 34,677 19,852 39,923 32,547 33,729 29 23
147 68 67 2 - ¢ - - 79 80
6,301 19 14 5713 5,592 - - 117 695
6,449 B7 81 5,718 5,593 - - 796 s
Note: Total may ot equal sum of components e $0 indepandent roudng.
+Total inchudes peneration by wind (1998 - 0.3 GWh; 1999 - 17 4 M}wmbysd' (1998- 0.8 GWNh; 1999 - 0.8 GWh).
++inchxdes Combustion Turbines and Combined Cycle Plants (1998 - 61,263 GV 1999 - 50,189 Gwh).
{ ) Dencle s regathve value. * Less than ve hurdred thousarsd klowstthours,
Source: U.S. Department of Enerpy. Energy Information Administration. Monthly Power Plant Report, (EIA-759).
EE] Shtistical Yearbook - Copyright (c) 2000 EEI 25
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/" GENERATION SECTION T
TABLE 17 -
Generation
Total Electric Utility Industry and Investor-Owned Electric Utilities

By Month and Type of Prime Mover Driving the Generator
1996 - 1999 - Gigawatthours

Total Bectric Utilty Industry Investor-Owned Electric Ulibes
Conventonal Nudear Intermad : Conventional Nudear Internal
Yaar - Manth Tota+  Hydro Strar++  Steam Combustion Toa+  Hydo Steam++  Steamn Combustion
YEAR - 1998
Jamuary. . .. 268267 28562 176,678 62.942 84 206,470 6.840 142,071 57.493 66
February. . . . 244,997 29566 150422 55,928 81 187,818 7,876 128,869 51,008 64
March. . . . . 247,500 31901 160,048 55474 76 190,807 8.738 130,349 51,657 64
Aprd. . . ... 225350 30,090 145458 50.325 76 173.192 8289 118,907 45,929 67
May. . . ... 251078 31275 164,069 55,637 95 191,974 8,146 132,961 50,784 8
June. .. 268,164 29858 180,713 57,498 94 208,307 6,726 147267 52242 71
Ry, oL 288,860 27,069 200,725 60,953 110 222,741 5534 162,832 54,295 80
Avgust . . .. 290052 24581 203,888 61,477 105 225,757 4809 168,068 54,799 81
September. . . 250,120 20,493 174,931 54,593 101 194,978 4,301 142,109 48,410 78
October. . . . 240082 20943 168429 50,612 97 187,318 4762 137,239 45,135 vd
November. . . 240539 21707 166,624 52,132 76 188,346 5410 136315 48,558 62
December. . . 257541 28496  171.808 57.159 78 197277 7.644 139,108 50,459 65
TJotal. . . ... 3,073,149 324,341 2,072,793 074728 1,074 2,372,985 79,155 1,684,196 608,770 263
YEAR - 1997
Jamory. ... 273583 30739 183854 58.914 76 208,120 7.862 148581 52,616 61
February. . . . 233755 29548 153,480 50,658 68 176,229 7235 123,72 45204 58
March. . .. 243939 32916 160535 50,414 7 184,039 8,745 130,654 “u.577 &3
Aprd. . . 230,404 30,094 154917 45,313 80 173,984 7,765 125,820 40,329 63
May. . .. .. 242710 32342 163279 47,032 64 181.529 7.783 131,450 42,240 56
June. . . . . 266,062 32452 181435 52.095 79 201,853 6.909 148,074 46,809 61
July. oL 303697 29755 216457 57,352 131 233,053 5297 176,135 51.530 92
Avgust . . .. 293835 25220 207.424 61,084 106 221,869 4,607 168,085 55,093 84
Septlember. . . 266,136 21.859 191,603 52,586 87 - 208,042 4,624 155,999 47,347 7
October. . . . 252,934 22984 182,889 46,961 79 195,865 4830 149,033 41,936 66
November. . . 244,758 21,561 171,600 51,535 62 188,073 5.211 138,488 44 337 55
December. . . 267286 23983 187,787 55457 59 205,827 5738 151,405 48,631 53
TJotal. . . ... 3,419,098 333,455 2155251 629,420 963 2385484 76,807 1,747,436 560,649 791
YEAR - 1398r
January. . . . 265435 27482 179757 57.889 125 191.668 7463 139,010 45,049 62
February. . .. 235340 28776 155,349 50.999 125 167.782 7,770 120370 39,548 &2
March. . . .. 256,575 30252 172,147 53,711 138 185,039 8,552 134,563 41,947 72
Aprd. . . .. 232,457 26,889 157,843 47,503 150 169,190 8,353 123,949 37,008 88
May. .. ... 265077 30,981 182267 51,496 160 189.405 7,549 141,317 40,689 82
June. . . 291,029 30216 204,933 55,132 179 211.003 7132 159,730 44344 88
July. . L. 317,521 26708 229,062 61,499 207 232,812 6,108 178,335 48,554 109
Avgst. . ... 312538 23282 228719 60.369 206 232.731 4,664 179,602 48,587 110
September. . . 279,198 19.621 202,365 57,206 170 208,387 4,310 158,339 45,690 a9
Octoter. . . . 251,380 17,537 176,508 57,429 141 188,402 4,020 137,891 46,080 76
November. . . 239089 18595 163,229 571,372 138 178,034 4432 128,979 46,057 73
December. . . 266532 24062 180,018 62,497 135 195,961 5,728 139,778 49,833 70
Totad. . . ... 3,212,171 304,403 2232190 73,702 1,879 2,350,414 76,092 1,739,862 533,485 973
© YEAR - 1999
Jamuary. . .. 275048 27.169 182322 65,399 156 158,974 6,199 140,706 51,991 75
February. . .. 239535 26545 155640 57235 113 172376 6391 120,597 45.319 67
Moech. . ... 258,666 29681 170274 58,578 130 187,397 6,847 133225 47.253 70
Aprh. . . ... 238,647 25104 155,066 48,315 160 172,385 6,144 127276 38,897 76
May. ... .. 254,185 26487 171,740 55,809 146 183,820 6276 131,689 45,782 7
June. ... 280,479 28118 190,138 62,025 196 203,164 6,003 146,600 50,463 98
oy, L.l 317,927 27248 223848 66,519 309 232,483 5168 173679 53,499 133
Avgust. . . .. 308541 23434 217.026 67,842 237 224,856 3912 166,301 54.538 103
Septembder. . . 251,941 19.220 181,902 60,666 151 190,627 3,545 133,064 48,945 73
October. . . . 243815 18233 170,350 55,099 132 178,022 3688 129,931 44,338 &3
November. . . 235701 19,462 155843 60,285 109 169,674 3,770 118,159 47,691 60
December. . . 250,189 23230 168578 67,265 114 184,048 4506 125,883 53598 - 59
TJotal. . . . .. 3,173,674 293932 2,152,727 725036 1,953 2,297,834  62,45% 1,652,102 582,313 950

Note: rudmaywcq;usundcorrmm o independent rounding.
sinchudes peneration by wind and solor. See Tabde 12 for detmdx. HWMTM!WW%M
Sowrce: U.S. Departrent of Epergy. Energy information Administration, MMMR@MEM-?SD).

26 EE| Statistcal Yeartook - Copyright (c) 2000 EE}

294

DOE002-0304



SECTION M GENERATION
TABLE 18
Index of Weekly Electric Output
Total Electric Utility Industry
{Exchuding Alaska and Hawaii)
Seasonafly Adjusted - 1982 Average = 100
1989-1999
Week
Numbes 1589 1980 1991 1992 1993 1994 1995 1996 1997 1990 1999
1. 1727 127 139 128 129 143 152 148 135 14S 149
2. 122 120 122 128 130 139 138 151 147 146 156
3. 17 114 122 131 134 142 133 139 160 148 150
4. . 116 117 130 14 131 154 142 142 148 144 139
S. . 118 119 125 127 133 138 138 154 150 145 144
6. -1 119 116 1727 14 147 150 157 144 146 145
7.... 124 119 123 129 132 142 144 144 150 147 145
8. 132 128 126 127 143 141 137 141 143 148 151
2. ... 120 130 128 127 144 137 142 141 145 16 158
10.. 132 126 125 124 139 1Q 139 147 146 150 154
11. 13 ir74 130 132 139 140 133 144 148 161 164
12. 127 125 125 131 144 137 14 140 147 154 156
13 . 122 131 127 134 137 137 138 146 145 153 158
1. 128 129 128 12 133 137 138 142 144 15 154
15 . 128 130 1720 129 133 137 139 149 147 148 155
16 . 125 129 131 131 133 13 142 144 149 148 158
17 . - 128 129 128 126 128 136 139 143 146 146 154
18. 127 131 1227 128 128 133 140 145 144 145 152
19. . 122 126 127 128 129 132 143 151 145 148 152
20.... 12 130 137 129 129 130 143 148 141 150 150
21 . 130 127 131 129 124 138 143 156 143 158 152
2. 129 123 142 12 126 130 143 142 141 158 155
3. 122 128 129 122 119 136 150 145 138 154 154
28 . 19 128 130 126 129 142 139 147 138 143 163
25 . 124 129 132 125 127 144 140 145 139 147 140
26 . 124 130 2 124 130 144 138 ° 145 152 163 148
27 127 134 137 129 137 135 134 144 147 154 158
2B .. 127 126 129 129 135 138 147 138 138 147 157
9. . 118 124 135 137 139 143 146 146 1 153 144
30... 27 125 135 129 135 136 154 145 146 156 158
... 127 125 129 132 141 138 152 142 148 150 165
.... 1% 120 129 129 134 137 150 153 144 154 158
3. 121 130 130 134 135 141 157 143 144 152 155
34 .. 127 131 13 126 143 140 148 149 143 151 155
5., 130 140 142 134 146 144 145 143 141 160 154
36 .. 125 138 132 132 150 129 142 1438 147 162 158
3r. 130 149 142 134 130 143 140 148 151 152 157
38 . 125 130 181 140 134 139 139 140 159 163 150
3. . 121 128 131 140 139 138 138 144 152 164 149
40 . . 125 131 134 134 135 143 143 142 153 164 157
4% .. 127 138 135 136 139 137 144 146 160 156 152
2. . 129 132 13 136 137 140 142 146 150 152 159
43 . 125 131 134 138 138 139 143 146 149 151 154
4“. . 126 129 134 136 135 138 144 149 151 151 153
45 . . 126 131 142 138 140 137 148 149 149 148 150
46 | 124 127 133 136 137 138 148 152 152 148 149
47 . . 126 123 130 139 137 135 141 152 158 148 15
as . 129 128 131 133 135 134 145 151 143 142 145
9. . 131 129 127 134 132 133 142 149 148 142 156
50. . 137 126 121 137 131 138 148 146 154 146 155
51. 142 124 127 130 131 141 149 152 150 147 156
‘52. . 136 134 121 133 142 132 147 146 148 158 165
Year . . .. 126 128 130 131 135 138 143 148 147 159 153
mwmnmwmammmw Therdbemnehmmwn 1994, mmummsasunwyx
mwonnknnbaudm&hm&cotm':w&mtow
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GENERATION SECTION I
s TABLE 19
Weekly Electric Output - Total Electric Utility Industry
(Exciuding Alaska and Hawail)
1997-1999 - Gigawsatthours
Percert Percent
Week Week Change Week Changs
Endad 1999 Ended 1998 9598 Ended 1997 S8/97
Jan, 2 ... 64,171 Jan. 3 . 61,546 a8 Jan 4 57.896 7.0
9 ... 70,366 10 81,852 13.8 1 65,741 (5.9)
1 I 68,436 17 . 65911 33 ! 18 71,867 (8.3)
23 ... 63,563 24 . 65,198 2.5) 25 66257 (1.6)
30 ... 64258 31 . 64,547 (0.4)
Feb. t 66,073 2.3)
Feb. 6 ... 65,044 Feb. 7 64,943 0.2 8 63,054 30
13 ... 63,977 1“4 64,408 (0.7 15 65,844 @2)
20 ... 64,404 2t . 62,699 27 2 61,026 2.7
27 ... 66,347 28 61,327 8.2
Mas. 1 61.225 02
Mar, 6 ... 63,625 Mar. 7T .. - 61,959 27 8 60,388 26
13 ... 65,531 14 64,390 1.8 15 59,387 B4
20 ... 62,379 2 61,674 1.1 2 59,339 39
27 ... 60,520 28 59 649 1.5 29 56,950 47
Apr. 3 ... 58,622 Apr. 4 . 58,695 (0.1) Apr. 5 55,754 53
10 . 58742 " . 58,254 44 12 56,543 (0.5)
7. 59234 18 .. 56,175 54 19 56,998 (1.4)
24 . 58,935 25 .. 56,527 4.3 26 56,464 0.1
May 1 . 58,751 May 2 .. 56,601 EX) May 3 56.016 09
8 ... 59,075 9 .. 58,363 12 10 56.659 30
15 ... 60,227 16 .. 60,832 (1.0) 17 51477 64
2 61,823 23 . 64,533 “.2) 24 58,640 10.0
29 . 52,437 30 64 258 (2.8) 3 58.024 10.7
June § . 54,740 June 6 .. 66,333 (2.9) June 7 59,520 11.4
12 . 71,971 13 64274 12.0 14 61.893 38
19 ... 66.604 20 70,713 (5.8) 2 67,042 5.5
26 . 70,063 27 77,400 (9.5) 28 72,792 6.3
Huly 3 . 74.630 July 4 72,841 25 Qly 5 66,519 1.3
10 . 77.746 11 73,856 53 12 69.507 63
17 . 73,996 18 77.565 (4.6) 19 77,484 0.1
8 . 81,144 S . 79,676 1.8 26 74,851 6.4
3 ... 84,773
Aug. Aug. 1 76,381 11.0 Aug. F3 74,982 1.9
7 . 79,240 8 75,425 5.1 9 71.838 50
1 ... 79.310 15 .. 77.764 20 16 74.381 45
21 . 77.982 2 76,283 2.2 23 72,763 48
28 . 77.050 29 - 80,335 {4.1) 30 71,138 12.9
Sept. 4 74253 Sept 5 . . 75,728 (1.9) Sept. 6 69,145 9.5
Lk B 73,044 12 .. 69,017 4.6 13 68,226 23
18 - 67,221 19 71,953 6.6) 20 69,830 3.0
25 ... 63.508 26 68 881 7.8) 7 64,036 7.6
Oct. 2 ... 65,869 Oct 3 67,849 29 Oct 4 63,525 6.8
9 ... 62,576 10 .. 63.058 {0.8) 1" 64,585 2.4)
6 ... 64.792 7 .. 61,583 52 18 60,550 17
23 ... 62.696 24 .. 60,858 3.0 25 59,922 1.6
30 ... 62,561 3t .. 61,192 22
’ : Nov. 1 60,971 04
Nov. 6 _.. 682,748 Nov. 7 .. 61,577 19 8 60,970 1.0
3 ... 62,652 . .. 61.761 14 15 62,582 .3)
0 ... 63,804 21 .. 61.512 3.7 22 64,680 “.9
27 .. 60,765 28 .. 58,753 34 29 60.073 22)
Oec. 4 ... 65,608 Dec. 5 . 60,029 9.3 Dec. 6 62.978 “.7)
" L. 67.347 2 .. 63,764 56 13 67,586 5.0
18 68.160 19 .. 65.135 46 20 66.015 1.3)
25 ... 67,900 % .. 65,747 33 27 60,720 8.3
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FUEL SECTION IV
TABLE 24
Sources of Energy for Electric Generation
Total Electric Utility Industry
; By Year and Energy Source
Glgawatthours
Total

Year Generation® Coal Fuel OF Gas Nucieay Hydvro Other*
1979, .. ... 2241,39 1,075,595 302.948 329,486 255,155 279,790 4,387
1960. . . . .. 2288414 1,161,969 245547 48233 251,124 276,039 5,506
1981, .. ... 2294812 1,203,554 206,070 345,777 212.674 260.684 6.054
a2 ... ., 2241211 1,192,379 148,423 305,260 282,173 309,213 5,164
1963, ... .. 2,310,285 1,259,424 144 499 274,058 293,677 332,130 6,456
1984 . . ... 2,416,304 1,341,689 119,808 297,394 327,634 321,150 8638
198S. . . ... 2,469,841 1,402,128 100,202 20148 383,694 281,149 10,724
1986. . . ... 2.487.310 1,385,831 136,585 243,508 414,038 290,844 11.503
1987, ... 2512127 1,463,781 118,493 r2.621 455,270 249,695 12.267
1988, . . ... 2,704,250 1540653 - 148,900 252,801 526,973 222,540 11.984
1969, . . . . . 2.764,304 1,553,661 158318 266,558 529,355 285,063 11,309
1980. . . ... 2,808,151 1,559 606 117,017 264,089 576,662 279,926 10,651
1991, .. ... 2,825,023 1,551,167 111,463 264,172 612,565 275.519 10,137
1992 ... .. 2,797,219 1,575,895 88,916 283,872 618,776 239,559 10,200
1993, . ... . 2,882,525 1,639,151 99,539 258,915 610.291 265,063 9,565
1984, . ... 2810,712 1,635,453 91,039 291,115 640,420 243,653 8,933
1995, ... .. 2,994,529 1,652,914 60,844 307,306 673,402 293,653 8,409
1986 . ... .. 3,073,149 1,737,368 66,962 262,338 674,720 324,541 7.214
1997 ... .. 3,119,008 1,788 532 77,115 283,108 629,420 333,455 7.468
1968 . ... .. 312171 1,807,480 110,158 308,222 673.702 304,403 7.206
1999 . . .. .. 3,973,674 1,767,679 86,929 296,381 725,036 293,932 3,716

Note: Total may not equal sum of components due b inddependent

rounding.
“Generation by pefroleun coke inchuded in fusl ol from 1979 o 1520, and 1983 to 1997. hrurwrm}maﬁaMnu

“incksdes gerrerstion by peothenral, wood, waste, wind arxd schar.
Source: U.S. Depertment of Energy. Energy informration Administration. WMMMRGM(BA-MJ
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TABLE 22
Sources of Energy for Electric Generation in Percent of Total

Total Electric Utility Industry
By Year and Energy Source

Year Coal Fuel O Gas Nudlear Hydo Other
1979. . .. .. 479 % 135 % 14.7 % 114 % 1224 % 02 %
1980. . .. .. 50.8 10.7 5.1 1.0 129 0.2
1981 .. ... 524 9.0 5.1 1.9 11.4 0.3
1982 ... 532 &5 136 126 138 02
1983. ..., . 54.5 63 1.9 127 14.4 0.3
1964, . . ... 555 5.0 323 136 133 04
1985 ... .. s6.8 41 1.8 155 11.4 0.4
1986. ... .. 557 55 10.0 16.6 1.7 05
1907, ..... 569 46 106 177 97 05
1988, ... .. 57.0 55 9.3 195 82 0.4
1969, ... .. 558 57 96 190 a5 04
1990, ... .. 555 42 9.4 205 10.0 04
1901 ... .. : 54.9 a9 9.4 217 9.8 0.4
1992 .. 56.3 12 9.4 2.1 LY ] 04
1993 .. . .. 56.9 ) s 2.0 212 92 0.3
([T —— %62 31 10.0 220 8.4 0.3
1995 . .. .. 552 20 10.3 2s 9.8 02
1996 ... ... 56.5 22 85 220 10.6 02
1997 _ .. ... 57.3 25 .91 202 10.7 02
1998 . .. . . . 56.3 34 96 210 95 02
1999 _ . . ... 557 Z7 9.3 228 9.3 0.1

Mote: Toummndmdmmmhmm
Soucg'U.S.WdM.MMWMMMMRW(HAJQ),th Tabée 23.
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_ SECTION IV FUEL
TABLE 28
Consumption of Fossii Fuels for Electric Generation
Total Electric Utility Industry
By Year and Kind of Fued
Total Fossil Fuel

Fued O9 in Coal Net Generation ] Lbs. of

Coal (Thousand Gas Equivalents +~ by Fuelss Heat Rata- Coal

(Thousand 42-Gallon (MFEon {Thousand kWh in (Bhu per per

Year Short Tons) Baryels) Cubic Feet) Short tons) Miions) XWh)

1979, . . .. 527.317 523,256 3,490,517 837,371 1,708,029 10,470 0.981
1980. . . . . 569,453 420214 3,631,595 916,952 1.753,749 10,489 0.980
1981, . . .. 596,936 351,111 3,640,154 822,133 1,755,404 10,506 0.9%2
1982 .. .. 593,666 249,771 3.225518 858,869 1,644,062 10,517 0.996
1983 ... 625211 - 245497 2,910,767 867 621 1.678.021 10,547 0963
1984 . . .. 664,399 204,479 3,111,342 909,156 1,758,882 10,385 0.990
1985 . . .. 693,841 173414 3,044,083 926,793 1.794 276 10,429 0.990
1986 . . . . 685,056 230,482 2,602,370 907,720 1,770,925 10423 0.989
1967. . .. . 717,894 199,378 2,844,051 944,420 . 1,854,895 10,354 0.981
1988, . . . 758,372 248,008 2635613 984,969 1,942,353 10,328 0.984
1989, . .., 766,888 267,451 2.787.012 1.004.964 1978577 10312 0.987
1990. . . . . 773,549 196,054 2,787,332 988,300 1,940,712 10,366 0.897
1991, ..., T72.268 184,886 2,789,014 987,469 1,926,801 10322 0.996
92 ... 779,860 147,335 2,765,608 983,484 1.928,683 10.340 0.990
1993, . 813,500 162,454 2,682,440 1,017,086 1.997,605 10,351 0.993
1994, . . .. 817.270 151,004 2,987,146 1.033,575 2,017,646 10,425 0.999
1995 .. .. 829,007 102,150 3.196.507 1,039,174 2.021,064 10,173 1.003
1996. . . . . 874.616 112.565 2,727,173 1.063,756 2,066,666 10,176 1.007
1997 . ... . 898,332 124,739 2,955,694 1.103.037 2,148.756 10,081 1.005
1998. . .. . 910,867 178,614 3,258,054 1.147.317 2226850 - 10360 0.998
1999, 894,120 143,830 3,113,419 1,113,614 2,150,989 10,301 1.012

m&d!m.d&m:mm&wtwmcnm:matohldﬁOMWcrme.
Bogirring in 1902, petroeron coke exciuded from Coal.

Beginning in 1m.au&n*namhmummbadsdamhmxdmm
O&ammm,»ood.m. and nuddear fuels, and inchutes petroleum coke.
-eaw;m(umm,wmwm).

QEE! estimste.

Sources: U.S. Department of Energly. Ervergy Information Administration Monthly Power Plant Report (EJA-759). Federal Energy Reguiatory Cormmes sion. Monthy

RWdCNWMdﬁmMMM(FERCJD).

EE) Statistcal Yearbook - Copyright () 2000 EE)

299

DOE002-0309



FUEL SECTION IV
TABLE 26 ”
Consumption of Fossil Fuels for Electric Generation
Total Electric Utility Industry
By State and Kind of Fuel - Year 1999
Totad
Fossd Fued Net
Coat Fuel OR Gas in Coal Generation Heat Lbs. of
(Thousand  (Thousand (Milion  Equivalents +— by Fuels+ Rate—- Coal
Short 42-Gadon Cubic  (Thousand cWh in (Bl per per
Stats/Division Tons) Barrets) Feet)  Short lons) Mittions) kWh) L

Yotal United States. . . . 894,120 143,830 3113419 1113614 2,150,989 10,309 1.012

Maine, . .. ... ... - 1,133 - 13 673 9,838 -
New Hampshire, . . . . . 1,341 2,663 512 2,140 4,859 10,723 0.806

Vemont . . . ...... - 64 250 10 0 6,375 -
assachusetts. . . . ., . 427 600 81414 3.589 2240 9,112 0.795

Rhodelstand. . . ... . . - 19 - - 9 - -

Comectat . ...... . 10,008 13,095 3.450 6.974 11,157 NM
Now England. . . . _ .. 1,768 14,486 22,057 9,481 14,796 10,624 0.803
New York. . . . . ... .. 4412 20,243 181,823 16.465 39,867 10203 0.806
New Jersey. . .. ... .. 2583 1,205 32,650 4150 10,042 10,323 0.809
Pennsylvania. . . ... .. 34558 5,597 10,376 36.350 88.556 9,955 0.808
Middle Atlantic. . . . . . 41,554 27,045 224,849 57,005 139,466 10,053 0.808
Oho. . . .. ....... 52422 985 11,105 52.841 124,067 9.969 0849
Indiana. .. ... .. ... 55,105 555 7,655 55,625 113,776 10,696 0.981
"!lnois ........... 35 T 40,716 38,403 68,333 10,726 1.109
Michigon. . . . . .. ... 33615 2,620 51122 35,879 72.849 10.150 0.973
Wisconsin. . . . ... .. 23,450 341 14,077 24,340 41,133 10,681 1.175
EastNorthCentral. . .. 200288 5272 1246135 207,088 . 420,157 10,390 0.979
whoneso. . . . . . ... 17114 201 6,595 17,585 29,564 10,036 1.207
lowa. . ... . ... .. 20,071 299 5.249 20,480 32438 11,513 1.257
Missoud. .. . ... ... 36,546 703 19,427 37.863 63,128 10.755 1.193
North Dakota. .. . . . .. 24540 81 . 24,576 28,650 11,276 1.715
South Dakota. . . . .. .. 2,159 59 2,527 2,159 3,879 9,161 1.175
Mebraska. . . . . ... . . 11219 70 4,555 11,509 18,171 13,293 1.261
Kansas. . .. .. ..... 18,888 632 35,889 21216 32.846 11.261 1274
Wast North Central. . 130,538 2,044 14,241 138,357 208,678 10,939 1.297
Delaware. . . . . . ... 1243 2,059 19,876 2,504 6.239 10,543 0.901
Marytand. .. . . ... .. 10,931 7.417 16,399 13334 34 568 9.929 0.745
District of Columbia. . - 547 - 133 230 10,778 -
Vigivda. . . ... ... . 12,427 4,873 23,457 14,616 37,378 10,001 0.783
WestVirginia. . . . . . .. 36,093 k>3] 385 36,184 91,375 9,880 0.792
North Carolina. . . ., . . . 26,507 632 10,584 27,093 69.704 8,207 0.773
South Carolina. . . . _ . . 13.666 807 5118 14,054 35,884 9,218 0.775
Georgla. . . ... .. _ . 31,506 1,416 20,537 32,759 76,385 10,423 0.851
Floida. . . ... ... .. 26,090 56,225 319274 54242 135.232 9.277 0.832
South Atlantic. . ... . 158,463 73,997 415,634 194,920 487,015 9,693 0.801
Kentudky. . . .. .. .. 34,710 220 5590 35.013 79,102 10,404 0.854
Tennessee. . . . .. ... 23.216 1,042 3.460 23479 55,957 11,488 0.841
Nabgma. IR 33,428 295 20,918 34,471 75257 8.838 0.913
Mississippi. . . ... .., 6,022 4,978 101,623 12,232 23,784 10,528 0.924
East South Central . 97,377 6,535 134,592 105,195 234,098 10,973 0.583
Adansas. .. _ .. 14,974 260 40,088 17,431 28518 10,308 1217
loutsiana. . . .. ... .. 13.916 644 320,328 34,593 51726 10,607 1.315
Okiahoma. . . ... ... 18,353 24 169,845 28,490 47210 19,964 1.200
Texas. . ... ... ... 97.746 288 1207293 179.968 254 .581 10,705 1.416
West South Central. . . 144,989 1,213 1,737,553 260,482 382,035 10,719 1352
muunm .......... 10,198 30 269 10,227 16.017 11,005 1276
Wyoming. . . . ...... 25,639 85 167 25,677 41781 10,694 1.229
Colorado. . . .. ...., 17.704 72 19,155 18,739 34,687 10,808 1.086
New Mexico. . .. ... . 16,224 72 35,581 18,220 31,4192 10,473 1.156
Aizona . . ... ... .. 19,025 88 50,875 21,557 42597 10.652 1.001
Uah. .. ... ... 14,550 52 6,478 14,894 34,669 9,655 0.855
Nevaga. . .. .. ... .. 7.763 73 65,105 10,781 23679 10.261 0.918
Mountain. . .. ... .. 111,144 472 177,649 120,095 224,842 10,489 1.072
Washington. _ . . .. . . 5707 19 6.653 5,714 9243 9.770 1319
Oregon... . . .. ... _. 2,154 15 23292 3,474 6.465 10,142 1.165
Cattomia. . . . ... ... . 120 144,655 8.712 13,970 - 10,723 -
Pacific. . .......,. 7.860 158 174,639 17,900 29,678 10,300 1.272
AMasa . ... ... 140 1,464 30,529 1.948 3793 5.386 1.795
Hawai. . ... ... ... - 11,195 - 4,162 6.430 10,491 -
Alaska 8 Hawall. . . . . : 140 12,659 30,529 6,110 10222 8,598 1.795

Note: Tddnwndmmdmudnwm

rounding.
petoleum coke.  —EE] estimate based on hve! receipls. QEE/! estimate.
‘Less than 500 of stated vahve (Yons, 42-gafon bamels, thousand cubic feet, or

Sane:U.S.Depmdeluvy. Energy information Administration

k2

*Exciudes geothermal, wood. waste. and nudear fuels, and inchudes

NM Not meaninghu.
OULING RACWIIHOW'S).
. Montty Power Pant Report (ELA-759).
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SECTION Iv FUEL
TABLE 27
Fossil Fuels Used for Electric Generation
Total Electric Utility Industry
FuelBunedUnduBoBenandbylntemalComuﬁﬁonEngirm
: 1996 - 1993 by Geographic Division
Composits Averages Coal (2) Ol (b) Gas (c)
Cost Cost Cost Cost Cost
per of pes per per
Millon Fuel By Maon Mlion MRSon
Btu pey pes Bty Cost Bus Bty Cost Bty Bty Cost Bty
Con-~ Net Net Con- per per Con- - per per Con- per  pes
Division Year sumed kWh EWh  sumed Ton  Pound  sumed Bbi Gafion  sumed MCF Cuv Ft
United States. _ . 1996 151.9¢ 1.55¢ 10,176 128.9¢ $26.45 10263 315.7¢ $1995 150,465 264.1¢ 3269 1.017
) 1997 1522 1.53 10,081 127.3 26.16 10275 2880 1830 151,327 276.0 281 1,019
1908 1438 149 10,360 1252 25.64 10241 2136 1355 151,068 28.1 243 102
1999 144.1 148 10,301 121.6 24.72 10,163 2527 16.03 151,058 257.4 262 1,019
New Engtand. . _ . 1996 2393 256 10,683 1702 4355 12793 3079 19.71 152,427 266.2 275 1031
1997 2427 239 9,839 1712 4367 127%6 743 17.5¢ 151,952 300.6 309 1,029
1998 200.7 211 10,494 167.6 4294 12810 2035 1297 151,708 2837 292 1,029
1999 2075 221 10,624 156.8 41.22 13147 2104 13.98 152,354 267.1 274 1025
Middle Atlantc. . . 1996 174.5 1.78 10,188 140.8 35.00 12,460 328.7 20.62 149,395 287.7 296 1,028
1997 169.1 1.72 10,167 1383 34.39 1243% 285.3 18.02 150332 2822 290 1027
1998 160.3 164 10239 1776 4.3 1247 2906 13.30 150381 2520 260 103
1993 1685 1.69 10,053 125 .48 12638 247.4 15.62 150,352 281.1 288 1,025
East North Centrai. 19968 1359 137 10,106 133 2829 10611 3858 2360 145,641 270.7 183 1019
1997 i13as 138 10,308 130.7 27.68 10,588 3823 2320 144,482 2597 199 768
1998 128 140 10532 129.9 7.5 10,589 2887 17.70 145,945 230.6 1.9 830
1999 1293 1.34 10,390 125.9 28.60 10562 344 20.36 144,969 2512 206 820
West North Central, 1996 946 - 103 10,848 921 1553 8430 4348 25.59 . 140,164 2412 238 985
1997 949 100 10,551 N7 1539 839 3465 2146 147.151 267.8 264 9856
1988 918 102 11,077 33.9 1491 82388 2926 17.46 142,079 224.1 225 1,002
1999 911 1.00 10939 87.3 14.58 8,347 359.5 21.59 142.955 2495 251 1,008
South Atlanic. . . . 1996 1709 167 9,751 149.3 36.68 12285 294.7 18.72 151275 307.9 312 1012
1997 1679 1.60 9,534 147.6 36.34 12311 276.1 17.63 152,021 3029 316 1,044
1998 1597 1.57 9,820 1447 3558 12296 2092 1327 154,080 279.3 293 1048
1999 1627 1.58 9,693 141.1 34.84 12344 249.7 15.89 151,520 296.6 308 1040
East South Centrad. 1996 1305 131 10,029 1253 235 11714 296.1 18.64 149,907 269.0 279 1,038
1997 1289 131 10,143 1229 2870 11584 2898 18.82 154,607 263.4 273 1035
1998 130.3 135 10,344 126.0 29.10 11543 205.7 1351 156,398 224.5 233 1,039
1999 128 ¢ 130 10,173 1232 28.00 11376 181.1- 11.84 155611 2452 2.52 1,027
West South Central, 1996 1805 1.89 10,491 129.1 20.13 7.798‘ 4179 2401 141347 2559 263 1,027
1997 1849 1.87 10,101 126.7 19.69 7765 3615 237 147,329 266.7 2.74 1,026
1958 169.0 1.80 10672 1224 19.34 7837 250.1 15.80 150,442 2210 233 1028
1999 1745 1.87 10719 120.4 18.86 7.836 255.9 16.07 149,492 249.0 255 1025
Mountain. . . . 1986 1180 122 10,307 1120 2182 9741 561.7 J2.44 139987 231.0 236 1,020
1997 1183 122 10346 1107 2152 9723 5329 3114 139,142 2455 251 1022
1988 1149 120 10460 1073 20858 9708 4239 24.69 138687 230.8 236 1021
1999 1164 1.22 10,489 106.1 269 9755 487.2 28.33 138,459 247.5 253 1,024
Pacfc. . .. . . . 19968 2387 2.34 9,802 1485 2395 B066 508.5 29.89 139,932 261.9 268 1,025
1897 2708 281 10370 1548 2519 8153 494.4 29.06 139,974 293.0 304 1019
1998 2207 229 10033 1334 BOT 8332 2924  17.60 144034 2515 263 1,020
1969 2098 216 10,300 140.8 2377 8444 4132 24.43 140747 261.8 265 1,012
Alaske. . . .. .. 1906 1446 0.79 5.440 NA NA NA N/A NA NA 144.6 145 1,001
1997 1740 0.99 5,713 NA NA NA N/A NA NA 174.0 1.74 1.000
1998 1798 1.07 5924 - NA NA N/A NA NA 179.8 1.80 1,000
1998 1593 0.86 5.386 - - - - - - 159.3 1.59 1,000
Mawak. .. . 1996 /3y 3.1 8,810 - - - 3535 2.10 148816 - - -
1997 3643 2.67 7.318 - - - 364.3 285 149,351 - - -
1996 2615 1.80 6,879 - - - 261.5 16.39 149.205 - - -
1999 3199 3.38 10,491 - - - 3199 20.08 149,492 - - -
a;cummmmmmwwmmmdm.
) OF inchsdes foed of, crude of, and srvad ts of tar arxt gasclne, and petroleurn coks,
rc)eummwwwmwwmm
N/A Not svaiabie.
Sources: U. S. Department of . X v Power Prari Report (E14-759). Federal E xx
o oy Enuvoy'm M"mm ). nerpy Repudstory Commissien,
35
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FUEL SECTION IV

TABLE 29
Receipts and Average Delivered Cost of Fossil Fuels

By State - Year 1999 .
Composite Averages Coal (2) Ol (b) Ga3 (c)
Cost Cost Cost Cost Cost
per of per per per
Milion Fuel B Milion M&Eon Milion
B per per B Cost Bw B Cost B Bw Cost B
Con- Net Net Con- per per Con- per per Con- per pes
Stata/Division sumed kWh kWh auned Ton  Pound
F3l

. . ) - - - 1717. 1 -
New Hampehiss. . . . . 1720 1.4 10,723 1515 39.78 13,133 2138 1378 15322 2610 267 1,024

Vermont. . . . . .. .. 393 204 637S - . . - - - 3193 323 1012
Massachusetts. . . . . 2172 188 5112 134 4563 160 2432 1531 149853 2853 272 10%
Connecsat. . . . . . . 210 258 1LIST 1603 4S85 13541 2235 M0 1237 2673 274 1025
New coc IO 229 10624 1568 4122 13,147 2184 1398 152954 2674 274 1,028
A ) 10203 448 IT 13694 2%5 %6 %5273 35 9,
New Jersey. . . . . 1382 203 10323 1S4 3823 13150 2882 1807 149297 3089 308 1.031
Pennsyvanta. . . . . | 184 136 995 1299 1281 12582 2691  16.98 150,009 2931 303 1033
Midfle Atantle. .. . 1635 169 10053 1325 148 12638 2474 1562 150,352 2811 288 1028
Ohlo .. ...... .. BIE 13T " 9.%9 247 11,918 391. TV 1%, ; 33
Indflana. . . .. ... 1128 120 10,698 111.0 2358 10,620 4263 2457 137245 2893 297 1,028
Mncis. ... ... .. 134 160 10726 1437 7747 9560 3450 2913 145807 262 240 102
Michign. . . . ..., 1382 140 10150 106 27739 10467 2092 1811 149418 2523 153 608
Wisconsin . ... 143 111 10681 1023 1866 9115 4137 2432 13970 3908 293 1010
EastNothContral. . 1293 134 10390 1259 2660 10562 3344 2038 144969 2512 208 a0
Mannesots. . . . . ... 11,4 1.1 10,006 10986 1947 3.853 420.0 24.33 137,596 ﬁj 269 1 011
owa, .. ........ 854 08 153 21 1409 S8t 3988 2334 139341 3137 315 1,004
Missourd . _ .| M4 oz 10735 @6 1656 848 3815 2212 1303 2656 288 1003
North Dakota. . . . . . . 733 08 11776 130 956 6547 4172 2434 138876 4040 421 1042
South Dakota. . . . . . W6 086 9161 B6 1616 25630 - - i - - .
Nebraska. . . . . . . . 574 065 11203 554 942 8498 4315 2495 137673 2811 280 998
Kansas. ... .. . 1081 122 11281 %64 1647 8628 3190 1977 147609 2341 238 1010
WostNothContral . 919 1.00 10939 973 1458 3347 3505 2159 142955 2495 259 1008
Detaware. . . . . .. .. 23.1 235 10,543 158.9 4112 12,835 243.9 15.46 150,999 .3 2
Marytond. . . _ . _ . .. 1589 158 9,929 1379 3569 12,943 257.4 1633 151,073 3076 320 1040
Distictof Cohsmbia. . . 3395 356 10778 - - - 3395 2043 143279 . - -
Viginia, ., .. _ .. . MS6 150 10001 143 M1 12702 2299 1S 1s06e2 297 317 1056
WestVeginia. . _ . . .. 1189 1.19 9,980 182 222 12,361 463.5 27.08 139,102 299.8 3.00 1,000
North Carclina. . . ... M54 1M 9207 138 3550 1245 3084 2312 138477 2833 292 1031
South Carclina. . . . . . 1422 139 3218 M15 3629 12809 4067 2360 133151 3473 387 1.028
Georgia. . .. .. ... 69 184 10423 146 %629 11740 3896 2266 138495 2489 257 1032
Floida. . . ... 2139 198 9277 1589 908 12299 2456 1569 152000 2972 310 10s4
South Attantic. . . ., . 162.7 158 9,693 141.1 34.84 12344 249.7 1589 151,520 296. .08 1,040

4319 1

11,635 393.3 2,11 139,900

......... 0, 8 1389, 49 1,

. 2 1 .52
Tennessee. . . . . . .. 1140 131 11,488 113.1 26.32

Abbama. . . . ... 1484 131 8,538 1476 2368 10963 326.0 1905 139,143 2951 258 1011
Mississippi. . . . ., . 1813 191 10,528 1552 434 11,062 154.1 1022 157,968 2426 249 1027
East South Central. . 1289 130 10,173 1232 2803 11376 181.1 1184 155617 2452 252 to7

Akaneas .. 1558 161 10,308 1458 .19 8, . 19.4 140,807 .0 2

Loulsiana . . . . | . 237 2.16 10,607 139.8 279 8149 204 2 1325 154471 249.0 259 1039
Oklahoma . . ... . 4728 1.65 11,164 92 1573 8619 495.5 2962 142350 2717 279 1028
Texas. . . ... ... . 1758 188 10,705 1200 1801 7,506 396.0 2285 138003 24538 257 102
West South Contral, . 1745 1.87 10,799 1204 1856 7,508 2558 . 16.07 149432 2490 255 1,025

.. ’ 28.89 140,100 184. 202 1

Mabo . .. .. . . . . - - - - - N - -
Wyoming . . . . 768 0.82 10,654 762 13.39 8.7584 476.0 s 139,102 3723 389 1044
Colorado, . . . .. .. s 114 10808 985 1920 9749 5438 3092 135375 2008 265 1032
New Mexico. . _ . .. 35S 15 10473 @9 Mz 93m 5023 2mE9 135000 2282 237 1013
Atzona, . .. MU74 157 10852 1327 z121 10257 ar9s 2795 138602 2643 267 1019
Uah .. . 105.5 1.02 9,655 103.1 23.96 11,620 5136 30.14 13972 2538 265 1,00
Neveda. . ... .. .. 1579 162 10261 1294 2913 11257 4526 26.45 139,110 2423 251 . 1,097

Mountain. . . .. ... 1164 122 10489 1084 2069 9755 4872 2833 138453 2478 253 1,024
Weshington, .. . ... 183 13 O %0 B 624 4788 2045 140000  ———— -
Oregon. . . .. ... . 1399 142 10142 1079 1934 8961 4141 2435 140,000 1936 1.96 - 1,012

CaMornia. . .. . . | .. 725 292 10,723 - - 3272 19.91 144,357 2725 276 1,012
Pacific. . .. _. ... 209.8 2.18 10,300 1403 22.77 3,444 413.2 24.43 140,747 2618 2.65 1,012
Alaska . T 1593 0.86 5,386 - - - - - - 1593 159 1,000
Howai. . ... .. . . 3189 336 10,491 - - - 3199 2008 149492 - - -
Alaska AHawall. . . . 2328 2.43 8,598 - - - 3199 20.08 149492 1593 159 1,000
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SECTION V FUEL
TABLE 31
Average Cost of Fossil Fuels Delivered to
Steam-Electric Utility Plants
By Year
(Cents por Milion Btu) )

- ‘ Residual Natural AN Foasd
Yoar Coal or Gas™ Fuels™
7 1485 319 321 168.9
1991, .. ... 1407 2485 2183 160.3
1992 . ... ... 1412 2475 s 159.0
163, . ... 1385 282 2580 1595
1+ 1355 24009- /< U] 1526
188 . . ... 1318 258.6 1904 145.3
1996 . ... ... 1229 303.4 2649 1519
1997 . . e e 173 S 7 X 760 1522
1998 . . ... .. ........ 1252 2136 2381 143.8
9. .. ... .. ... ... 1718 2433 2574 14439

“Resicsal Aal of prices inciude Fyel OF No. 4, Na. &, No. & and inpped cnuxde Auel of prices. The neighted sverage for all fossd Auls inchudes both resickead Aoed od

prices and ight ofl (Fuel O No. 2. kerosers, and jet foed) prices.
“ichues sl QiantBes of coke oven pes, rofinery gas and biast Asnace ges.
Source: U.S. Department of Energly. Erergy informetion Admi Mor@yy Energy Review.
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SECTIONY ENERGY
TABLE 2
Energy Supply and Disposition Balance
By Year
. {Quadrifion Bhs)
- 1978r 1979 1980r 1981r 1982r 19837 1984r 1985¢ 1986¢ 1987r 1988
TOTALSUPPLY. . . ... ... 8205 8391 8215 80931 7809 77.67 380.82 281.08 81.18 8353 237.58
Total Production. . . . . .. 63.14 63593 6724 67.07 6857 8411 6883 6&7.72 67.98 67.78 695.03
............. 1491 1754 1860 1838 1864 1725 1972 1933 1951 20.14 20.74
NotwalGas (Dry). . - . . .. 1949 2008 1991 1970 1832 1659 1801 1898 1654 17.14 1760
o, .......... 1843 18.10 1825 18.15 1831 1839 1885 1899 1838 11767 1728
Natural Gas Plant Liquids. 225 229 225 231 219 298 227 224 215 222 228
Nucleas. . . . ... ....._. 302 278 274 301 313 320 355 415 447 491 5.68
Hydro®. . . ... ....... 294 293 290 276 327 353 339 297 307 283 233
Biomass+. . . ... ..... 204 215 248 259 262 283 288 286 284 282 294
Other Renewablas++. . . . . 0.06 0.08 0.11 012 010 013 017 020 o022 023 022
Totsltmports. . . . ... ... 1925 1962 1597 1397 1209 1263 11277 3210 1444 1576 1758
CrdeOl. . .. ... ..... 1346 1382 1116 934 742 708 728 6.81 9.00 1007 11.00
Refined Petroleum Products 436 4.11 350 330 336 357 415 380 420 409 475
NaturaiGas. . . . ...... 099 130 101 092 095 094 085 095 075 099 130
Other. . . . ... ... .... 044 039 030 D041 036 044 049 0.54 049 051 0.51
Adjustments. . . . . . .. .. (0.34) (1.66) (1.06) (0.07) (0.57) 094 (0.79) 124 (0.44) 0.03 0.97
TOTALDISPOSITION. . . ... 8203 8391 8215 08091 7809 77.07 82082 81.08 38118 8335 3758
TotalExports. . . ... .... 193 287 372 433 483 3372 380 423 408 385 402
Coal. . .. .......... 1.08 175 242 294 279 204 215 244 225 209 25
Oher. . . . . .. ... .... 0.85 1.12 1.30 1.39 1.84 1.68 1.65 1.79 1.81 1.76 1.92
Total Consumption 80.12 8104 7843 7658 7348 73135 7702 7633 77.12 79.70 8314
Coal¥. . .. .......... 1389 1510 1539 1589 1530 1588 17.068 1747 1724 1802 18.89
Natural Gas (Dry). . . . . .. 2000 2067 2039 1993 1851 1736 185% 1783 16.71 17.74 1855
Refined Petroleum Products 3797 37.12 3420 3193 3023 30.05 3105 3092 3220 3287 3422
Nudear. . . . ... . ..... 302 278 274 301 313 320 355 415 447 49t 588
Mydro™. .. ... ....... 314 314 3192 3N 357 390 380 340 345 312 288
Siomass+. . . .. ... ... 204 215 248 259 262 283 288 286 284 282 294
Other Renewables++, . . . . 0.06 0.08 0.11 0.12 0.11 0.13 0.17 020 022 0.23 0.22
Note: Total mey not aqassl surn of components s 10 indepandent rouring.
* Inchates Lease Cordienzate
** Inchudes hydroelectyic pumped storage, wiich represernts mefmmnunmmwwedbrm
+ Wood and wood wasle. Vakes are estimefed.
0 Includes geothermal, solar and wind,
# inchdes cosl coke net imparts.
7 Revised.
{ ) Denotes negative vahue.
Sowrce: EEI caku/ations besed on dets provided by the U.S. Department of Energy. Energy informaton Administration in ihe Arrwal Energy Review 1909.
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/ SECTONV : ENERGY

TABLE 32 (cont)
Energy Supply and Disposition Balance
By Year
{Quadrilion Btu)
1989r  1990r  1991r 1992y 1993r 1994r 1995r 1996¢ 1997r 1998 1999p
TOTALSUPPLY. . . .. .... 8947 8921 8929 9054 9183 9325 9543 95858 9885 9895 10042
Total Production. . . . ... 6348 70.85 70.52 70.08 6837 7083 71429 7258 7233 7233 7132
Coal . ............ 2135 2246 2159 2163 2025 2211 2203 2268 2321 2372 2333
Natwal Gas (Dry). . . . ... 1785 18.36 1823 1838 1858 1935 190 19.36 10.39 1929 1930
CrudeON°. . ... ...... 18.12 1557 1570 1522 1449 1410 1389 13.72 1366 1324 1254
Natural Gas Plant Liquids. . . 2.16 2.18 231 238 241 239 24 253 250 242 251
Nuclear. . . .. ........ 568 616 658 66 652 684 718 717 668 7.8 71.73
Hydro™. . . .. .. ...... 2.88 3.01 298 258 285 265 .18 3.5 368 330 316
Bomass+. . . ........ 305 267 268 28 278 291 304 310 298 299 359
Other Renewables++. . _ _ . 0.41 044 045 (048 048 048 043 045 044 04 O0M
Totaitmports. . . . ... ... 1806 1895 1850 1958 2130 2273 2254 2399 2552 2838 2692
CrudeON. . . . . ... .. 1260 1277 1255 1322 1475 1534 1563 1826 1787 1892 1862
Refined PetoleumProducts. . 456 435 380 375 376 390 323. 4.01 387 399 391
NaturalGas. . . . ... ... 1.39 155 180 216 240 268 29 300 3068 322 364
Oer. . . ... .. ....... 0.41 028 035 045 059 0.81 0.78 0.72 072 073 075
Adjustments. . .. ... ... 105 (0.59) o028 090 1179 (0.32) 163 1.98 0.30 (0.48) 0.98
TOTAL DISPOSITION. . . . .. 8947 8929 B9.29 9054 9165 9325 9545 98.56 9535 9835 100.42
Total Exports. . . ... .... 477 487 516 496 428 408 454 466 457 434 3Im2
Codf. . ... ... ....._. 2.64 277 285 2.68 1.96 1.88 2.32 2.37 219 205 1.3
Other. . . . . . . ... .... 293 210 231 228 232 220 222 229 238 229 229
Yotal Consumption B470 2434 8413 8558 5737 B89.47 9091 9390 9428 9461 96.60
CoaM. . ............ 18.96 19.11 18.78 19.19 1980 2002 2009 20.96 2149 2168 21.78
Natural Gas (Dry). . . . ... 19.38 19.30 1961 20.13 2083 2129 2216 2256 2253 21.92 22.10
Refined Petroleum Products. . 34 21 3355 3285 3353 3384 3467 3455 3576 3627 3693 3.7
Nudear. . . ... _ . ... .. 568 6.16 658 661 652 684 738 717 668 716 71.73
Hydo™. ... ......... 300 310 318 282 311 294 345 388 390 351 335
Biomass+. . . .. ... ... 305 267 268 283 278 291 304 310 298 299 3.51
Other Renewables++, . . _ . 0.42 045 047 048 050 0.50 0.45 0.46 044 044 0.44
Note: Total riay not equal sarn of compor e b independ ding.

°inchudes Lesse Condonsate
mmmwwmmwmmwmmmmmwmum

. * Wood and wood waste. Vakes ae estimated

*+ inxiudes geothermad, solar and wind,

3 Iinchudes coal coke ret imports.

p Prebminary. 1 Revised.

{ ) Denotes negatve vahs.

Source: EE/ cwmmmmpwbyuu.s.stw,mmmmmanwmnam1m.
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TABLE 38
Energy Sales - Total Electric Utility Industry
By Year and Class of Service
Gigawatthours
Exports to Totad Strest Other
Canada Sales © and Pub. Auth. Rairoxds  nter
Total and Uiimnate Hghway and Other and depart-
Yoar Sales Mexico Customners Residential  Commercial® Industrial®  Lighting Soles™  Raiweys ments
1999, . 2,086,582 2,82 2,084,400 695,996 45473 817.617 14,792 49,604 4258 T7.412
1900. . 2.130,190 4,096 2,128,094 734,411 R 793,812 14.8%2 48284 4275 8,358
1901, . 2,152,508 1.8 2,150,674 730,479 521,698 819,641 14,683 3,737 4.208 .20
1982, . 2.103.281 3,540 2,099,741 132,678 516,939 770,398 14,238 55,748 4208 5438
1983, . 2,963,124 3.3y 2,159,787 750293 545,601 752,984 13,944 57 267 4,300 5,308
1964. . 2283,143 2,558 2.280,585 782.608 578.083 835,486 14,205 59,894 4,48 5828
1985 . 2,310,847 4,965 2.305.882 92,875 605.565 820,301 14,644 62,165 4,704 5320
1906, . 239 560 4,018 2,354,744 820,015 628,965 818,982 15.007 61,583 4,609 S.107
19087. . 2,441,364 5.881 2435483 846,457 653,445 843,709 14,308 63.047 4,008 4.541

1968 .  2.561.228 1.067 2.554,161 886.070 697.832 881.790 14.609 64,560

1969, 15,135 2,621,003 898,802 715,915 912,772 14.570 69,334 5294 4318
1950. . 2,704 502 2,526 2,683,978 915,799 738,859 901,877 15,215 T2 071 52585 4,150
1991. . 274518 8.540 2,736,586 948,807 753,29 $34,908 15633 78,073 525 ‘28W
1982 . 2743788 8.858 2,734,929 929 290 755,658 949,259 15,795 77 200 5,168 2562
1993. . 2860410 10,655 2,849,755 994,144 809,094 956,611 18,134 69,685 35,378 2,711
1994. . 2,936,391 6,228 2,830,063 1,008,492 833,508 890,254 18,462 70572 - 5788 2,988
1998, . 3,015,616 9.147 3,007 4569 1,042,399 863,501 1,006,178 17.887 69,929 5,401 2,004
1996. . 3,100,004 9,020 3,050,984 1,082,358 857,096 1,020,427 18,037 70,299 $,302 2,473
1997. . 3,154,164 15.560 . 3,138.604 1,079,605 929,031 1.027 687 19,738 75823 5321 2617
1998r. 3,258,048 18,228 3,239,818 1,127,735 968,528 1,040,008 16,282 87,236 NA NA
1999p. 3,250,121 14,222 3,235,899 1,140,761 970,601 1,017,763 15,894 90,860 NA WA
Note: Talal mwy rct sl sum of cormp dug to independe rounding. p Predminery. N/A Not Avadable.

'Wwwnmmmmm,_muamomsommmnm

_ TABLE 39
Energy Sales - Investor-Owned Electric Utilities
By Year and Class of Service
Gigawatthours
Tot Street Other
Sades to [ Pub. AUt Rsivoads Inter

Total Sales for Ursmats Highway  andOther  and  depart
Year Sales Resales  C. S Residontidl _Commercial Industrial®  Lighting Sales™ Redwzys _mental
1979, 1.719.640 117,408 1.602.232 509655 354,501 648,031 10,854 34,165 2100 2913
1900. . 1,732.553 118,745 1,613,808 532,025 408,255 823,472 10,820 34,449 2,156 2829
1981, . 1745234 118248 1,628,966 527,19 420,014 628,481 10,918 7623 1939 28
1982 . 1701020 109,796 1,591,224 530713 431508 576.330 10.716 36,967 1924 2508
19683, . 1,749,915 109,540 1,640,375 546,080 445,300 597,405 10,445 38,396 1,529 2,620
1984. . 1,847,198 104,168 1,737,027 563,703 473,470 643,466 10379 40,760 2,045 3,204
1985. . 1,871,702 102,773 1.768.929 573,253 458,320 638,513 10,339 43,588 2,252 2687
1988 . 19138m2 105,821 1,808,061 594,019 518,639 637,116 10,348 QM8 2260 279
1987. . 1,986.213 108,675 1,879,558 813496 544618 658,417 10,395 9,195 2239 2200
1088 . 2078543 10468 1960075 Gedsm 5 515617 685.596 10,399 A5 2399 1887
1989, . 2,129.953 108,601 2,021,352 657,956  553.020 707.108 10,441 @3 28m 1913
1990. . 2,167,884 107,140 2,060,744 667,563 610,415 717,355 10478 $1.021 2,485 1.429
1991. . 2233588 10,329 2,100.226 602427  623.185 715,495 10.505 54860 2540 1,194
1992, . 2247951 148,785 2,101,166 675435 624,453 728,943 10.597 S8.155 2508 1,068
V983 2.340.320 173,139 2.175.181 A5 663.555 733,482 10,862 46162 2447 860
1994 . 2397952 164,723 2233229 724043 6362 753,50 10763 46669 2724 1,027
1995. . 2479064 192,694 226,370 750878  TH4.138 750,624 10,661 48069 2531 470"
1968 . 2623940 288257 2,335,683 mIE 188 172.006 11,857 45556  25% 710
1997, . 2766521 397233 2,369,288 761530 748000 789,958 11319 49692 2357 4R
1950r. 2,851,915 424,162 2,427,733 796,267 779,512 795,971 11,282 53,701 NA NA
1999p. NA NA 2,397,707 802,834 763,913 766,789 10,374 53,797 NA NA
Nate: Tetal mey nat scuad sum of due fo inde dent roveding. P Profimirary. N/A& Not Avalaily,

orommmmwm
'mehmmmmlmmmwubwwcm“mmm
~Mp-n1mm«ym.mm.w.uwu-—~,_ arw o D n Ceher Sates. ~
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ENERGY SALES SECTION W
TABLE 40 -
Energy Sales in Percent of Total
Total Electric Utility Industry
By Year and Class of Service

- Steetand  Ofher Public Radroads Inter-

, Highway  Authorites and and depart-

Yo Residential Commercial Industial Lighting Other Sales® Radways mental
wore. ... ... KXV ] 237 392 0.7 24 02 04
1980. . ... .. 45 247 373 0.7 23 02 03
1989, .. .. .. 340 242 3a1 0.7 25 0z 0.3
1 - R 349 248 ETY 0.7 27 02 0.2
R U 4.7 233 383 0.6 27 02 0.2
584 .. .. .. 343 2.4 366 06 26 02 03
1988, ... ... 44 283 356 0.8 27 02 02
198, ... ... 34.8 287 348 06 27 02 02
1987, . .. .. 348 20 M6 06 26 02 02
1988, . ... .. 347 7.3 us 0.8 25 02 02
1569, . .. .. 343 273 348 06 26 02 02
1900. ... ... 341 s 347 0.6 27 0.2 02
901, . ... .. n7 25 M 0.6 28 02 0.1
1982, .. .. .. 34.0 276 347 0.6 28 02 0.1
1993, . . ... 34.9 282 336 0.6 24 0.2 0.9
1994 .. .. .. 4 285 KXE) 06 23 (¥ ] FX]
1995, ... .. 347 287 335 0.6 22 02 0.1
1996, ... ... 33.0 313 339 05 20 0.1 0.0
1997, . ... .. 344 296 327 0.6 24 02 0.1
1990, . ... .. 34.5 29.9 321 0.5 27 NA NA
1999, . ... .. 353 30.0 34 0.5 28 NIA NA

Based on sales dety in Tabde 38,

'wmﬂmathMR&AMsRMMRWmMMnthWS*a'

Energy Sales to Ultimate Consumers
Total Electric Utility Industry

Chart VI-B

by Year and Class of Service

Gigawatthours

1994
Total Sales 2.930,063

Based on Tables 39 and 40.
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ENERGY SALES SECTION VI

TABLE 41
Energy Sales
- Total Electric Utility Industry
By State and Class of Service
Year 1999 - Gigawatthours

Total 10 Steet and
Uttimate Highway Other
State/Division Customers Residental Commercial Industriad Lighting Sales
Total United States. . . . . 3,235,899 4,140,769 970,601 1,017,783 15,394 90,360
Maine. . . ... _ . ... . 11,944 3.704 3,491 4.687 50 "
New Hampshire, . . . .. .. 9.7 3,572 3512 2510 38 90
Venmont . . .. .. ..... $.527 1.999 1.896 1.587 20 25
Mossachusetts. _ . . . . .. 47,824 17,392 20,459 9,400 398 182
Rhodeisiand. . . . ... .. 6.655 2,663 2,701 1137 38 115
Connecticut, . . . . ... .. 29,603 11,619 11,834 5.836 141 R4
NewEngland. . . .. ... 111,472 40,949 43,893 25,167 686 78
NewYork. . .. .. _.... 129.804 . 42,538 49,366 25202 1.040 11,688
New Jersey. . . . . _ . . .. 70,582 24,550 32,436 13.07% 508 7
Pennsytvania. . . ... ... 96,023 41244 24,799 28,879 438 663
Middle Alantic, . . . ... 296,439 108,332 106,601 67,152 1,987 12,389
Ono. . ............ 164,271 46,629 39,461 74293 738 3,150
Indara. . .. ... ..... 96,735 28,506 20,161 47 230 350 190
Mncls. . . ... ... .... 1,237 39,623 41,891 41,612 244 8,387
Michigan. . . .. ... ... 103,450 30,661 35,082 38,808 535 414
Wsconsin. . .. ... .... 63.547 19,502 17,638 25,665 T 324 419
EasiNorthCentral. . . .. 360,270 165,220 134,212 225,609 2,190 13,039
~Minnesota. . .. ... .. .. 57,399 17.998 10,909 27,764 274 454
lowa. . . ... ... ... _. 33,004 11,867 8,269 16,499 152 1,247
Missourl, . . ... .. .... 68,976 27,766 24,042 16.122 266 780
NothOokota. . .. .. ... 9,112 3.307 2,350 3.003 56 387
SouthOakota. . . ... ... 7,922 3.302 2291 1.949 55 326
.......... 22,810 7,929 6,661 6,883 202 1,134
Xansas. . ... ....... 33,820 11,347 11,822 10,215 173 263
Weost North Contral. . . . . 233,073 83,516 £6,343 82,445 1,179 4,590
Detoware. . . . ... . .. 10,494 3.532 3,348 3,558 41 13
.......... 59,086 23,342 24,3588 9,936 290 529
Distict of Columbis. . . . . . 10,418 1,643 8.145 249 97 474
............ 93,032 35,779 26,968 20,269 355 9.662
WestViginia. . .. .. ... 27,144 9,452 6,473 11,126 4] 2y
Nath Carolina. . . . _ . . . 115,015 43,648 35.069 34,165 443 1,650
SauthCasoina. . . . . . .. 304 23,699 16,585 32,147 146 757
........... 112,656 41,767 34,093 35,255 552 988
Florida. . . ... ...... 187,270 93,846 69.055 18,579 729 5,061
South Atlantic. . . . . _ . 683,419 276,708 24127 168,256 2,725 19,003
Kentucky. . . . ... . .. 79,098 22,548 13222 40,054 286 2.988
Tennessee. . . . ... ... 93,180 35,425 25,228 31,493 984 51
Abama. . ... ... ... 80,401 27,048 18,145 34,533 388 288
Mississippi, . . . ... ... 43,980 16,221 11,151 15,735 283 489
East South Central. . . . . 298,659 101,342 §7,748 121,816 1,941 3,816
Akansas. . . . . _ . . 39,789 14,045 8374 16,680 151 538
Lovisiana. . . . .. _ . . . 78,267 26,426 17,581 31,484 357 2419
Okahoma. . . ... ..... 46,737 18,301 12,398. 132m 227 2,539
Texas, . . .. ........ 301,644 108,591 79,388 93,741 1,112 13.092
West SouthCentral. . . . 458,638 167,264 117,742 161,178 1.847 18,509
Montana. . . ...... .. 12,132 3,664 3,025 5,108 49 286
Waho . ... ...._ ... 21,848 6.806 6,450 8295 42 253
Wyoming. . . . ... ... 11,782 2,025 2.514 7,065 32 146
Coorado. . . ........ 40,571 13,139 17.006 8,521 231 682
NewMexco. . .. ...... 17.996 4.645 5.587 5922 107 1436
........... 57.662 .57 19,776 12,456 689 2223
Uah. . . ........... 21,879 6,236 r.282 7.568 ™ 714
Nevada. . . .. ... .... 8,386 6,049 10,861 152 308
Mountain. . ........ 210,123 67,411 67,990 66,795 1,381 6,548
Washingon. . . ... ...,. 94,155 .07 23,009 34,624 28 3377

Oregon. . ... ... ... 18,058 14,812 13,558 173
Calfornia, . . ... ..... 213,981 74,450 78,154 49,5985 1,376 8,367
Paclic. . . ......... 353,133 125,368 116,078 92,777 1,879 12,038
Alaska . .. ... ... .. 5.293 1.866 2,385 844 25 173

Mawai. . .. ... ... ... 9,381 2,689 2,887 3.748 57
AlaskalHawall, . . ... 14,674 4,555 5,273 4,591 8t 173

Note: Total may not equal sum of components due 10 independent rounding.
Source: U.S. Dopartmont of Enerpy. MMMWMMRW(EM—OM}
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SECTIONWI ENERGY SALES
TABLE 42
Energy Sales
Investor-Owned Electric Utilities
By State and Class of Service A
Year 1999 - Gigawatthours
Total to Strest and

Utirate Highway Other

State/Division Customers Reasidental Commercial Indusrial Ughting Sales
Total United States. . . . . 2,397,707 802,834 763,913 758,789 10,374 33,797
Maime. . .. ... ...... 11422 3,559 3433 4378 47 4
NewHampshive. . . .. ... 8.956 3.158 3272 2,401 k) S0
Vermomt ... ........ 4,588 1,559 1,625 1.383 13 6
Massachusetts. . . . . . .. 40,963 14,873 19,010 6,852 247 k}
Rhodeistand. . . . . . _ _. 6613 2,638 2,696 1,126 38 15
......... 27998 11,125 11,362 5.196 116 200
NewEngland. . ... ... 100,560 36,913 41,398 21,338 498 418
NewYorkk .. ........ 04,052 32,690 39,102 19,209 k7)) 2.672
NowlJersey. . . . ... ... 68,505 24,057 32,099 12.634 S02 13
‘Pennsyvanka. . . .. . ... 952,602 39,061 24,099 28,366 433 643
Middle Atlantic. . . . ... 258,159 93,808 93,300 60,409 1,318 3327
Ohio. . ............ 149,099 39,985 36,382 69,011 862 3.050
Indlana. ... ......_.. 80,705 21,065 17,178 42,092 288 &2
Wnols. . ... ........ 122,149 3,708 39,048 39,479 206 8,631
Michigan. . . . . . _ _ . . . 93,529 21.3% 31,800 33,699 470 175
Wisconsin, . . .. ...... 53,518 15,611 15,549 21754 266 338
East NorthCentral, . . . . 499,000 ,841 139,958 208,034 1,892 12,278
Minnesota. . . ..... ... 39,233 9,122 6.241 23,495 159 217
lowa. . .. ... ....... 979 7,812 6422 13,687 120 39
Migsoui. ... ... .. .. 47.874 17.335 18,925 10,957 pz7 435
NorthDakota. . . ... ... 4,515 1,632 1,548 1215 48 72
SouthDakota. . . . .. _ .. 4426 1,453 1,512 1,397 33 31

Nebraska. . . . . ... _ . . - - - - - -
Xansas. . . .. ... ..., 2451 8279 9,179 6,917 143 2
Woest North Central. . . . . 149,559 45,624 43,529 57,668 723 1.715
Delaware. . . .. ... . . 8.243 2,499 2,843 2,063 36 2
Marytand. . . . ... .. _ . 55,084 21,047 23,917 9,498 274 343
District of Columbdia. . . . . . 10,418 1,643 8,146 249 97 - 282
i, . ... ... ... 81,104 29.679 24744 17.088 308 9,286
WestViginia. . . .. . . .. 26,998 9,382 6,428 11,119 71 18
NorthCarolina. . . . . . _ . 88,495 29352 7105 30,109 328 1,291
South Carolina. . . . . . .. 48,111 13,540 12,195 21,710 116 549
Georgia. . . . .. ... ... 74,685 20,984 25,003 28,014 399 285
Flonda, . . ... P, 143,974 72,082 54,587 12,513 501 4292
_SouthAtlantic, . . .. .. 537,112 200,188 185,279 133,160 2,131 18,358
TKentucky. ... L L. L 44,029 12,265 9.173 19,636 152 2.803
Wm ......... 1,804 662 732 8 39
ANabama. ... ... .... 50,157 15.699 12.314 21,943 198 3
Mississippi. . . ... .. .. 2,061 7,002 7,003 7.653 114 289
East South Central. . . . . 118,052 33,628 28,854 49,964 472 3,135
Akansas. . .. ..., .. 24,758 8,060 6,394 9,859 121 323
Lovistana. . . . . .. _ .. 67.620 19,993 14,660 30,446 3 2,198
Oklahoma. . . .. ... .. 35,486 12,328 9,872 10,684 117 2,475
Teoas . .. ... ... ... 238,233 77,604 64,318 86,683 915 8,713
West South Centrat. . . . 368,097 117,988 93,244 137,682 1476 13,709
Montara. . . . . . . ... 6,056 2,054 2,412 1,464 43 84
Maho. . .. ... ... ... 19276 5588 5,815 7.633 37 2
Wyoming. . .. .. .- . 3488 1,159 1,489 5,762 20 59
Colorado. . . .-....... 24,855 1537 11,998 5,018 172 130
NewMexco. . . . ...... 12,663 3424 4,429 4,079 87 635
Azona. .. ... ... ... 31,443 12.065 11,180 7.770 124 304
Uah .. ... ........ 17,548 4,747 5,549 7.02¢ 58 469
Nevada. . . . . . ... .. 23320 7,870 5,563 9,152 149 586
Mountaim. . . . ... . .. 143,947 44,454 48,435 48,101 689 2,267
Washinglon. . . . .. .. _ . 30,287 13,434 10,766 5,873 102 13
Oregon. . .. ... ... .. 3 12,680 11,721 9,043 146 -
Cakfornia. . .. .... ... 153,524 58,419 60,111 R.617 874 503
Pecific. .. ......... 297 A01 J 82,537 48,633 1,922 516
Alaska. . .. .. ... . 441 169 133 57 1 60

Hawad. . . . .. ... . . 9,381 2,689 2,887 3.748 57 -
Alaska B Hawall . . . . . 9,822 2,858 3,020 3,805 58 80

mrumummuwanbmm

Sowrce: U.S. Department of Energy. Energy

Information Admintstration. Anvaal Slectiic Uiy Report (ELA-851),
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ENERGY SALES SECTION W1
JABLE 43
Energy Sales
Total Electric Utility Industry
By Quarter and Class of Service
1993-1999 - Gigawatthowrs
Total I Steet and Rairoads Mer-
Utmate Highway Other and depart-
Year-Quaries Customers Residental Commercal  industrial Lighting Sales® Ralways mantal
YEAR-1993
FirsiQuarter. . . . . . 695,964 256,905 189,039 224,191 4,665 19,102 1,458 596
Second Quarter. . . 668,791 211,788 192,176 239,610 4299 18,587 1,380 645
Third Quarter. . . . . . 791,800 291,337 221283 251239 4124 16,164 1.115 738
Fouth Quaner. . . . . 653 200 234,114 194,598 241,571 4847 15,832 1,424 T2
Totsd. . . ...... 2,849,758 994,144 803,094 $58,611 18,134 69,685 S.37¢ 2,711
YEAR-1994
FrstOuarter. . . . . . 719,796 267,325 196,814 231218 4,536 17,708 1,589 631
Second Quarter. . . . 692 927 220,834 202,239 245,480 4358 17.824 1.486 708
Third Quarter. . . . . . 808,095 288,685 234,33 260,533 4,402 15,789 1,200 m
Fourth Quorter. . . . . 711,244 231,668 200,122 252724 5169 19,258 1,533 m
. Total ..... ... 293008 1,008,492 833,508 990,254 18,462 70,572 s, 788 2,983
YEAR-1988
FrstQuarter. . .. .. 3,517 262,080 199,573 239,704 4,195 16,315 1429 b74]
Second Quarter. . . 702,938 222,001 206,067 251,193 4334 17,415 1,316 613
Third Quarter. . . . . . 548,036 313,033 247,928 261,977 4,401 18,920 1.946 631
Fouth Quarter. . . . . 732,978 245,285 209,934 253,304 4,958 17,278 1,590 629
Totah. . ... .... 3,007 489 1,042,399 863,501 1,008,178 17,887 69,929 5,481 2.094
YEAR-1996
FistQuarter. . . . . . 773,128 290,273 212,302 248,991 4544 17,032 1,482
Second Quarter, . _ . 735,893 240,120 214,268 258,071 4422 17,083 1275
Third Quarter. . . . . . 838,749 301,108 244,760 287,606 4,263 18,953 1,295 763
Fourth Quarter. . . . . 748214 250,856 215,756 255,760 4.809 17.230 1250 553
Total . ....... 3,093,984 1,082,358 887,086 1,028,427 183,037 70,299 $,302 2473
YEAR-1997
FirstQuarter. . . . . . 765,451 278,342 217.018 244,961 4785 18,005 1.580 545
Second Quarter. . . 728977 227,505 220,157 256,315 4,905 18,044 1322 643
Third Quarter. . . . . . " 969,698 312,064 261,907 268,508 4,959 20,605 1,161 719
Fourth Quarter. . . . . 774,478 260,693 229,949 257,683 5070 19,000 1258 610
. TotM. . ... ... 3,138,604 1,078,605 929,031 1,027,567 19,739 78,623 5,321 2,617
YEAR-1998r
First Quarter. . . . . . 768,015 274,497 21,037 248,013 4,090 20,379 NA NA
Second Quarter. . . . 771,132 249,566 234,664 281,729 3738 21,238 NA NA
Third Quorter. . . . . . 923,121 347,783 . 277,586 269,742 4,983 23.828 NA NA
Fourth Quarter. _ _ . . 777 551 255,890 238,042 260,555 4279 21,784 NA N/A
Totsd . ....... 3239,818 4,127,733 063,528 1,040,038 16,288 87.20 NA NA
YEAR-1999 ’
FustQuarter. . . . . . 779.218 286,628 225,600 241,630 3176 21.584 NA NA
Second Quarter. . . . 768,076 249,904 235,903 256,369 3.85%6 22,044 NA NA
Third Quarter. . _ . . . 920,397 349259 276,422 265,614 433 24,769 NA NA
Fourth Quartes. . . . . 768,208 254,970 232,678 254,170 3.929 2463 N/A NA
Jotal. . ....... 323589 1,140,784 970,801 4,017,783 15,894 94,880 NA NA

Note: Tolal may not equal sum of components dus 1o independert rounding.

r
NA = Not svadsble.

* Beginning with nia.amhronnokm:. Rairoads and Radways and Irderdepartmentsl are all combined in Other Sales.
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ENERGY SALES
TABLE 44
~ Energy Sales
Investor-Owned Electric Utllities
By Quarter and Class of Service
1993-1999 - Gigawatthowrs
Total to ) Street and RaWroads inter-
Urtmate Highway Other and depart-
. Year-Quartey Customers Residential Commerdal Industrial Uighting Sales” Ralways mental
YEAR-1993 -
First Quarter. 536,035 187,947 157.024 178,195 2.048 11,135 656 187
Second Ouarter. $10,077 152,320 158,539 184,255 - 2509 11,301 817 218
Third Quarter. . . 600,446 208,144 197.764 189,171 2,558 12,295 584 n
Fourth Quarter. . 528,623 169,074 160,438 183,560 2.907 11,431 L) 178
Total .. .... 2,175,181 717,405 663 865 733,482 10,822 46,162 2,447 250
YEAR-1994
FirstQuarter. . .. 549,882 193,077 163,520 178.312 272 11,208 ™ 213
Second Quarter. . 530,725 159,113 168.765 187.730 2519 11,612 661 265
Third Ouarter. . . 614,457 206,762 194,655 197,155 2,631 12,269 676 318
Fourth Quarter. . 538,165 168,802 156,582 190,384 2832 11,550 654 231
Total . ..... 2,233,229 724,843 693,62 753,500 10,783 46,689 2,724 3,027
YEAR-1995
FirstQuarter. . . . 551,843 188,716 165,537 182,479 2,720 11,600 692 %9
Second Quarter. . 535,885 160,353 170,452 190,057 2478 11,802 568 148
Third Quarter. _ . 643,068 225,142 204,705 196,761 2518 13,107 649 105
Fourth Quarter. 555,573 176,638 173.442 190,327 2.945 11,481 622 120
Total. . ... .. 2,296,370 750,878 714138 759,624 10,661 48,069 2,534 470
YEAR-1996
FistQuarter. . . . 582243 206,698 175015 185,408 2,987 11282 708 145
Second Quarter. . 556,366 170,985 176,636 193,725 2507 11,318 609 188
Third Quarter. . . 633,262 214,413 201772 200,882 2,802 12,555 619 219
Fourth Quarter. . 563,812 178,630 177 862 191,950 13,181 11,413 597 159
Total. ... ... 2,335,683 770,726 731288 772,006 11,857 48,568 2,532 710
TEAR-1997
FisiQuarter. . . .  S78,636 197,705 176,008 189,402 2.742 11,916 641 131
Second Quarter. . 555,391 164,101 178,449 197.665 2,748 1,738 590 101
Third Quarter. . . 651,564 220,631 209393 204,498 2,861 13,5465 557 9
Fourth Quarter. . 583,677 185,093 184 060 198,393 2.967 12,491 571 102
Totat . .. ... 2,363,208 767,530 748 600 739,958 - 11,319 49,692 2,387 o2
YEAR-1998r
FrstQuarter. . . . 574,768 193,081 178,692 189,811 3,048 12,159 NA NA
Second Quarter. . 581,017 177.040 186.875 201.231 2111 13,159 NA NA
Third Quaster. . . 687,853 243,922 20224 206,233 2.679 14,795 NA NA
Fourth Quartey. . 584,085 182,244 188,721 198,696 2,046 13,588 NA NA
Total, . .. ... 2,421,733 798,267 770512 795,971 11,282 53,701 NA NA
YEAR-1999 ~
First Quarter. . . 567,665 194,653 175179 182,852 2.801 12,181 NA NA
Second Quartes. 573,303 178,500 185274 190,853 2433 13,15 NA NA
Third Quarter. . . 660229 245,934 218,338 190,673 2483 14,821 NA NA
Fourth Quarter. . 576,509 183,747 185,122 191,411 2,617 13,612 NA NA
Total. . . . ... 2,397,707 502,834 763,913 766,789 10,374 53,797 NA WA
NA = Not svaisble.
Note: Total may not oqual surm of components due 1o indapendant rounding.
* Beginning widh 1988, data for Other Public Authorie s, Rairoads and Radways and interdepartmentsl sre ol combined in Other Sales.
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; ENERGY SALES

TABLE 43
Average Annual kWh Usa Per Customer
Total Blectric Utifty Industry Investor-Owned Electric Utikties
Total Total 4
Uisrrate Umate
Yeas Customers ResidenSal Comenesdal Industrial Yeoar Customers Residential Commercia Industrial
1979, 23,481 8.843 53,197 NA 1970, . 23267 8,360 54,594 NA
1960. 23,167 9,025 54,533 NA 1980, . 22.949 8539 55210 NA
1981, . 2308 8.825 53.402 1.669.211 1981. . 2,753 8,311 55,742 NA
1982 . 2,197 8,743 52,260 1.431.408 1982 . 21,940 8.261 56,379 1,512,487
19683, . 22,479 8814 53,82 1,567,077 1983, . 229 8.379 57,003 1,534,958
1584, 23.152 8.578 55,205 1.661,280 1984. . 23173 8,500 59270 1.622.100
° 1985, . 22,903 8.906 56,109 1.598,675 1965, . 23.149 8487 60,517 1,699,809
1908. . 2.0m 9,090 57,161 1,625.242 1988, . 23201 a6z 61.462 1.728.481
1967. 23,412 9236 58,409 1.719.914 1987. . 23,653 8818 62,801 1,813,588
1988, 28,167 9,458 60,437 1,784 084 1968, . 24,325 9,082 64,743 1,862,303
1989, . 24,359 9,470 60,576 1.763 286 1589, . 24.543 9.063 65212 1,868,875
1990, . 24,559 9,508 s1.217 1,793,467 1990. . 20627 9,058 65.796 1,827,967
1991. . 24,691 9,719 61.565 1.779.7¢66 1991, . 24,798 9.280 66,560 1,809,554
1992 . 24,350 9.3%2 61,022 1,247.274 1952, . 24,530 8.949 65,998 1,820,737
1993. . 24,870 9,564 64,424 1.758 234 1993, . 25,090 9,394 69,470 1,877,728
1994, . 25,190 9,866 65.658 1.703,085 1984, . 2543 9,378 71352 1,574,409
1995, . 25,448 10,042 66,521 1.757 621 1908, . 25,666 9,583 72181 1,900,088
1996. . 25.784 10275 67250 1,757,938 1988, . 25,875 9713 72575 1,922,512
1997. . 25,694 10,072 68,679 1,825,789 1997, . 25,905 9,552 72,697 1.961,108
1990 . 26,119 10,371 70,017 1,932,556 1996r. . 26,420 9,875 74,120 1,977,004
1995p. . 25837 10,383 9,508 1,930,072 199%9p. . 25947 9,897 13.214 1,970,148

Based on sales datz in Tables 38 and 39, ad cusiomer dats in tables 4T and 48, N/A Nof Avaiable, 7 Revised. p Prekminary.

79,000
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Chart VI-D
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Total Electric Utility Industry
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1984 1989
Based on Table 45, as shown above.
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SECTION VNI CUSTOMERS
SECTION Vil
CUSTOMERS
TABLE 47
Ultimate Customers
Total Electric Utility Industry
Average- By Year and Class of Service+
Total Street and Ralroads tnier-
Utmote Highway Other and depart.
Year Customers Residentiad Commescial® Industial® Ughtng  Custormess =  Raiways menkal
1979, . . . . 89,771,585 79,620,180 9.388.572 477874 124228 158,098 30 5,003
1980. . . . . 92,653,471 82,153,162 9,698,809 484,652 142,724 168,120 30 8,974
1981, . . . . 94,011,299 83,304,355 9,847.260 518.996 141,051 197,187 3 4419
1982 .. .. 95,250,268 84,374,779 9,976,274 533,605 143,678 218,975 N 2,896
1983 . . . . 96,965,531 85,642,195 10,266,449 500,215 153,659 219,879 31 3,103
1984 . . . . 99,371,026 67,938,995 10,565,239 525,692 139,703 199,393 29 1.975
1985, . . . . 101,579.274 89,819,726 10,920,861 499,728 158,307 178,759 28 1,862
1986. . . . . 102,952,793 90,994,586 11,914,300 498,254 161,377 182,257 2 1,991
197. . . . . 104,624,233 92,399,323 11,386,008 487,572 165,188 184,369 b4 1,746
1968, . . . . 106,411,256 93,921,675 11,637,444 491,292 160,792 188,954 2 1,871
1989, . . . . 108,468,242 95.616.026 11,976,449 506,597 176215 190,954 28 1.973
190, . . . . 110,102,079 97,033,887 12,135,373 508,145 199,444 222,898 2 2,300
1991, . . . . 111,434,108 98,184,250 12,288,449 513,727 211439 233.916 29 2208
1992, . . .. 113,080,183 $9,635244 12,461,309 529,701 212328 239,048 2 2534
1993, . . . . 115216208  101.307,528 12,533.045 538,458 429,361 399,574 29 10,213
1994, . . . . 116,907,312  102.729,353 12,763,940 567,801 431,167 403974 108 10,869
1995+, . . 118,180,005 103,804,131 12,922 558 572,466 447,461 423310 118 9.923
1996+, . . . . 119,995,213 105,334,712 13,190,904 585,019 447,667 425319 144 11,448
1997+, . . . . 122,154,887  107,093.501 13,527.117 562,862 407,020 553,167 145 11,01
1998, . . 124,040.512 108,736,845 13,832,662 538,167 368,028 564,810 NA NA
1999+, . . . 125242,583 109,837,057 13,963,937 527,329 380,968 $53.292 WA NA
OWhimwmnMwmwndMJlotlm. 7Revised. N/A Not Avadable.
menuMMmapbmmdnbwm“mwm
WhWMMMW,MMRMmmeMW ! are ot bined It he “Other Customens” cokern,
Sowces: £ Sson Esectric instute and U.S. Department of Energy. Energy Information Administration. Arvual Electric Uiy Repart. (EIA-881).
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Wmmunmmmmawamubwm“mmm
** Beginning in 1906, dats for Other Public Aubvorfties, Rairoads and Radweys and inferdepartmental are combined in 1he “Other Customers® cokem.
Sowces: Edizon Electric irxsthue and U.S. Depertment of Energy. Energy information Administration. Anrwsl Edectric Uiy Report. (EIA-861).
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CUSTOMERS SECTION VI
TABLE 48
Ultimate Customers
Investor-Owned Electric Utilities
Average- By Yesr and Class of Service+

Total Steet and Rafiroads  inter-

Uiimats Highway Other and depart-
Year Customers Residential Commercial ©  Inckstrial * Ughtng ~ Customers*®  Raiways  mental
1979. . . . 69,581,540 61,676,402 7.290,125 372,407 108,149 134471 23 e
1980. . . . 70,996,563 62,902,588 7,459,959 375.540 123,589 134,595 3 p. <
1981. . . . 72037284 63 520,699 7.579,344 389,648 112,069 135.049 2 269
1962. .. . 72979298 64,648,932 7.702.142 3rs.016 113.251 136,454 23 442
1983. . . .  74241.765 65,718,130 7,886,857 387.875 115,170 139,233 p<] 450
1964, . . . 75,709,055 66,907,431 8,066,025 396,304 117,874 140,907 3 ar?
1985, . . . 77.203.82% 68,234,704 8,340,062 363,757 121,395 142,621 <] 441
1966, . . . 78,717,500 69,548,070 8,535,168 364,294 123,525 145,957 2 460
1987, . ... 80,232,499 70,828,711 8768207 360,468 127,644 . 149,022 ] 444
1988 . . .  81.673.876 72,036,602 8,985 299 367,854 131,714 151.898 21 428
1989, . . . 53,029,027 73,177,333 9,181,076 376,790 137,579 155,770 2 490
1990. . . . 84,240,074 74223521 9,332 439 383,418 140,521 159,689 2 457
1991, . . . 85,138,027 75,037,580 9,395,616 386,270 147,289 170,785 p<) 453
1992 . . . 58,221,814 75,095 426 8,522,074 384,088 146,301 173414 n 454
1993 . . . 87,324,291 76,895,778 9,623,413 383,005 238873 182,792 p-] 488
1904, . . . 88.433.759 7184272 9,780,478 388363 240,467 189,471 23 459
1995+ . . . 59,081.691 78,354,056 9,893,634 393,570 243,764 196,180 87 501
1996+, . . . 90267307 79,349,510 10,076,313 401,561 251,470 187,928 i 3ss
1997+, . . . 91459782 80,350,088 10,251,253 402,812 256,013 196,600 o7 121
1908rs, . . 91,880,360 80,630,612 10,395,516 402,615 257,399 203,218 NA NA
1999+, . . . 92,408,587 $1,115.934 10,433,991 389,204 258,995 293,483 NA WA
*Beginning In 1905 ultirate custor s we yewly %, N0t 33 of Decembder 31 (year and). 1 Revised. N/A Not Avadable.
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TABLE 49
Customers in Percent of Total

Total Electric Utility Industry
Average- By Year and Class of Service+

Street and Raircods Inger-
. Highway Other and depart-
Yeorr Residential Commercial Industrial Ughting  Customers® Raitways™ mentaf™
1979. . . . .. .. 87 10.5 0.5 0.1 02 0.0 0.0
1960. . ... ... 88.7 10.5 0.5 0.1 02 0.0 0.0
1961, . ... ... 886 10.5 05 02 02 0.0 0.0
19682, . ... ... 838 10.5 06 0.1 02 0.0 0.0
1983, . ... ... 8.5 10.6 0.5 02 02 0.0 0.0
1984, . . . . ... 885 10.6 0.5 02 02 0.0 0.0
1965 . . .. ... 883 10.8 0.5 0.2 o2 0.0 00
1968. . . ... .. 883 10.8 05 - - 02 02 0.0 - 00
1987. . . . . ... 883 10.8 0.5 02 . 02 0.0 0.0
1968 . . . .. .. 8.2 10.9 0.5 02 02 0.0 0.0
1969, . . ... .. 882 10.9 0.5 02 02 0.0 0.0
1990. . ... ... 8.1 110 05 02 02 0.0 0.0
1901, . ... ... 881 110 0.5 02 02 0.0 0.0
992 . .. .. .. 88.1 11.0 0.5 02 02 0.0 00
1983, . . ... .. 87.9 10.9 0.5 0.4 0.3 0.0 0.0
1954. . . .. ... 87.9 109 0.5 0.4 03 0.0 0.0
1985+, . ... .. 878 109 0.5 0.4 04 0.0 0.0
1966+, . .. ... 87.8 109 0.5 04 04 0.0 0.0
1997+, . . .. .. a7 11 0.5 0.3 05 0.0 0.0
19886+, . . . .. 8.7 112 0.4 0.3 05 NA N/A
19994, . ... .. 0.7 14.9 0.4 - 0.3 . 04 NA NA

Note: Total cxsy nol sum b 100.0% due to independend rounding. Revised. /A Not Avadatie.
mhrmmwamnnnmwamnaudmrwm
&wmn1muhm~HMMWswwmeunHMnh “Other Custormers® cohamn.
** Less #ran one-tenth of one parcent.

Based an customer date in Table 47.
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SECTION VI CUSTOMERS

TABLE 50
Ultimate Customers
Total Electric Utility Industry
Average- By State and Class of Service - Year 1999
Total Steet and

Uthnate Highway Other
StateDivision Customers Residental Commerdial . _Industriat Ughting Customers
Total United States. . . . . 125,242,583 109.317.057 13,961,937 527,329 380,968 583 292
0 723,518 625,968 78264 2,676 17,958 630
622,962 531875 3245 3,302 4,895 843
322,197 280314 40,164 240 T24 555
2,827,003 2495678 306,208 13,871 6.969 4350
467,794 419,188 45383 2,498 689 26
1503282 1,361,589 130,813 5916 3294 1.870
§,467.844 5714529 622,057 28,703 34,549 7.578
7498171 6.601,532 855,942 8.536 13,25 15,976
3,505,476 3147864 433754 13,060 10.743 55
5,104,483 4,562 445 510258 23,901 5.691 2,188
18,209,130 14,311,501 1,799,954 45,497 29,559 2219
5,197 242 4.630.054 $17.069 29.990 7.680 12.439
2,818,941 2.505,377 284254 18.309 8.286 2715
5,139,907 4.8622423 481,254 5,390 4413 26,427
4534231 4,058.091 450,752 13515 6,554 5,319
2571264 2.282 9506 271,363 5.367 5502 6.126
20,259,585 18,098,851 2,004,692 72,511 30,445 3,026
2.275.79 2,017,362 774,404 19,067 6,242 16.720
1418687 1,228,606 167.576 3,971 225 14 281
2,736,945 2405251 308,178 9,590 3332 10,554
341,197 286,494 AT 679 1.859 894 an
379,689 318,578 50,131 1,884 1,296 7.800
885,715 718,240 117.810 8,429 3,178 38.086
1,330,034 1.118.271 180,990 13781 2,593 14.399
9,368,062 8,092,802 1,096,768 50,573 19,788 106.131
370.500 331.047 37 583 551 726 193
2,174,889 1.952.497 213.306 7.633 1279 174
219,923 193,822 26,069 1 30 1
3.062.559 2,715,550 299282 5284 3.236 39,207
943,913 813,330 116,154 11,201 1.305 1,923
4,006,103 3,474,399 500,602 122,77 11,696 6,635
2,012,085 1.724.911 266,724 4.900 6.959 8.591
3732145 . 3205924 392,919 10,987 10,433 21,882
7.961.361 7,001,021 B862.939 23353 25.798 48,250
24,483,478 21,502,501 2,715,978 76,681 61,462 126 856
1.999.347 1.734.903 227.020 6,853 9,355 13,186
2.747.901 2.363.365 370,445 1.758 12,237 9%
2,224,999 1.900,692 304,125 6,378 4,362 9,442
1,345,963 1,152,329 179,959 4,504 2,183 6,988
8,310,210 7.181 289 1,081,549 19513 28,137 29,792
1,339,280 1,159,684 139,604 257717 - 1.685 12.536
2.041.874 1.791.240 213273 15419 2,541 15,401
1.729.389 1,495,399 203,523 15334 2413 12720
9,032,925 7.832.319 1,040,684 65,431 11,966 82,525
14,143,458 12,278,642 1,597,084 121,958 18,605 127,182
480,628 393,329 69,060 4.25 3.654 10,13
617.058 516.526 90,798 6.566 511 2657
71128 218,608 45,501 3.805 731 2280
2,047,712 1.712,891 235,962 2.787 85218 10.854
826 832 712.084 102,233 6.165 984 5,368
2121707 1,896,943 200,359 5,136 11.096 8173
833806 738,880 80,840 8731 3,547 1.808
870,800 760,262 108,077 1,358 392 711
. 3,069,668 $,949,723 932,830 38,802 106,333 41,980
. 2,707 232 2,390,364 272,983 - 18,386 8,164 16.335
- - 1,635,114 1.408.927. 203,164 11,850 2,037 9,139
12,899,380 11,326,501 1.487.329 40.654 36,678 8.218
17241728 15,125,792 1,963,473 71,890 46,879 33,692
269,831 227247 36,536 473 957 4618
421581 363,680 52,906 661 4254 -
691,492 590,927 89,322 1,134 5,211 4,618

Note: muwmwwﬂu “mmmmumdmamiwdmm
Source: US. Oepartment of Eneryy. Energy Information Administration. Arnmual Electic Wy Report (EIA-881),
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/ CUSTOMERS

TABLE 59
Ultimate Customers
Investor-Owned Electric Uilities

: Average- By State and Class of Service - Year 1999

: Totad Street and :

: Uhimote Highway Other
Total United States. . . 92,408,587 81,115,934 10,432,991 389,204 255,993 213,453
Maine. . . .. _....... 695,022 602,161 72825 2516 17.713 7
NewHampshive. . . . . . .. 542,764 453,448 72614 3244 2.629 631
Vemonl .. ......... 247085 214,036 32402 n 2867 318
Massachusetts. . . . . ... 2,459, 487 2,173,323 272914 - 7,785 5.454 1
Rhodeistand. . . . . . ... 453,751 415,483 45078 2,477 -] 25
Cannecat. . . ... . ... 1,436,491 1,304,991 121,503 5734 2777 1,186

NewEngland. . . .. ... 5,844,610 5,173,450 §17.638 21,528 23,528 2,168
NewYok. . ......... 6.260,541 5,507,926 729.651 1437 8,084 16,743
NewlJersey. . . ....... 31540274  3089.881 426,943 12,955 10404 1

........ 4,624,355 4,305,720 489,793 23,201 5,359 282

Middis Atlantic. . . . . .. 14,634,170 12,903,527 1,648,387 43,293 23,937 17.,02¢
Oho.............. 4,509,578 4,011,171 455,745 27,744 7.281% 7.640
Indarma. ... ........ 2,112,116 1,061,861 231,068 14,72 3810 845
WMnols. . .. .. ....... 4,649,503 4,100,697 441,410 323 552 23,611
Michigan. . . ........ 3,904,911 3,581.054 306,004 11,447 3,398 1220
Wisconsin. . ., ... ... .. 21228 1,883,082 230,957 3,580 4.569 635

East North Centrad. . . . 17,388,149 15,517,863 4,758,974 60,743 19,608 33,751

1,352,560 1,185,159 153,176 8,775 3.032 2,918

1,030,060 883,157 133,448 2,540 1,004 9.911

1,751,194 1.524,032 213,060 7.188 400 3,704
211133 175,968 33,402 759 405 599
203,436 168,201 . 33,544 543 566 S8
902,528 787,033 108,878 6,357 238

West North Contral. . . . 5,450,911 4,723,350 676,108 23,672 7,645 17,93
Delaware. . _ . . .. .. .. 264 269 236,299 27,341 308 320 1
Marytand . . .. ... ... 1,986,771 1782119 156,459 7,344 846 3
Distwict of Columbia. . . . . . 219923 193,822 26,069 1 30 1

préa_ . . L L L L 2,543,417 2,250,681 256,912 4,168 2,451 29205
WestViginia. . . . . . ... 931,792 803,404 114,718 11,193 1.294 1,183
NorthCarclina. . . . . . . . 2,691,092 2291419 376,716 10,870 10244 1,843
SouthCarolina. . . . . . .. 1,166,013 982,055 174 295 3,863 3,466 2334
Georgid. . . . . ... .. .. 1,982,155 1,728,185 241276 9,254 3,425 5
Floida. . . . . _ . 6,055,612 5,351,932 656,013 19,659 4,927 23,061

South Attantic. . . . . . . 17,841 044 15,819,928 2,069,519 68,860 27,003 57,636
Kendeky. . . .. ... ... 1.113.089 950.884 142218 4.529 5.675 9,775
Tennesseo. . . . . .. ... 44 255 39,144 4,742 202 125 42
Aabama. . . .. ... ... 1,303,541 3.112.007 185,351 4,982 700 1
Mississippl. . . .. ..... 582,434 490,693 84,356 3,768 547 3.070

East South Central. . 3,043,311 2,592,728 417,167 13,481 7.047 12,888
Atansas. . . ... L. ... 798 825 678,151 94,935 23,342 566 1.8
tovisiana. . ... ...,. 1,564,091 1,356,599 167,754 14,476 2263 12,999
Okiahoma. . .. ....... 1,143,901 988,374 129,74S 13,563 1,723 10,496
Texas . . .......... 6.253,652 5435297 721,400 46.110 8,050 42,795

West South Central. . . . 9,760,469 8,488,421 1,113,834 97,491 12,802 68,121

320,186 261,245 51,752 3,512 3,510 168
516,461 430,139 79,927 5,937 438 19
170,612 138,737 27317 2.925 521 112
1,273,002 1.052,831 138,017 381 83.677 96
575,073 507 473 66,627 3,030 539 1,404
1,205,112 . 1076275 122218 4,681 918 1.020
630.968 563.259 56,141 8,338 3.152 28
822,915 720,374 101,200 1,169 115 54
5520329 4751334 643,202 30,023 92,871 2,899
1,221,368 1.075,563 132,127 11,074 1,967 35
1.217.448 1,049.155 156.275 10,764 1,254 -
10,040,653 8,856,944 1,147,939 7.413 28270 a7
12,479,467 10,981,662 1,436,941 29,251 31,491 12
24,554 19,791 3,737 101 9 816
421,581 363,680 52,986 661 4254 -
448,138 383,479 56,723 762 4,263 916
Note: Custorners for Streef and Lighting, and Other Cusiomers may reflect % mumber of meters o conmections instoad of sctual cusiomers.

Source: U.S. Department of Energy. Energy Information Administration. Anmual Electric Utiity Report (EIA-861).
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REVENUES . SECTION VIlt

TABLE 56
Revenues
Total Electric Utility Iindustry
By Year and Class of Service
Thousands of Doflars
Total Exports 0 Towal
Revenue Canada from . Steetad Other Raidroads  Inter

from and Ultmate Highway Reve- and depart

Year Sales+ Mexico++  Customers Residential  Commercial * Industial *°  Lighting mes”™  Railways mental

1979. . $79.649.846 39.609 379,640,237 $30,758,690 $22.264,356 323825487 $918.157 $1.517.333 $188.628 $127.583
1960. . 95,505,802 43,421 95,462,389 37,580,892 27.369,96) 27,318,770 1,041,008 18110685 207,683 135,000
1981, . 111.028.011 26838 111,001,173 42824457 31,325,322 33030093 1,160,691 2247.307 238,554 165,749
1982. . 121,597,243 13.012 121,584,231 47,188,127 34150340 35881745 1254430 2633749 291,751 183,589
1983, . 129,596,875 7,874 129588609 51226248 37,100,377 38611630 1324955 2864037 296766 161,790
1984. . 143.114.300 21,796 143092504 56118143 41253720 40.795.789 1375531 3.044.623 302725 203,574
1985. . 149,187,568 25218 149,162,352 58591,751 44,060,554 41367847 1478092 3.163.473 313,165 189470
1988, . 152,480.011 13,688 152467.123 60910603 45410286 40,906,054 1490431 3214164 311,971 215614
1987. . 135,733,643 33,407 155,700,236 63049059 46,745,107 40,630,608 1,508,248 3273260 301,635 191,329
1988, . 162,449,065 61207 162,357,850 66,402,539 40,141,145 41561302 1,503,799 3,308,314 206215 174544
1589, . 169,903,112 276,332 169,626,780 68,760,042 51,561,710 43745803 1544298 3518362 3128974 167.591
1990. . 176,928,812 450,863 178,467,949 71868279 54,193,002 44865804 1,633,369 3610237 337.620 161,637
1991, . 185,220,296 102,631 185,117,665 76350,757 56.847,134  45869,777 1,689,600 3,804.210 338,050 123,137
1992, . 187,399,044 115976 187,280,063 76302219 57,969,047 46,760,653 1,739,072 3.929.403 363,087 120,587
1993. . 197,991,799 134,547 197,857,252 682,436,503 62,040225 48591203 2,001,192 4229446 382505 148,178
1994. . 202,597,119 81,677 202.515,442 84517347 ©64.432.340 465816060 2,024,512 4,158,918 416269 149,997
1995, . 207,651.577 93,058 207558519 87597523 66477471 46913380 1962316 4.122624 378,718 108486
1996. . 212390487 - . 97,300 212293187 90465389 67,801.618 47358582 1636493 4309243 361,507 160345
1997. . 215,264,149 117,091 215,147,050 90,681,203 70,458,832 46,690,273 2,184,639 4,428,541 376,108 127454
1998, . 218.490,595 128,009 218,062,506 93,166,443 71772470 46560216 1,875,735 4,987,722 NA NA
3999. . 215,647,371 174544 215,472,827 93,142,067 70,492,058 43,053,529 1,809,785 4,973,088 NA NA
’Echludn other electric revenves. ++Source. Department of Eneryy Energy. Energy Information Administration. Annuel Report of Intematnnd
Zectric import/Export Date (FE-781R).

Piease sea Table 57 for other notes.

TABLE 57
Revenues
Investor-Owned Electric Utilities
By Year and Class of Service
Thousands of Dollars
Total ]
: o Steetand Other Raluads  Inter
Totd Other Ulimate Highway Reve- and depart-

Year Revermwes Revenues+  Customers Residential Commercial ° Industial ©  Lighting nues™  Raways mental
1979, . 368,151,992 $4,274,055 $63,877.937 $23613,621 $18.463,690 $19801,718 3716209 $1,137.987 $80,002 $64,710
1580. . 80635823 4460469 76175354 28492402 22,351,012 22,970,663 819,762 1,382,138 111,552 67,822
1581. . 94266325 5497327 88,768,998 32,622,129 26,370,929 26,906,678 833,861 1,641,632 120,124 93,645
1982 . 101652973 4585135 97,007,838 36,138384 29,603,969 28322848 1022473 1775494 130,340 104,329
1983. . 109.446.384  6.581,164 102,865220 30.067.481 31.336.661 29,275.314 1,057,872 1,899.057 126,300 102538
1984. . 120,090,160 6,752.003 113,338,077 42474833 34,720,332 32,605,010 1,119,279 2,144,129 142578 131,916
1985, . 125547432 6711160 118,8386272 44651261 37,241,520 33204216 1,359,701 2285783 157.728 136,084
1986. . 127552448 6,477,978 121074470 46241,943 38,382,364 2618323 1,177,958 2334092 158848 162947
1967. . 129437054 6,124,194 123312860 47,962,072 39,437,160 32,110,727 1,196,413 2.320.698 147,338 136,454
1988. . 134555680 6315324 128240356 50472485 41,237,149 32,739.382 1,181,148 2343706 150,15¢ 116,338
1989. . 140,883,099 7,005070 133,578,029 52325314 43,440.937 34,132.516 1.212529 2,499,378 158,725 108.691
1990. . 146,171,868 6,691,043 139480825 54.549.758. 45,597,209 35278242 1,240,369 2,548,938 163490 102,729
1991. . 153,903,744 6,600,684 147.243,060 58,500,848 43 129,655 36,158,888 1.284,624 2,854,085 177,900 77.081
1982. . 156,565,938 . 7,810,634 148,755,304 58,312,162 48974855 38,972,047 1,316,109 2931,984 177,165 70,081
1993. . 162,318,898 6,018,042 156,300,856 62,658,939 52,385,777 36,504,605 1,429,027 2,990,518 169,517 72,473
1984. . 167,600,009 8083338 159516671 64,008,355 54,796.207 38248314 1,387,705 2825027 197,098 73967
1985. . 172,680,719 0,046,502 163,634,217 65,556,508 56,285,488 36298,167 1,330,924 2,909,831 175949 37,350
1996. . 183,409,866 16,856,791 166,553,075 68307900 57.235666 36,515,696 1,421,332 284,253 173,364 74,864
1997. . 1946536513 26,083,409 168570204 68587.739 58,493,914 36,940,321 1,416.458 2,929,311 172639 29822
1998. . 201,191,014 32,674,022 168,516,992 69,056,079 58,303,190 35,593244 1,407,374 3,157,105 NA NA
1999. . 195,317,063 31,352,073 163,684.990 63,275,866 56,287,443 34,747270 1,303,800 3,050,614 NA NIA
sinchsdes revenue from sales fo non-imvestor-owned electnc vtisbes, from exports and other electnc revenves.
Notes for both Table 56 and Table 57
Tddmnyuwdmdmbmmmm N/A Not Avaiable.
’Covrmmal Mmamnd»ﬁa'ywnpuaebmayuﬁo-parm:anbahmges!runomdassﬁkabonbamﬂwr
Rmv:gm 1998, dota for Other Public Authorities. Railroads and Raiways, mdln!ordepaﬁmanumalcombmedn the "Other
Sources: Emmmwuammdé'mryy Enrergy information Administration. Annual Electric U(MyRepotl (ELA-861).
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SECTION Vil ' REVENUES

TABLE 58
Revenues in Percent of Total
Total Electric Utility Industry
By Year and Class of Service

Street and Other Pud. Rairoads Inter-

Highwray A/ and depart

Yeoar Residential Commercial Industrial Lighting Other Sales Raidways mental
979 . ... .. 387 280 299 11 9 02 0z
1980, ... .... 204 a7 286 11 19 02 0.1
191, ....... 336 22 29.7 11 20 02 02
192 . ... ... 388 21 295 10 22 02 02
1963, . ... ... 395 28 83 1.0 22 0.3 0.1
o84 ... .. .. 393 288 785 10 FX) 02 o1
1985 ....... 39.3 29.5 78 1.0 21 02 0.1
1906 . ... ... 0.0 298 268 1.0 2.1 02 0.1
o7, . ... ... Y 20 261 1.0 21 02 0.1
198 . ... ... 0.9 0.3 25.6 09 20 02 0.1
1% ... . ... W05 304 258 09 Z1 0.2 0.1
1900. . ... ... 407 30.7 254 0.9 20 - 0.2 0.1
1991, ... ... "n2 307 248 09 21 02 0.4
1992 . .. .. .. 403 310 25.0 09 2.1 02 0.1
1993, . ... ... "y 314 25 1.0 2.1 02 0.1
1954, ... ... a7 1.3 pa¥] 10 FX] 02 0.1
1995, . ... ... 422 20 /X 09 20 02 0.1
1996, . .. .... @6 319 23 0s 20 02 0.1
1997 . ... ... ’ 422 27 21.7 10 29 02 0.1

1998, . .. . ... 42.7 29 213 09 23 N/A NA

1999, . ... ... Qa2 27 209 0.8 23 = NA WA

8ased on revernms dafs in Table 56, .
"Begrning in 1990,MHWMMWMWNHWmHMhNMMM:Ma

Other Salex © NA Not Avaisbie,
Chart VIII-B
Revenues
Total Electric Utility Industry
by Year and Class of Service
Thousands of Dollars

1994 Revenues
Total $202.5597.119

39% Other

Residentiat
1989 Revenues 1999 Revenuves
Total $169,903,112 Total $215,647.371
Other 30, Other 35
Industiad 299

lndust‘ﬁm

Residential

0% ol 33%
Mwmmmb1mnbwm
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SECTION VIR

REVENUES
TABLE 59
Revenues
Total Electricity Utility Industry
By State and Class of Service
Year 1999 - Thousands of Doltars
Total from Street and
Highway Other

Stare/Olvision Customers Residenttal Commercial Incustrial Ughtng Revernes
Total United States. . . $215,472,827 - 393,142,387 $70,492,038 $48,055,529 $1,809,783 $4,973,088
Mane. . . . .. .. ... 1,167,145 434235 366,963 300,998 14,062 857
New Hampshire. . . . . . 1,142,138 454,489 400,130 231,160 8.848 7.513
Vermont . . .. ..... 568267 243,174 202,441 116,673 3,785 2,194
Massachusetts. . . . . . . 4,382,360 1,754,839 181,322 729,295 61.296 15,606
Rhode istand. . . . . . . . 600,058 269,654 229,168 84,012 7,400 9,816
Connecticut. . . . . . _ . 2.968.057 1.331.601 1.147.003 433,167 28517 2,768
NewEngland. . . . ... 10,828,023 4,577,992 4,167,045 1,895,303 121,918 85,763
NewYork . ..... ... 13,503,004 - 5,665,031 5,522,906 1,202,549 161,400 951.118
NewJersey. . ... .. .. 7.054.224 2,797.622 3,160,077 1.005,072 89.7954 1.659
Pennsyivania. . . ... .. 7,362,814 3,789,617 1,958,762 1,508,290 67,708 38,437
Middle Atlantic. . . . . . 27,920,042 12,252,270 10,641,745 3,715,911 319,902 991,214
Ohio. . . .. ... ..., 10,516,499 . 4,045743 3,025,175 3.213.686 63,380 168,515
Indana. . .. .. ... .. 5,116,623 2,005,285 1,219,681 1,839,587 39,929 12,371
Winots. . . ... ..... 9,225,563 3,500,292 3.095.070 2,087.756 16,917 525,528
Michigan. . . .. ..... 7,387,391 2,678,360 2,754,868 1,859,753 72,354 24,056
Wisconsin. . . . ... .. 3514798 1,425,681 1,036,965 999,126 31,496 21,328
East NothCentral. . . . 35,761,072 13,683,389 14,131,729 10.000,108 224,076 731,758
Minnesota. . . . ... .. 3,343,791 1,334,265 688.291 1,266,701 28,859 25515
owa. . .. ... .. ... 2,254,954 991,100 533,486 642,276 20372 67,720
Missourt. . ... ... .. 4,184,045 1,976,459 1,435,557 706,586 23.739 41,704
North Dakota. . . . .. _ . 500,472 214,782 145,345 121,601 4,034 14,710
SouthDakoba. . . . . . .. 503,007 245,035 153,354 88,692 4,734 11,152
Nebraska. . . .. ... .. 1.211.755 517,099 362.245 245,543 19.400 67,068
Kansas. . ......... 2,102,264 867,435 738,912 457,057 18,307 20,553
West North Central. . 14,100,288 6,148,175 4,057,230 3,528,858 119,545 248,482
Delaware. . . . . . . . . 748,909 323,774 247,563 168,424 5,836 1,312
Marytand. . . . . ... .. 4,157,853 1,959,318 1.703.324 423,368 44,007 27.036
District of Columbia. . 776,523 131,395 608.812 11,439 3.584 21,293
A 5454492 2,677,381 1,497,523 778,452 38,730 463,008
West Virginia_ . . . . . . . 1,382,944 593,022 358,303 423,243 7,016 1,355
Carofina. . . . . . . 7.411.703 3,486,165 2,221.310 1,560,387 48267 95,574
South Caroéna. . . . . . . 4,085,478 1,790.295 1,045,120 1,196,059 13,802 40,202
"Georpia. . ... ...... 7.024,803 3,158,846 2.272,403 1,463,147 63,286 67,121
Flonda. . . ... ... .. 12,819,403 7.253.310 4297425 885,802 85,521 297,345
South Atfantic. . . . . . 43,860,108 21,373,508 14,251,783 6.910.32¢ 310249 1,094,204
Kentucky. . . ... .. .. 3.296,834 1,257,441 696,454 1,195 893 24,589 124,412
Tennessee. . . . ... .. 5241811 2,248,612 1.586,422 1,318,701 87,680 2,396
Asbara. .. .. ..... " 4,456,054 1,901,352 1,187,456 1,319,741 31,557 15,808
Mississippi. . . . . . . .. 2.485.558 1,102.038 650,480 631,832 21,7173 33,435
East South Central. . . . 15,482,257 6,507,443 4,160,892 4,468,172 171,599 178,159
Akansas. . . ... .. .. 2261531 1,042,800 487,564 687,803 12,867 30,297
lovisiana. . . .. ... .. 4,550,226 1.881.756 1,158,708 1,337. 720 33,091 138,951
Okidhoma. . . . .. ... 2,511,063 1,208,052 691,855 478252 16.694 116,170
Texas. . . .. ... .. 18.243.045 8.201.199 5,179,341 3,963,889 130,647 T67.989
West South Cemrat. . . 27,565,565 12,333,907 7,517,508 6,467,744 193,299 1,053,407
Montana. . . . . ... .. 607 248 248,557 192,204 145273 7.034 14,178
Kaho. . . .. ... .... 870,008 358,072 271,119 271 595 3,758 9,464
- Wyoming. ... ... . 508,161 128,341 132,737 235,679 2,665 6.739
Colorado. . . .. ..... 2,414,525 968,893 953,802 418,659 38,242 38,929
NewMexico. . ... ... 1,184,403 400,587 443,119 251.874 11,027 71,796
Atzona. . .. ... .... 4.170.220 1,921,783 1,484,420 628,399 54,350 81269
Uah .. ... ... .. 1,063,740 391,213 385,090 254,101 8,099 25297
Nevada. . .. ... .... 1,555,643 597,709 402,583 517,600 9,272 28466
Mountsin. . . . ... .. 12,371,948 8,015,155 4,265,084 2,677,182 132,447 282,078
Washengton. . _ . . . . . 3,864,147 1,673,433 1119207 935,938 28241 107,328
Oregon. . ... ...... 2,288,908 1,038,068 736.939 480,685 16.784 14,432
Calfomia. . . . . _ ... 19,701,632 7,978,446 7.855,607 3,551,883 160,657 245,039
Paciic. . . ... ... 25,942,687 10,689,947 9,711,753 4,968,506 208,582 368,799
Alaska. . . _ .. . .. 517,414 208,179 219,482 61.735 4.668 23,150
Mawail. . .. ........ 1,923,125 384,432 367,807 363.684 7.202 -
Alaska & Mawail. . . . . 1,640,539 592,611 587.289 425419 12,070 23,150

Note: demmmﬂmdwmbmm
Ms: Edison Electric Insitute snd U.S. Depertment of Energy. Eneryy information Admrsstration. Anrnual Electric Bty Report. (E1A-881).
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REVENUES

e SECTION Vil
TABLE 60
Revenues
Investor-Owned Electric Utilities
By State and Class of Service
Year 1999 - Thousands of Doltars
Tobtal Street and
Utimate Highway Other
Total United States. $183,684,990 $68,275,566 $56,287,443 $34,747 270 $4,303,800 $3,050,611
Mame. . . ... .. ... 1,130,074 470,398 362205 283423 13684 B4
New Hampshive. . . . . . 1,028,929 426,680 365,048 221470 8252 17479
Vermomt. . . . ... ... 470,541 194,887 174,574 97,704 2.908 470
Massachusetts. . . . . . . 3,767,061 1,523,908 1,677,314 519,984 45515 40
Rhode istand. . . . . . . . 596,333 267,242 228742 83.073 7.385 9791
Connecticut. . ... ... 2,831,020 1,285,820 1,106,975 382,110 241714 21,944
NewEngland. . . . ... 9,823,958 4,169,035 3,914,858 1,597,764 101,913 40,383
NewYork. .. ... ... 10,372,996 4,498,791 4,451,299 1,079,615 86,831 258,460
NewJorsey. . . . .. ... 6.960,003 2,752,379 3,129,110 988,510 88,649 1,355
Pennsytvania. . . . . . .. 7,053,796 3576 477 1,899,562 1,474,089 67 260 36,407
Widdle Attanttic, . . . . . 24,288,794 10,827,647 9,479,971 3,542214 242,740 234222
#O. . . . ... ... 9,540,434 3,563,937 2,805,641 2,955,996 54,763 160,097
Indiana. . ... ... ... 4,983,268 1,484 8668 1,046 642 1,610,766 35173 5821
ncis. ........... 8,492,505 3,091,126 2,907 415 1,977,696 14,563 511,705
Michigan. . . .. ... .. 6,704,031 2,410,382 2,527,043 1,691,015 64,873 10,718
Wisconsin. . . . .. ... 2,968,217 1,156,340 921,823 846,104 26,065 15,885
East North Centrad. . . . 31,888,455 11,696,651 10,208,564 9,001,517 195437 704,226
Minnesota. . ... ..., . 2,219 718,975 408,537 1,071,533 20,487 12,405
............ 1,703,679 683,147 424,538 525,720 18,004 54,130
Missouri. . . . ... ... 2,965 1,272,698 1,145,819 502,771 20,664 23,344
NorthDakota. . . . . . . . 257,403 102,810 94,148 53.336 3479 3,630
SouthDekota. . . . . . .. 290,801 114,755 105,490 65,418 k¥s43 1.913
Nebraska. . . . ... ... - - - - - -
Kansas. . . . .. .. . .. 1,477,435 606,704 547,748 305.664 - 15982 1,337
West North Central. . 3,924,551 3,497,089 2,724 340 2,524,442 81,921 96,759
Detaware. . . . .. ., .. 571,874 232446 203,552 130.710 - 5,105 61
Marytand. . . . ... ... 3,858,529 1,770,980 1,627,525 399,043 43313 17,668
District of Columbia. . 776,523 131,395 608,812 . 11,439 k) 29293
Vwginia. . .. ... . ... 4,666,015 2,199,537 - 1.350,067 640,796 33918 441,699
WestViginia. . . . .. . 1,371,422 585,593 355,064 422820 6.946 1.009
North Cardlina. . . . . _ . 5,325,126 2,235,812 1,639,944 1,349,042 36,315 64,013
SouthCerofina. . . . . . . 2,630,163 1,014,036 748,497 829,376 11,356 26,888
Georgia. . .. ... ... 4,367 892 1,520,488 1.615.241 1.174.949 43208 14,006
Floda. . . ... ... .. 9,643 204 5,592,957 3,359,928 581,974 63,521 244,824
= SouthAtfartic. . . ... 33,410,758 15,283,244 11,508,630 5,540,149 247 264 831,471
Kentucky. . . .. .. . . 1,773,251 628,607 450,496 563,352 14,821 115,975
Tennessee. . . . . . . .. 79.430 32,747 18233 25,553 1,139 1.758
Abama. . . ... .. .. 2811117 1.145646 807,098 843,090 15,112 171
Mississippi. . . . .. . .. 1,206,554 470,948 404,865 302,904 11,907 15,930
East South Central. . . 5,570,352 2,277,948 1,680,692 1,734,899 42,979 133,534
Akansas. . . ... .. .. 1,449,022 626,730 360,336 436.061 11,114 14,781
louisiana. . . . ... ... 3,601,613 1,427,841 962,711 1,280,919 30,454 129,648
Oklahoma. . . . . . . . 1,802,642 780,768 523,150 375321 11,583 111,820
Teoas. . . ... ..... 14,166,874 5,982 296 ‘4,178,421 3,358,353 110,404 539,400
Wesi South Central. . . 21,250,154 . 8,817,838 8,022,618 5450654 163,595 795,649
Montana. . . . ... ... 370,412 145,041 156,625 58,451 6,463 3.632
I@o._ ........... . 147274 292357 239,556 211,064 3397 100
Wyoming. . . . ... .. 338,540 71,547 76,422 185,963 2159 2,449
Colorado. . . ....... 1,463,023 564,614 649,925 213218 29,192 6,074
Na-w Mexico. . . ... .. 836,401 287,128 331,864 172,324 8,831 254
Afrora. . . ... ... .. 2,495,003 1,100,875 915,509 4X,718 14,03 2,868
Vah. . .......... 826,539 293,338 282,076 229,484 6.429 15512
Nevada. . . . . .. ..., 1,447,188 567,763 377,103 471077 9,053 2,192
Mountain. . .. ..... 8,524,680 3,330,663 3,029,080 1,976,099 79,557 109,281
Washingion. . . . . . . . 1,695,513 792,616 641,579 246,866 13,853 599
........... 1,718,007 763242 592.622 347.513 14,630 -
Cailomia. . . ..... .. 14,998,724 6,415,241 6,096,284 2,337,140 112,474 37.48%
Pacific. . . .. ..... 18,412,244 7.971,199 7,330,483 2,931,519 440,957 38,084
Alaska. . . . ... ... . 51922 20,323 20,398 4,269 235 6.697
Mawali. . . .. .. ..... 1,123,125 384,432 367,807 363.684 7.202 -
Alaska 8 Hawail. . ., . 1,173,047 404,755 388,205 367,953 7437 6,697
Note: Toral may not equal surn of p e 10 ik de .3
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SECTION Vi REVENUES
TABLE 63
Average Revenues Per Kilowatthour Sold

Total Electric Utility Industry

Cents Per Kilowatthour
Totad Street and Rairoads

Uitmats ) . Highway Other and
Year Customers Residentiol Commercial Industrial Uighting Revenues® Radways
1979. . . .. .82 4.4 4.50 2.9 821 3.06 440
1960. . . . . 4.49 512 s 44 7.02 3.75 4.88
1988. . . . . 516 586 6.00 403 7.96 4.18 5.67
1962. . ... 5.79 644 6.61 466 8.89 472 6.80
1963, . . .. 6.00 5.83 6.80 4.68 9.50 5.00 6.90
1984. . . .. 627 7.7 7.14 488 9.69 5.08 675
198S. . . .. 6.47 7.39 nn 5.04 10.08 509 6.68
1988. . . .. 6.47 7.43 12 4.9 9.96 5.19 6.685
1987. . ... 6.39 7.45 7.10 482 10.49 5.19 618
1968. . . _ . 6.36 7.49 7.04 47 1029 5.12 5.83
1809. . . . . 6.47 ' 7.65 120 479 10.60 5.07 6.21
19%0. . . .. 6.57 783 .33 481 10.74 4.96 6.42
1991, . ... 6.76 B.05 71.55 4.91 10.81 512 644
1992 .. .. 6.85 822 71.67 493 11.01 5.09 7.0
1993, . . . . 6.94 8.29 1.1 4.87 11.20 6.07 7.12
1994, . ... 8.91 8.38 1.3 473 10.97 5.89 7.19
1995. . . .. 6.90 8.40 .70 4.66 10.97 5.90 6.87
1996. . ... 6.86 8.36 7.64 4.61 10.18 6.13 6.82
1997. . . .. 6.85 8.43 7.58 4.54 11.07 5.86 7.07
1998 .. .. 6.74 8.26 7.41 448 11.52 5.72 NA
1999. . _ .. 8.66 8.16 7.26 4.43 11.39 547 NA
Based on s3les dats in Table 38 snd revere data in Table 56,
NA Not svalable.

* Boginning »% immmmmmmwnmwrmmmnumwh Other Revenues.

TABLE 64
Average Revenues Per Kilowatthour Sold
Investor-Owned Electric Utilities

Cents Per Kilowatthour
Total Steet and Railroads

Uttimate Highway Other and
Year Customers Residential Commercial Industrial Lightng Revenves® Rasways
1979, . . .. 3.99 463 4.68 .06 6.60 3.3 3.60
1880. . . . . 4.72 5.36 547 368 7.58 305 5147
1981, . ... 545 6.19 628 429 8.55 4.36 620
1982. . . .. 6.10 6.81 6.86 4.9 9.54 4.80 6.77
1983, .. .. 6.27 7.15 7.04 4.90 10.13 5.2 6.55
1964, . . .. 6.52 7.53 7.33 5.07 10.78 526 6.97
1988, . ... 6.72 1.79 7.47 5.20 122 525 7.00
1906, . . .. 8.70 178 7.40 5.12 11.38 54 6.94
1967. .... 8.58 1.5 T.24 4.88 11.53 537 658
1063, . ... 659 71.78 7.16 4.7 11.36 528 626
1889, .. .. 6.62 7.95 7.3 48 11.61 5.16 6.40
1980. . . .. 6.77 8.17 747 492 11.84 5.00 6.58
1991, . ... 7.0% 8.46 772 5.05 12223 520 698
982 . ... 7.08 8.63 7.504 5.07 12.42 5.04 7.07
9993, . ... 7.19 8.73 7.89 4.99 13.13 6.48 6.9
1994, . . .. 7.14 8.83 7.90 4.81 .71 6.05 7.24
908, . ... 7.16 8.87 788 4.78 12.48 6.05 695
1996. . . . _ 743 8.85 7.83 4.73 11.99 5.88 885
1997. . ... 7.1 8.94 7.82 4.68 12.5% 504 7.
19886r . . . . 6.94 8.67 7.57 4.60 12.47 5.88 NA
1999. . . .. 6.83 8.50 7.37 4.53 12.57 5.67 NA
82300 on sales dats in Table 39 and revenue dots i Table 57,
VA Not avatable

* Baginring with 1908, M&WMMWWRM“MWWﬂMhOMRm&
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REVENUES SECTION Vi
TABLE 63 h
Average Annual Revenue Per Customer
Total Blecic Uity Industry Investor-Owned Electric Utilities

: Total Totad

: Uimate Utenate
Year Customers Residenkal Commercial ndustriad Year Customers Residential Commercial tndus triad
1979. $897.17 $391.30  $2,394.04 NA 1979. . . S9zB4t 3387.34 52,555.09 NA
1900. 1.040.22 461.51 2,048.00 NA 1960. . . 108328 457.29 o255 NA
1981. 1,188.44 57.39 320852 $67266.27 | 198%. . . 123987 514.38 3,490.79 NA
982 . . 128529 $63.09 345238 6666867 | 1582 . . 133879 S62.54 386711 5743238
1983, . 1,348.80 601.77 3,860.14 7327514 | 1983 . . 1.397.10 59944 401141 75.219.20
1984, . 145262 64275 3.938.57 8111833 | 1984. . .. 151199 640.47 4,348.35 82.153.29
1965. . . 1408157 65811 4,080.42 8062932 | 1985 . . 155515 661.10 457268 68,354.19
1998, . . 149381 675.17 412694 8117666 | 1008 . . 155365 671.60 4,54855 83,389.35
1987. . . 1,500.59 687.95 4,146.61 28813 | 1987, . 1551.79 683.65 4,547.63 88,447 85
1988, . . 153848 711.78 425593 84,088.95 | 1988 . 1,584.24 706.82 4,638.54 88,890.78
1989. . . 157646 724.50 4,362.81 85,562 | 1989. . 1,625.50 72074 4,777.05 90.211.75
1980. . . 161422 744.03 449439 8834748 | 1990. . . 1.668.85 740.04 4,914 88 89,897.13
1991. . . 1,670.2¢ 782.06 4,84595 8732160 | 1991. . . 17385 734.80 5.140.47 91,449.11
1992 . . 1.657.48 77210 468121 8607100 | 1992 . . 173664 7258 5,176.04 92,350.18
1963, 1,726.69 81T 4,976.87 85633.79 | 1993, . . 180256 820.39 5,481.03 93,652.91
1994. . . 173297 &27.00 507555 8051550 | 1988. . . 181591 a28.17 5,636.78 90,161.86
1998, . 1.758.29 843.87 514420 81,4964 | 1995 . . 153690 549.94 5,689.08 82.227.98
1996. . . 1769.18 858.84 5,140.03 6095223 | 199. . . 184511 860.85 5,680 22 90,534.37
1997. . . 178128 848.62 520871 285155 | 1997, . . 184318 853.62 5,706.03 91,706.11
199861, . 1,760.41 856.81 5,188.62 86,516.30 | 1998. . . 183391 858.45 5,608.49 90,888.92
1999p. .  1,720.44 848 16 504818 85441.02 | 1999. . . 1774.10 841.71 $394.62  83,7VT.78
Bazed on revenue dats in Tables 56 and 57, and customer dats in Tables 47 and 48.
NA Not Avadubin.
¢ Revived.
p Profimirery.
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SECTONWIH}
TABLE 68
Revenue and Use Per Total Ultimate Customer
By State - 1999
Total Blectric Utity Industry Investor-Owned Electric USStes
Avg. Annuad Avg. Revenve Avg. Anmcad Avg Arnual Avg Reverwe Avg. Anrusl
Revenue par per kWh kvh Use per Reverwe per per kWh kWh Usa per
State/Division Customes Saold Custormes Customer Sod Customer
Total Unikted States. . . $1,720.44 668 ¢ 25837 $1,771.10 [N 25,947
Maine. . . .. .. ..., 1,613.16 97 16,508 1,625.95 9.89 16,434
New Hampshire, . . . .. 1.830.48 11.75 15,582 1,895.72 11.49 18,500
Vermork. . . ... .... 1.763.73 1028 17158 1,904.29 10.28 18,559
Massachuselts. . . . . . 1,550.13 9.16 16.915 1.531.65 9.19 16.664
Rhodeistand. . . . . .. 128274 9.02 14225 1,285.09 9.02 14,260
Conmecticut. . . . . . .. 1,97438 9.96 19,825 1.970.79 10.11 19,490
NewEngland. . . ... 1.857413 .71 17,238 1,680.88 .77 17,208
NewYork. . . ... ... 1,800.60 10.40 17,313 1,654.51 11.03 15.001
NewJersey. . . ... .. 1,956.53 9.9 19,576 1.965.95 10.00 19,633
Pennsytvania. . . . ... 1,44242 1.67 18,812 1,062.12 7.62 19,195
Middie Attantic. . . . . 1,722.49 9.42 18,288 1,666.43 952 17,3504
Ohlo. . .......... 2,023.48 6.40 31,607 2,915.59 6.40 33,083
indana. . .. ... ... 1.816.45 52 34,341 1.980.61 518 38210
Wnois. . . ... ..... 1,794.89 6.98 25,727 1.826.54 6.95 26271
Michigan. . . . .. ... 1,62925 7.14 2822 1,678.48 77 23,417
Wisconsin. . . . .. ... 1,368.95 5.5 24714 1,297 29 554 25211
East Nosth Central. . . 1,765.14 $.30 27,658 1,533.80 6.39 20,698
Minnesoa. . .. ... .. 146928 583 252 1,647.20 568 29.007
lowa. . .......... 1,591.71 5.93 26,847 1.655.90 5.89 28,134
Missouwt. . . ....... 1,528.73 6.07 25202 1,683.30 6.19 7338
Noth Dakota. ... ... 1,466.81 549 26,707 1,219.15 5.70 21,38
SouthDakota. . . ... . 1,324.79 6.35 20.865 1.429.45 6.57 21,758
........ 1,368.11 53 257153 - - -
.......... 1.580.61 622 25428 1,637.00 6.02 27,180
Woest North Contral. . . 4,505.47 5.92 25,419 1,637.28 597 7 437
Delaware. . . . .. ... 2,015.95 7.12 28,323 2.163.98 6.94 31,191
Marytand. . . ... ... 1.911.75 7.04 27,167 1,942.11 7.00 27,726
District of Caumbia. . 3,530.89 745 47370 3,530.85 7.45 47,370
1 T 1,781.02 5.86 30317 1.834.55 575 31,888
WestViginla. . . . .. . 1,465.12 5.09 28,757 1.471.82 5.08 28,974
North Carofina. . . . . . 1.850.10 6.44 28.710 1,978.80 6.02 2.884
South Camofina. . . . . . 2,030.47 5.57 36,432 2,255.60 547 41261
Georgia. . .. ... ... 1,882 24 624 30,185 2,203.61 585 37,679
Forida. . . . ... ... 1.610.20 6.85 2352 1.625.47 6.54 775
South Attantic. . 1,791.42 837 28,118 1,872.69 62 30,103
Kentucky. . . ... ... 1.656.58 4.17 39.721 1,593.10 4.03 39,556
Tonessee. . . . . .. . 1,907.57 5.6 33,910 1.794.83 4.40 40,775
Aabama. . . .. .... 2,002.72 5.54 36,138 2.156.52 5.60 38,478
opi. ... ... 1,846.68 5.65 32675 2,071.57 5.47 37.877
East South Central. . . 1,863.04 5.22 35,698 1,928.54 4.97 38,791
Akansas. . . ...... © 1,688.62 5.68 29,709 1.813.94 5.85 30,993
lovisiara. . . ... ... 2220.48 5.8 38338 2,449.74 3.67 4323
Oklahoma. . . ... ... 1,451.99 537 27,025 1,575.87 508 31,022
Texas. . ... ...... 2,019. 6.04 33,416 2265.38 595 38,095
West South Contral. . . 1,949.02 5.91 32,993 2177.18 5.80 37 508
Montana. . .. ..... 1.263.44 5.01 25,242 1,156.87 6.12 18,914
Maho. . . .. .. _.... 1,409.93 3.98 35,404 1,446.99 3.68 7.3
Wyoming. . . .. .... 1,866.89 4.30 43,457 1.584 27 399 49,750
Colorado. . . .. ... . 1.179.13 5.95 19,813 1.147.47 5.89 19,494
New Mexico. . . ..... 1,432.46 6.58 21,767 144438 6.6% 21,867
Azona. . .. .. ..., 1,965.50 723 a.an 2,070.35 7.94 25,091
Uah. . .. .. ...... 127576 4.06 268240 1.310.43 463 28284
Nevada. . .. ...... 1,706.45 5.93 30,148 1.758.61 6.21 28,338
Mountain . .. ... . 1,533.14 5.89 26,039 1,544.2) 592 28,076
Washington. . . . .... 1,427 .34 4.10 779 1,388.21 5.60 24,798
Oregon. . . . . ... .. 1,398.62 4.87 28,742 1,411.15 511 1,591
Calfomia. . . ...... 1.534.31 9.4 16433 1,493.80 977 15,290
Pacifle. . . ....... 1,504.85 738 20,481 1,475.40 8.47 17,429
Aaska . .. ...... 1.917.55 978 19,615 211460 11.79 17,941
Hawaw. .. ........ 2,664.08 11.97 22252 2,664.08 1197 2252
Alaska A Hawall. . . . 237274 11.48 21,223 2,633.84 11.96 2015
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/- REVENUES SECTION VIl
TABLE 67 -
Revenue and Use Per Residential Customer
By State - 1999
Total Blecric Utity industy Investor-Owned Electric Utitles
Avg. Arvnal Avg. Revenuve Avpg. Anmual Avg. Arrnsal Avg Revenve Avg. Anmxal
Revenue per per kWh kWh Use per Revenue per per kWh kWh Use per

State/Division Customer Sold Customes Customer Sold Customer
Total United States. . . $848.18 L8 ¢ 10,388 $841.79 850 ¢ 9,897
Maine. . .... ... _.. 77355 13.07 5918 781.18 1322 5.911
New Hammpshire. . . . _ . 929.71 1384 6.716 920.67 13.51 8.614
Vermont. . . . . ... . 867.51 1217 7130 910.53 1250 7285
Massachusetts. . . . . . 703.15 10.00 6,969 701.18 10.25 6,843
Rhodelsland. . . . . .. 64328 10.13 6.352 643.45 10.13 6.350
....... 97798 11.46 8533 985.31 11.58 8 525
NewEngland. .. ... 801.10 11.18 7,168 803.85 11.29 7,133
NewVYork. ... ... .. 856.13 13.32 6,444 816.78 13.76 5.935
New Jersey. . . . . . .. B888.74 11.40 7,799 890.77 11.44 7.788
ia. ... ... 830.61 9.19 9,040 830.63 9.16 9.072
Middle Atlantic. . . 858.09 11.31 7,569 839.12 11.30 7,425
Ohio. . .. ... . ..... 873.80 8.68 10,071 888.50 8.91 9.971
ndana. . .. | . 800.39 .96 11,497 797.52 7.05 11,314
Mnois. . . ... ... .. 15724 8.83 8,572 736.99 8.86 8,321
Michigan. . . .. . ... 659.51 3.73 7.556 67J.09 5.60 71.646
Wisconsin, . .. .. ... 624.50 .3 8,542 614.07 7.4 8.290
East North Central. . . 754.38 8.2¢ 9,129 753.78 8.42 8,947
Minnesota. . . . . ., .. 661.29 7.41 8,921 604.96 7.86 7,656
lowa. .. ... ... ... 806.69 838 9,659 77353 875 8,845
Missouri. . . _ ... ... 821.73 7.12 11,544 - 835.09 7.34 11.374
North Dakota. . . . | . . 749.69 6.50 11,542 584.25 6.20 92712
SouthDakota. . . . . . . 769.15 7.42 10,365 68228 7.90 8,639
Nebraska. . . . . . . . 719.95 6.52 11,040 - - -
Kansas. . .. ...... 775.69 7.64 10,147 770.87 7.4 10,509
West North Central. . . 759.48 136 10,320 740.38 71.67 9,659
Detaware. . . . . . . . 978.03 9.17 10,669 983.69 9.30 10.574
Maryland. . . ., .. .. 1.003.49 8.39 11,955 993.75 a.41 11,810
District of Columbia. . 677.92 8.00 8,475 677.92 8.00 8,475
Virginia. . . . . . ... . 985.94 7.48 13,176 977.28 7.41 13,187
WestViginta. _ . . . .. 729.13 627 11,622 728.89 625 11,653
North Carolina. . . . . . 1,003.39 7.99 12,563 975.73 762 12,809
South Carobra. . . _ . . 1,037.99 155 13,739 1.002 57 7.49 13.788
Georgia. . . ... .. .. 958.41 156 12,672 879.81 125 12,142
Florda. . . ... . ... 1.036.04 1.3 13,405 1,045.04 7.76 13,468
South Atlantic. . . . . 994.00 1.72 12,869 978.43 7.63 12,816
Kenducky. . . . .. . .. 724.79 5.58 12,996 661.08 513 12,698
Tennessee. . . . . . .. 950.80 6.24 14,989 B36.58 495 16,912
Alabama. . . ... | 1.000.35 7.03 14,230 1,030.25 7.30 14,118
....... 956.36 6.75 14,164 959.78 6.73 14,269
- _East South Central. . . 909.97 6.42 14,171 878.59 6.9 13,749
Askansas. . . .. .. L. 899.30 7.43 12,111 924.17 7.78 11,885
lousiana. . .. . .. 1,050.53 7.12 14,753 1.044.81 7.4 14.630
Oklahoma. . . .., ... 807.85 6.60 12.238 789.95 6.33 12473
Texas. . ... ...... 3.047.10 7.55 13,865 1,100.64 1.7 14,278
West South Central. 1,004.50 1.37 13,630 1,041.24 7.47 13,932
Montana. . . . . . ... 631.93 6.78 9,316 555.19 7.06 7.062
Kaho. . _ .. .. ... .. 683.23 526 13.177 679.63 523 12992
Wyoming. . . .. .. .. 586.55 84 9,255 51201 6.18 8291
Colorado. . . .. .. .. 565.65 7.38 7,668 536.28 7.49 7,159
New Mexico. . . ., ... 562.56 8.62 6,523 565.80 8.6 8767
Arigona. ... L L. 1.013.09 853 11,670 1.030.29 9.19 11.210
Uh .. ... ...... 529.47 6.27 440 520.79 6.18 8428
Nevoda. . .. ... ... 706.19 7.43 11,000 788.15 721 10,923
Mouvntain. . . .. ... . 721.63 7.44 9,700 701.00 7.49 9,358
Washington. . _ . . . .. 700.07 510 13,729 73693 590 12,490
Oregon. . .. ... ... 738.78 875 12,817 T27.48 6.02 12,086
California. . . . ... .. 704.41 10.71 6,577 724.33 10.98 8,596
Pacific. . .. ...... 706.74 8.53 8,288 723.86 9.43 7,698
Alaska. . . .. .. ... 916.09 1.16 8,210 1.026.88 12.00 . 8,555
Hawai. . . .. . . ... 1.057.06 14.30 7.354 1.057.06 14.30. 7.394
Alaska & Hawafl. . . 1,002.85 13.04 7,708 1,055.50 14.18 7,454
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REVENUES

SECTION Vil
TABLE 69
Revenue and Use Per Commercial Customer
. By State - 1999
Total Electric Uty Industry Investor-Owned Electic Utites
Avg. Anmuad Avg. Revernwe Avg. Annual Avg Annual Avg. Revenus Avg Annual
Revenue per per kWh kWh Use per Revenue per per xWh XWh Use per
State/Division Customes Sold Customer Customer Soid Cus tomer
Total United States. . _ $5,044.18 728 ¢ 69,508 $5,394.62 737 ¢ 73,214
Maine. . . ... ..... 4.812.01 10.51 45717 4.987.33 1055 47,274
New Hampshire. . . . _ . 4.806.66 11.39 42,191 5.012.43 11.18 44,934
Vermont . . _ . . .. .. 5,040.36 10.67 47217 5,387.75 10.74 50,155
Massachusetts. . . . . . 5.947.99 8.90 66815 6.145.54 882 69,657
Rhodeisiand. . . . . . . 5,048.49 849 59,495 5,074.36 8.48 59,809
Connectiont. . . .. ..., 8,768.26 9.69 90,462 9.088.24 9.74 0279
NewEngland. . . ... 8,109.28 9.49 64,352 6,338.46 9.48 67,027
NewYork ........ 6,452 43 11.19 57674 6.100.59 11.38 53.590
NewJersey. . . .. ... 7.285.41 974 74,779 1.329.10 975 75,183
Pernsytvania. . . . . .. 3,838.77 7.90 48,601 3,878.30 7.68 49,202
Middle Atlantie. . . . . 591223 9.98 59,224 5,758.05 9.93 57,054
Ohio. . ... ....... 5,850.62 7.67 : 76,317 6,156.16 7.7 79,829
Indiana. . . . ... ... 4.290.714 6.05 70,924 4,529.58 6.09 74,343
Mnois. . . .. ... ... 643126 1.39 87,045 6,586.65 745 88,456
Michigan. . . .. .... 6,111.72 R 7.86 77,785 6,365.44 7.95 80,109
Wesconsin. . . ... ... J.621.22 5.88 64,958 3.991.22 5.93 67,326
East North Centrat. . . 5.552.84 7.22 76,926 5,812.98 729 79,695
Minnesota. . . ... ... 3.067.20 6.31 48,612 2.654.05 6.51 40,744
lowa. . . . ... .. ... 3,183.55 6.45 49,2458 3,181.75 6.89 48,127
Missowt. . . . ... ... 4.658.21 5.97 78,014 5,357.80 6.05 88,494
North Dakota. . . . . . . 3.048.41 6.19 49,285 2.818.63 6.08 46,346
South Dakota. . . .. .. 3,059.86 6.70 45,692 3.144.82 6.97 45,088
Nebraska. . . ... ... 3,074 .82 5.44 56,541 - - -
Mansas. . _ . ...... 4,082.61 625 65,320 5.040.10 5.97 84,464
West North Central. . . 3,699.26 6.12 60,490 4,029.44 622 64,825
Delaware. . . . . . . .. 6,517.73 7.39 88,150 7,444.94 7.16 103,990
Maryland. . . .. .. .. 7.985.35 6.82 117,149 8.284.30 6.80 121,741
District of Coumbia. . . . 23,353.87 7.47 312,487 23,353.87 7.47 312,87
Virginka. . . . . . . . .. 5003.72 555 90,109 5254.98 5.46 96,314
WestVirginia. . . . | | | 3,084.72 5.53 55,732 : 3,005.10 5.52 56,032
North Carolina. . . . . . 4,437.28 6.33 70,053 4,353.26 5.98 72.774
South Carohina. . . . ., 3,918.26 6.30 62,181 4.294.43 6.14 69,969
Georgia. . . . .. .. .. 5,783.39 8.67 86,770 6.694.58 6.46 103,630
Flonda. . . . .. .. . 4,979.99 622 80,023 5.121.58 6.16 83,207
__South Attantic. . . . . 3,247.39 6.34 82,742 5,560.21 6.29 89,514
Kentocky. . . . ... . 3,067.99 5.27 58,243 3.167.64 4.91 64.499
Tenressee. . .. . ... 428248 6.29 88,101 3,845.00 501 76,690
Alabama. . . . ... .. 3.904.63 6.54 59,661 4,342.72 8.55 66,258
Mississippi. . . . . . | . 3.836.87 6.19 61,965 4,799.48 5.78 83,017
Cast South Central. . . 3,847.16 8.14 62,638 4,028.82 5.82 : 69,168
Akansas. . . .. ., . 3.492.48 5.82 59,985 3,795.61 5.64 67,354
Lousiana . . ... . . 5,432.98 6.59 82,436 5,738.83 6.57 87.393
Oktahorra. . . . .. ... 3,399.59 5.58 60,919 4,032.14 5.30 76,087
Teas. .. ... ... . 4,976.86 6.52 76,284 5,789.33 6.49 89,157
West South Central. . . 4,707.02 8.30 73,72 5,407.11 6,32 85,510
Montara. . . . . .. .. 2,783.15 6.35 43,804 3.026.45 6.49 48,609
Waho. . . . ... ..., 2,985.96 420 71,034 2,997.18 412 72,757
Wyoming. . . .. . ... 291723 8528 55,257 2,797.60 513 54,520
Coorado. . . . .. ... 4.042.18 561 72,071 4,709.02 5.42 86,901
New Mexico. . . . .. . 4,334.40 753 57,588 4,.980.92 749 68,468
Arigona. . .. ..., ., 7.408.80 7.51 98,705 7.490.79 3.19 91,478
Uah . ... ...... 4,763.61 529 90,082 3.024.42 5.08 98,837
Nevada. . . . ... ... 3.725.06 6.68 55,968 ) 3.726.20 878 54 967
Mountain. . ...... 4,572.20 .27 72,808 4,70939 628 75,303
Washington. . . . . ... 4,099.91 4.86 84.287 4.833.82 5.96 81,111
Oregon. . . . ... ... 3.627.36 4.94 73,402 J792.v7 5.06 75.004
Caifornia. . . . . . ... 5.281.69 10.05 52,546 5310.63 10.14 52,364
Pacific. . .. ...... 4,9548.21 ) 3.7 59,117 5,101.45 . 8.87 57,481
Aaska. .. ....... -C 600728 920 85286 5.458.38 15.39 35,475
Hawaw. . . . . ... ... 6,941.59 12.74 54,494 6,941.59 12.74 54,494
Alaska & Hawail. . . . 6,560.28 11.14 58,898 $,843.87 12.85 53,241
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SECTION VIR

REVENUES
TABLE 69
Revenue and Use Per industrial Customer
By State - 1999
Total Electic Utiity Industry Invesior-Owned Electic Uthies
Avg. Annual Avg. Reverwe - Avg. Anmsad Avg. Avnual Avg. Revenue Avg. Annual
Revenve per per kWh kWh Use per Revenve per per kWh kWh Use per
State/Division Cusfomer Sald Customes Customer Soid Qustomer
Total United States. $85,441.02 448 ¢ 1,930,072 - $89277.78 453 ¢ 1,970,148
Mane. . ... ... ... 112.480.57 6.42 1.751.339 112.648.25 6.47 1.740,085
New Hampshire, . . . . . 70,006.06 L1 760,296 68.270.65 S22 740,073
Vermont . . . . .. ... 265.165.91 7.3% 3,607.838 1,357,000.00 7.07 19,206,444
Massachusefts. . . . . . 52.576.96 7.75 678,337 66,793.06 7.59 880,102
Rhodelsbnd. . . . . .. 33.631.71 T7.39 455298 3,537.78 7.38 454 421
Comnectiaat. . . . . . .. 73.219.57 T.42 $86.397 63,353.33 758 508,196
NewEngland. . . ... 668,031.60 7.9 876,793 73,197.91 7.49 977,418
NewYork. .. ... ... 140,879.69 an 2,952 448 151,270.14 5.62 2,691,436
New Jersey. . . . . . .. 76.958.04 7.69 1.000,846 76.303.36 7.70 990,658
...... 63,105.73 s 1 63,535.58 520 1,222,605
Middie Attantic. . 81,673.768 55 1,475,980 81,519.58 588 1,398,351
Ohio. . .......... 107.158.59 4.2 2A477.257 106,556.94 428 2,487,678
Indtana. . ... .. ... 100,474.47 3.89 2,579.616 109,337.90 k¥ <} 2,857,148
Mnois. . .. .. ... .. 387,338.78 5.02 7.720272 611,721.62 5.01 12,211,161
Michigan. . . .. .... 137.606.59 5.05 2,723.527 147,725.60 5.02 2,943,931
Wsconsin. . . ... ... 188,198.25 3.09 4,781,939 235,683.57 3.89 6,059,554
East North Central. . 137,797.58 4.4 3,104,798 149.508.21 441 3,391,595
Minnesota, . . . .. .. 114,457 .49 4.56 2,508,753 129,490.39 4.56 2,639,288
lowa. . .. ........ 161,741.63 3.89 4,154 885 206,976.38 3.54 5,388,448
Missoun. . ... ... .. 73,679.46 438 1,681,106 69.848.71 4.59 1,522,279
North Dakota. . . . . .. 65,412,085 4.04 1,620,508 70271.41 4.39 1,600,603
South Dakota. . . . . . . 47.076.43 455 1.034.488 120,475.14 4.68 2,571,954
Nebraska. . . . .. ... 29,205.91 3.57 817,412 - - -
Kansas. . .. ... ... 33,165.74 4.47 741204 48,083.06 4.42 1,088,152
West North Central. 69,777.47 428 1,630,211 99,334.4% 4.38 2,248,337
Deoware. . . . . . . .. 305,669.69 4N 6,459 804 424,383.12 4.57 9,295,084
Maryland. . . . . . . . . 55,465.48 426 4.301.731 - 54,335.92 420 1.299,
District of Cohanbia. . . . 11,439.000.00 4.59 249.201,000 11.439.000.00 4.59 249,201,000
Viginla. . . . ... ... 147,322 48 J.04 3,835,944 133,741.84 3.75 4,099,331
WestVwginia. . . . _ . . 37.786.63 3.60 993 333 37.775.40 3.80 993,347
North Carobna. . . . . . 122,182.05 4.57 2,675,192 -124,106.90 4.48 2,769,890
South Carclina. . . _ . . 244,093.67 in 8,554 472 214,697.39 3.62 5,619,976
Georga. . .. ...... 133,170.75 4.15 3.208.812 126,966.61 4.18 3,027,210
Flonda. . . ... . ... 37.930.97 47 795,579 29,603.44 465 636,505
South Atlantic. . 90,117.84 4.18 2,155,114 83,110.55 4.18 1,997,585
C Kentucky. . . ... ... 173,746.62 2.99 5,819,297 124,387.72 2.87 4,335,683
- *Tennessee. . . . . _ . 750,114.33 4.18 17,914.23) 126,500.00 3.49 3,623,515
ANabama. . . . . .. .. 206.920.82 3.82 5.414 287 169.227.22 3.64 4,404,424
Mississippi. . . . 140.282.42 4.02 3,493,500 80,388.54 3.96 2,031,038
. East South Central 228,784.64 367 6,239,599 $28,652.18 3.47 3,708,281
Afansas. . . ... ... 26,692 .91 4.12 647,226 18,681.39 4.42 422,379
lovislona. _ . . .. ... 86,757.90 425 2,041,892 88,485.70 4.2% 2,103,212
Okahoma. . . . ... .. 31,188.99 3.60 865,466 - 27,672.42 .51 788,
Texas. . . . ... _ ... 60,580.90 3.97 1,524,372 72.833.5% J.87 1,879,915
West South Central. . . 53,033.88 4.01 1,321,601 55,909.30 398 1,412,251
Montana. . . . ... .. 34,149.74 2.4 1,200,753 16,643.22 3.99 416,814
daho, . . .. ... ... 34,662.68 274 1,263,257 35.685.38 270 1,319,341
Wyoming. . . . .. ... 61,839.29 3.4 1.856.658 63.577.09 323 1,969,657
Colorado. . . .. . _ ., . 148,500.90 4.38 3,416,192 559,627.30 425 13,170,785
New Mexico. . . ... .. 40,855.47 425 860,617 56,872.61 423 1,246,071
ANons. . .. ... ... 122.351.64 5.04 2425276 92.654.99 5.58 1,650,867
bah. . .......... 29,103.31 338 . 866,010 27,358.61 y 837,344
Nevada. . .. ... ... 381,150.96 4n 7.997.591 402,974.34 515 7,828,758
Mountain. . ... ... 68,993.98 4.01 1,721,440 65,8019.59 4.1 1,602,125
Washington. . . .. . . 48.279.07 2.70 1,786,020 22,292.40 4.13 539,386
Oregon. . . . ... ... 40,564.14 3.55 1,144,174 32.284.75 3.84 840,082
Callomia. . . ... ... 87,368.60 7.18 - 1,219,924 315,275.87 6.95 4,534,832
Pecific. . . ...... . 69,112.62 5.08 1,360,092 100,219.45 6.03 1,662,593
Alaska. . .. .. .... 130,597.97 7.32 1,783,791 42,267.33 7.46 566,881
Hawadi. . . . ... _ ... 550,202.72 9.70 5,669,728 550,202.72 9.70 5,669,728
Alasks & Hawali. . . 375,149.03 9.27 4,048,874 482,877.98% 9.67 4,993,366
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AFINANCIAL SECTION IX
SECTION IX
FINANCIAL
TABLE 70
Construction Expenditures
Investor-Owned Electric Utilities
By Type of Plant
Milions of Doltars
1979 1980 1981  19B2 1983 1984 1985 1586 1987 1988 1589
Production
Steam. .. ......... $7.512 $7498 $7221 $7.828 35860 35569 34725 34333 S4478 $3046  $4.044
Nudear. . . . ....... 9855 11,045 12785 16461 18208 17478 15553 13428 9239 5272 4768
Omer. . ... ........ %54 % N6 1050 -] 1095 124 14 ] 80 1091
Totah . .. ....... 1281 19238 20912 25339 24935 2939 21372 18483 14395 995 990
Transmission. . . .. . . .. 2030 2353 2270 2208 2371 225 1363 1760 2066 142 2512
Ciswiduton . . ... .. .. 4334 4483 4606 4827 5021 5899 6500 7248 7457 5224  B6aS
General/Miscelaneous®. s [T 16 1233 1489 1355 1266 1808 1585 1IZS 1997
Subtotal. . . . _ . ... 25489 27,011 29,924 31602 33,818 33,443 31091 29299 25503 21,851 23,097
NudearFuel. . .. .. . .. 138 1324 1566 1748 1749 1842 22 124 15%2 1780 1663
smrovm»..-mmmmmmmmmmm
AFUDCincdedIn TOTAL 83503 $4.365 $5358 36612 $7.816 $7.923 $6.941 3565 $4579 $2711  $2.241
1990 199 1992 1993 1994 1995 1996 1997 1996 1909p
Production
Steam. .. ... ...... $3951 34.108 $4082 355053 35,146 $3580 $2.707 $2050 $2.327
Nudear. . . . .. ... . 3,837 3,209 3,090 2,409 1,845 1,913 1,598 1.650 1.595
Other. .. .. .. ... .. 1045 1008 1983 1937 1879 180 1585 1812 2341
Totsd ... ....... 8833 8,325 835 9399 2670 7313 5290 5513 608 Dat
Transmission. . . . . . . .. 2441 2,294 2.610 2.647 2,572 2,476 2,113 2,645 2546 not
Distibuton. . . . .. . ... 9100 3780 8653 9017 9195 8316 8368 8709 10262 Avaiable
GeneralMisceRaneous”®. . 2183 2416 2799 2519 2445 2091 22385 2052 2331 attme
Sutotal. . . ... ... 2537 N85 2419 23582 23,080 20,19 18,757 18918 21222 of Printng
Nuctear Fuel. . . . . . . .. 1650 1544 1827 1625 1648 16% 1504 1317 14277
GRANDTOTAL. . ... 32000 13360 324246 15207 524720 321040 $20261 $20235 322649
AFUDC incdudedin TOTAL _ $1,708  $1.132  $1.347  $544 3645 3492 3465  $462  $423

Note: rwmuwmdmmmmm

This table has been restructred based on datas subrmied o

AFRUDC in the total.

Wmmomn.hw,m”ummbmdd

*Includes intangidle plarnt.

rounding.
the Institute. M,Wmawmmmmmwwmmmd

Minduﬁvglhamisﬁmdmdesbh“dmw
for smaintenance of existing plant) as wef as for new construction.

p Predirninery. Dﬂandlvabbhdﬁmdprh&q. Pkmchectml-eomdmpa‘,un or CT the Statistics Department on 202-508-5572, for updiates.
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; SECTIONIX

FINANCIAL
TABLE 7%
Combined Balance Sheets - December 31st
Investor-Owned Electric Utilities
; Intercomparyy Transactions Eminated
: Milfions of Dofars
1994 1995 1996 1997 1996¢ 1999
ASSETS
Uity Plant
BociC. . . . . e e e $546,540 3561377 3585716 $550,027
Other. . . . . . . . . . i 3226 37.305 4149 54.969
TAMUIHY PIan. . . - v o v ovve e oo emea 580,766 598,682 627,208 644,998
Acoumulated Provision for Deprecaton
andAmortizabon. . . _ . .. ... ... .. ... 201669 215603 237.022 252381
NetUtity Plant. . . . . .. ... oo ve e 379,097 352,879 390,184 192,615
Consbucion Work in Progress. . . . . . . ... ... 19323 1533% 12085 11540
NudearFuel. . . . . . .. .. ............. 19.407 18,632 15438 14,568
Acasmutaied Provision for Amortization
of Nucdeas Fuel Assemblles. _ . . . . _ _ ... ... 131749 13405 891y 8342
NetNuclesr Fuel. . . . . ... ........... 5,658 s 6,521 8,325
NtTORI Uty Plant. . . . . ........... 404078 402.442 40BT91 412480
Other Property and Investment®. _ . _ . . . . . .. . 27,961 31,384 52644 74226
Total Cumentand Acoued Assets. _ . .. . . .. ... 44,004 41,229 4980 61,135
Total Defesred Dedils. . . . . .. .. ......... 83.850 B57.678 B7.638 90536
TotalAssets. . . . . .. ... ... . . . $559.093 336373 3398902 $638377 See next Page
CAPITALIZATION AND LIABIUITIES
Capitalization:
CommonCapitl Stock. . . . . . ... .. ...... $64.687 367,189 389427 380,944
Other Paid4n Capital .
Excluding Retained Eamings™. . . . ... . ..... 46,026 43,650 35865 40,333
Retined Eamings. . . . . .. ... .......... 56,252 58 317 513719  £6.161
Total Common Capital Stock Equity. . . . . . . . 167,065 169,156 182,671 157,439
Preferred Stock. . _ .. ... 23123 21,420 18,590  19.272
Long-Term Dedt
Bonds. . .. . ... 122,135 120,198 120787 116,954
Other Lmv- TemDebt . . ... ... . ....... 52432 24.816 60 467 81244
Totallong-TermDedt . . .. ........... 174567 175.014 181255 191398
Total Capialization. . . .. ... ... ...... 364,755 365590 382,516 404,108
Total Other Non-Current Liabilies. . . . . . . ... . 9479 10,955 6427 6.127
Totat Currert and Acoued LiabiliBes. . . . . . . ... 55,385 57,869 64,668 78,496
Contribution in Aid of Construction. . . . . . . .. .. 179 192 274 198
Deferredincome Taxes. . . . . . .. ... .. .... 90,728 94,716 99,007 94,847
Defesred Investment Tax Credits. . . . .. ... ... 13,335 12,029 10,570 11,893
Other Deforred Credits. . . . .. .. ......... 26.033 28381 35140 42708
Total Capitalization and Liabilitles. . . . . ... $559,893 $569,733 $598,902 $638377

Note: qunwyndewdmdmhbmm Data for prior years do not refiedt restatements. Date based on reports o3

submitied by electic usiles, some of which report an 8 consolidated basis.

Daty comyrising Net Total Uty Plant” has been reformatied o reflect changes made to Scheduls V] of the Unflorm Statistical Report.

Previous years’ dats have been revised fr
Begiming 1990 “Other Property snd nvestrs ‘M*

Amnds (1993 - $5 795 milior, 19946 - $8 531 mion;

1098 - £8,125 mifion; 1996 - §11,078 millors 1997 - $15 268 milion; 1998 :1..35‘17‘!:1).

“inchudes Premiuan an Cammon and Preferred Stock.
rw p Prefiminay. Complete
Wmmm
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SECTION IX FINANCIAL

TABLE 71B
Combined Balance Sheets - December 31st
Investor-Owned Electric Utilities
Intescomparnry TransacBons Ebminated
Milons of Dollars
1998y 199%
ASSETS
Gross Property and Equipment®. . . . . ... ... ... $650,063 $656,334
Less Accumuigted Degreciation. . . . . .. ... .. .. (260 264) {265 367)
NetPropertyinSesvice. . . . ... ... .... .. 389,799 390,967
Construcon WorkinProgress. . . .. .......... 11,742 13,54
ObherPropesty. . ... ...........c.0.... 3,368 4,014
NetNudearFuel. . . . .. ... ............. 4,616 4338
Nat Property andEquipment. . . . .. ... ... . 409,523 413,152
Tollnvestments. . . . . . .. ... .. ...... .. 83,596 106,564
TotalCurert Assets. . . . . .. .. .. ...._...... B2.625 96,266
Total Oeforred Debits. . . . . . . .. .. ... .. . . 105 316 126074
TotalAssets. . . ................... $686,061 $742,056
CAPITALIZATION AND LIABLLITIES
CommonStock. . . .. ............0.0..... $134,359 $118,809
RewainedEamings. . . ... ............... 91,538 65,428
TtalCommonEquity, . . . ............. 185,097 184,237
Total Preferred/Preforence Dollors. . . . . .. .. ... . 24,175 25,765
ToallongTermDebt . . .. ... ........... 209 396 29.666
TotalCapitatization. . . . .. ... ......... 419,463 439,628
Current LiabiRtles .
Total Curent Liabililes. . . . . . . . .. .. _ .. .. 109,265 138,560
Total Othes Liabiities and Deferred Credits. . . . . . . 157. 28 162,808
Total Capitafization and Liabililes. . . . . .. . . $688,061 $742,056
Note: Total mey not equal sum of components e fo independent rounding.
* inctudes nonelectric LWy plant.

7 Revised. p Profirsnary. wmurmwrmuwuhdm Please check our webd s st www.eal o, or cafl the
Ststistics Dapariment an 202-508-5572, for upxdates.
Sowce: EE) Finaxce Departrent.
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SECTION IX

mmmrmmmgvouw "
* Defarred Expenses” inchude Rate Deferrals - Net (1992 - $123; 1993 - $288; 1994 -

rounding.
shown a3 “Property

= “Extraordinary Nems” inchude Cumwiative Effocts of » change in stcounting grinciple.
{ ) Denctes creaR or negative valve.

ER Staﬁsﬁal_Yearbook- Copyright {c) 2000 EE|

JFINANCIAL
TABLE T2A
Combined Income Statements - December 31st
Investor-Owned Electric Utilities
Intercompany Transactions Elninated
Mllions of Doltars
1993 - 1994 1995
Electric Department Onty
OperstingRevenues. . .. ............... $162.319 $167.817 $172.5M
Operating Expenses.
Operaion. . . ... _ ... ... ... ...0..... 77,906 80,693 81,148
Mamtenance. . . . . .. . . ... nrana.. 12288 11,961 1M.777
DepreciatonandDepletion. . . . . . . . ... .. ... 16,707 17,978 18,803
Amortizaton Charged 0 Operaion. . . . . .. .. ... 954 1.171 1.028
Propesty Losses Charged o Operation. . . .. ... .. 9 244 158
e e e e e e e e e e e st 539 853
TaxesOther Thanincome Taxes. . . . . ... ... .. 12,9680 13,316 13,548
Federalincome Taxes. . . . _ . . .. ... ...._.. 7,144 8,351 9,824
Steincome Taxes. . . . .. .. ... ......... 1,153 1,337 1,508
Deferred Income Taxes:
Federal. . . . . . . .. ... e 2,744 1,795 1512
State. . ... ... e e 242 8 51
Investment TaxCredR Adfustment. . . . . .. ..... (452) 433) (310)
Total Operating Expenses. . . . . ... .. ...... 12213 136,973 139700
Operstingincome. . . . . ........c0.00... $30,044 $30,744 $32,981
. All Departments
OperatingRevenues. . . . .. ............. 182 636 $188.225 $192210
Operating Expenses:
Operabon. . . . . ... ... .............. 92,712 95,492 94,868
Maindenance. . . . . .. . ... ... 12,876 12,587 123713
DeprediaionandDepleton. . . . . ... .. ...... 18,019 19,359 20,145
Amortization Charged ioOperation. . . . . . ... ... 995 1,233 1,074
Property Losses Charged o Operation. . . . . . . . . . 330 259 178
Defered Expenses®. . . . . ... .. .......... 384 .559 917
TaxesOther ThanIncome Taxes. . . . . . . . ... _. 14,113 14,491 14,713
Federalincome Taxes. . . . . .. .. ......... 7.260 8,669 10,141
Satelncome Taxes. . . . . ... ............ 1,195 1,390 1.590
Deferved Income Taxes:
Federah. . . . . . .. . ... ..., ... ... ... 3,120 1,980 1.830
State. . .. ... ... 269 69 24
Investment Tax CredR Adjustment. . . . ... .. ... 4 (521) 52N
Total Operating Expenses. . . .. ........... 150.797 155.561 157321
Operatingincome. . . . . ................ $31.839 $32,658 $34,88)
Other Income (Non-Operating) Net. . . . . _ . . . . (317) 1,124 1,243
Alowance for Other Funds Used During Construction. . . 296 391 310
Income Before interest Charges (Gross income). . . . 32118 M 36.428
interest Charges:
Interestonlong-TermDebt. . . . . . . . . . . . 13,783 13,302 13.006
intereston ShortTermDebt. . . . . . . . . . . . . 308 400 453
Amortization of Debt Discount Exp and Premi . 4862 473 124
Other InterestExpense. . . . . . . . . . . . .. 842 820 1,021
Alowance for Borrowed Funds Used During Construction {556) {464) {453)
Net interestCharges. . . . ... e et et 14039 1451 14.804
Income Before Extraordinarytems. . . .. ... ... 17280 19,644 21.801
Exvaordnary Mems™. . _ . ... L. ... 137 2 1836)
Netincome. . . .. ...........cocuu... 17417 19,663 20,995
Preferred DividendCharges. . . . .. .. ..... ... 1114 1.624 1515
Avdilable forCommonStock. . . . . . .. . .. 45,703 18,039 19.481
CommonDividend. . . . .. ... ._........_. 14744 15116 15,388
Netincome AfterDividends. .. ............ 3958 $2,922 $4,093
Note: Total may not equal sum of due 10 inde Soe page 82 for footnote

ww"rodsmc'{mvmn “Non-Property Retated™).
5394, 1995 - $408).
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FINANCIAL

SECTION IX
] TABLE 72B
Combined Income Statements - December 31st
Investor-Owned Electric Utilities
Intercompany Transactions Elminated
Milions of Doltars
1996 1997r 1998p 1999p
Opersting Revenuss
Bloatic. . . . .. e e e e e e e $178.345 $183,164 $190,474
GaS . . . .. e e e e e e e 18,596 22,008 19,590
Other . . . . . . ... e 10.765 29001 30.08
TotaiOperatingRevenues . . . .. ... ......... 3207.708 2420 1242372
Operating Expenses
Operaton 8 Maintenance. . . . . . ... ........... 117,214 142,650 157,990
Deprodation 8 Amarizaon . . . . . . ... .. ... .... .40 26,096 21.220
TaxeS . . . e e e e e e 7,481 26,265 24 308
O, . . e e 4500 5420 5186
TotaiOperatingExpenses . . . .. ... ......... 3172.618 2200431 14704
OperstingIncome . . . . . .. ...ttt $35,090 33,772 $33,668 See next Page
Other Income & Deductions for Revised 1558
AFUDC(EqQuity) . . . . . .. .. it ittt e ennen. 84 240 185 and
OMBf . . . e e 1.002 2.048 1546 Preliminary 1993
Total income Before interestCharpes . . . . ... .... 28478 $36.060 $35.699 Data
interest Charges
Interestontlong-TermDebt.. . . . .. ... .. ... .... 13,379 14,077 14,548
OtherinterestExpense . . . ... .............. 2.528 3.745 3.356
AFUDC . . . . . . . L e e e 308) 280 1262)
Notintorest Charges. . . . . . . ..o me v sec,. 13,599 1.3 11.642
Income Before Extraordinasy fems.. . . .. .......... 20,877 18,521 18,057
Extraordinary Bemms” . . . . . . .. ... et e 1o .034) 01317}
NETINCOME . . . .. .. ... ... .. ..c.0iov... $21.187 $15.487 $16.680
RETAINED EARNINGS
Balance, January 1. . . . ... L. . L. 59,884 64,655 62,304
Netlncome. . . . ... ... ... .. ieeneneon.. 21,187 15,487 16,680
Pidand PfcDividends Declared. . . . . ... . ... ... 1,122 726 456
Common Stock DividendsDectared, . . . . .. ... ... 14,835 14,305 14283
Adjustments _ . . . ... ... ... ... {95} {1.240) -
Balanes, Decermber 31. . . ... .. ......... ... $65.019 $63.871 365,251
Note: Total may nol oqual surm of camponents dus i independ o

Duobmwesuma&bmnwdwwdnmh Tabie 72

p Prediminary. Complete data for 1998 and 1909p not svedable st time of printing. Piesse check our webd sie ol www.eoiomp or call the

Stadistics Departrent on 202-508-5572, for updales.
()&meescndormgdnvd-

Rems” inchude Curnulsdve Effects of a change in sccounting principle.
Source: Und¥orrn Stattstical Report; FERC Forme 1; Annuel Reports.
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/ SECTIONIX FINANCIAL
TABLE 72C
Combined Income Statements - December 31st

" Investor-Owned Electric Utilities
Intercompany Transactions EBminated

Milions of Doflars
. 1996y 1999p
Total Revenues ' $295.229 3128902
Operating Expenses
EnergyExpenses. . . . . . . ... ... ... ... ... 90,891 106,596
Operaton& Maintenance. . . . . . . . .. ... ........ 73983 84,820
Deprecoion 8 Amortization - . . . . _ _ . .. .. ... . .... 28,848 30,337
OtherOperatingExpenses. . . . . . . .. .. .......... . 4 46,800
Taxes(notincome)-Totad . . . . .. ... ........... 13611 13,198
Income Taxes: Federaland Other. . . . . .. .. ... ..... 11258 11004
Total OperatingExpenses . . . . . . ... .. ....0.... $261,013 $293,558
Operatingincome . . . . ... ... ... ... ueen. $£34,216 $35,347
TolOtherincome. . . . . ... .. ... .......0.u.. 11713 3700
income before Interest Chaspges. . . . . . .. . e 335,935 349,047
NetintorestExpense. . . . .. ... ............... {11.267) {18.549)
Nat income before Preferted Distributions. . . . . . .o $18,6563 $22,493
Totai Prefemed Distbutions. . . . . .. ... .......... (1.574) anan
NETINCONEONCOMMON. . . ........... e $17.094 $20.729
Extraordinarytems-Total. . . . .. .. .. ... ... ..... 11.795) (1.506)
Income after Extraordinarytemms. . . . . ... ....... $15299 $19.212
BasicEamingsperShare. . . . .. .. ... ........... $1.76 $2.19
Basic Eaming per Share after Extraordinary tems ¢/, . . . . . . _ $1.58 -$203
Diluted Eamings per Share. . . . . . . .o .. i ... $1.76 $2.19
Diuted Earning per Share after Extroordinary tems ¢/, . . . . . . . $1.57 £2.03
Diuted Average Shares (Milions). . . . . . . ... ........ 9,736 9,475
_ AnmuakzedCommonDividend. . . . . . . ... .. ... .. ... 14067 . 14,188
CommonDividends per Share. . . . . .. ... .......... ' $1.45 $1.50
_Nole: Revernas are aduxted %o intrp-industry sales ko resule of electiclly. Total may not equal sum of compo e to indep rounding.

Due o reduced reporiing, EE is unable 1o provide the kevel of detad formerly shown in Table 72
phtﬁr-,y quvmmvmmmumum Please check our wed she st www.eel.org, or cafl the
Statistics Departrnent on 202-508-5572, for updistes.
~ 7 Revised.
{ ) Denctes cred or negative vahse.
* “Extrsoranay fems” incude Cumxiadve Effects of 3 change in accounting principle.
Sowrca: EE/ Finarce Deparvment.
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FINANCIAL

SECTION IX
4 TABLE 73
Detail of Electric Operation & Maintenance Expenses
Investor-Owned Electric Utilities+
Miions of Doltars
1994 1995 1996 1997 1998 1999p
Produclion. . .. .. .. L e e s e 364,660 363,761 $69.001 $75.671 $88.253
Traromissionand Distibuon. . . . . . .. .. .. 7.838 7.905 8.27% 8.636 : 9,558 Data
Customer Accounts. . . . . . ... .. ...__.. 3472 3,559 3,841 3,761 4,000 Not Avaltable
Customer Servics and Informabion. . . . . . . . . . 2013 1.99¢ 1922 ‘1924 1971 atbme
SMES. - . e zs 304 2 4 S04  of Printing
Administative and General. . . . . ... ... ... 14428 1332 137154 13407 13251
Total Operation & Maintenancs Expenses. . . . 22031 22934 M6 Hke MMLRS
CostofFuel. . ... ................ $29.842 $28,548 $30,451 $30,713 $30,548
Node: Total may rot oqual sum of camponents cue 1o independient wxfing.

+ Operating comparies ordy, ss of 1908
“Irchuded in Total Operation & sk Exp

p Prefiminary. D&brmndwi“dmdm Flease check auwr wed she ol wew.sai.arg or call the

Statistics Department on 202-508-5572, for updates.
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TABLE 74
Detail of Taxes - Electric Department Only
Investor-Owned Electric Utilities+

Mithons of Doflars
1994 1995 1996
% of Oper. % of Oper. % of Opes.
Amount  Revenve Amount  Revenue Amount  Revenue
Federal Taxes
Weome ... $8.351 50 % $9.823 57 % $9.724 568 %
Defesred Taxesonincome®. _ . . _ . . . . . . _ . 1,715 1.0 1512 0.9 1,496 0.8
Other Deforred Income Taxes™. . . . . . . . . .. {495) NM (510) NM (540) NM
Misceboneous Taxes. . . . . . ... ... ... . 1309 08 1241 0.7 1221 07
Total Federat Taxes Charged o Income. . . . . . 10,880 35 12,068 10 11,901 6.7
Shmandlocal Taxes. . . . .. ... _ ... .. . 13407 an 11864 4.0 13855 18
Total Taxes Chargedtoincome. . . . . . . .. $24.200 143 % 259312 150 % $25.151 144 %
1997 1908 1999p
% of Oper. % of Oper. % of Opers.
Amout  Revenve Amourt  Revenue Amount  Revenue
Foderal Taxes
Woome. . L.l $10,166 58 % $11,030 58 % Data %
Deforred Taxes onncome®. . . . . . . . . .. .. ) 30 - 9,991 52 Not Availlable
Other Doferved Income Taxes™. . . _ . . . . _ .. (431) NM 9.772) NM 2t trme
Miscellaneous Taxes, . . . . . . .. ... .. 1110 0.6 1113 0.6 of Printing
Total Foderal Taxes Charged 1o Income. . . . . . 10,876 58 12,362 6.5
Seandlocal Taxes. . . _ . . . . __ ... ... 13911 18 13.180 89
Total Txxes Chargedtoincome. . . .. .. .. 24848 138 % 828,342 134 % %
Note: Tcﬁmnumdmdm due lo independent rounding.
cumparies onfy as of 1998,

Wmﬂmmmw”mtmbhwm

() Denctes negative value. NM Not

Moaninghl.
P PreSminary, Dats Ay 1999p not svadable st lime of prinding. Please check our wed ste ot www.eei. o, or call the

ww«r‘mmbM&

74 EE! Swutistical Yearbook - Copyright {¢) 2000 EE}

DOE002-0345

335



SECTION X FINANCIAL

TABLE 75
Capitalization and Cipitalization Ratios
Investor-Owned Electric Utilities
Milkons of Dokars
1994 1995 1996 1997 1998 1999p
CAPITALIZATION OUTSTANDING
Morigege Bondis. . . . . . .. .. $122.135 $120.158 $120.797 $116.154 $99 287
Otherlong-TermDebt. . . . . . _ . 52 432 M6 60,467 B1244 %44
Votal Long-TermDebt. . . . . . . 174,587 175,014 191,288 197,398 193,030 Data
Profered Stock. . .. . ... ... 2123 21,420 18.580 192712 18,480 Nt Avaidable
Common Capltl Stock. . . . . . . 64 687 67,189 8947 80,544 77470 at tme
Othar Paid-in Capitad of Printing
Excluding Retained Eamings™. . . 48,025 43,651 35,965 40,333 9721
Retdined Eamings. . . . . .. ... 232 8213 571373 68.181 60262
Total Caplafization. . . .. ... NEATSS $365.487 xlr Ry ] $404.108 narm
CAPITALIZATION RATIOS
Morigage Bonds. . . . . . . . . _ . B5 % 29 % 316 % 287 % 249 % %<
Otherlong-TermDebt. . . . . . . . 144 150 158 201 240
Tiﬂ Long-TermDebt. . . ... . a9 479 L e X ] 488 489
ProferedSock. . . .. ... ... 63 59 49 498 46
Comsmon Capital Stock Eqully. . . . 458 4623 415 464 465
Total Capltattiation. . . . . ... 1000 % 1009 % 1009 % 1008 % 1008 % 3
Note: Tatl ey ot squel saem of comp s o hdep g
“Inchutos Pramiven on Commmon snd Prederred Stock.
anlmh-y Daty for 1959 ot svaliebly st tine of printing. Pham”nomumodn o call he
Statistics Dupartrowt on 202-508-5572, for cpdetes.
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FINANCIAL SEXTION IX
d TABLE 76
Statement of Cash Flows
Investor-Owned Electric Utilities
Miflons of Dollars
1994 1995 1996 1997 1958 1998p
Operating Activities:
NetINCOM®. . . . . . it ot eee st en s s evancensa $18,972 20,578 21452 $15,678 $17.551
Noncash {tems Induded in Net Incorme: ’
Depreciation, Depletion and Amortizaon. . . . . .. ... ... 22,4438 23254 24,840 28,075 294%
Deforredincome Taxes (Net). . . . . . . . . .. ... ..... 1,435 1,937 1,437 (163) (1.181)
Allowancs &y Funds Used During Construction (Equity). (365) (218) (206) {190) (131)
OBer. . . . . ... 3 2,088 1.347 1975 421
Changes in Working Capitat: Data
Materials and Supplies, Fuel Inveniories, Gas in Storage. _ . . . (254) 450 8 212 (389) Not
AccountsRecolvable (Nef). . . . . . . .. ... ........ brsd (1.563) (687 (2.563) (674) Avalable
OtherCurrentAssets. . . ... ... ... ....... ... 864 109 {220) 3 (527) atéme
Accrued Taoes. . . . . . ... L. (491) 1" {130) 128 362 of Printing
Accounts Payable and Other Current Liabilities. . . . . . . .. . 1202 2257 1.183 6.189 (581}
Net Cash Provided By (Used For) Operating Activities. . . $44,009 $48.444 $49,652 $49,342 $44,332
Investing Activities;
Construcion Expendiures (exd. AFUDC-Equity). . . . . . . . . (26,965)  (24.089) (22.267) (25.636) (27.369)
Puchaseof Otherinvestments. . . . . .. ... ........ (1,649) 2.239) (6,917) (13,689) (7.928)
Saleof Otherinvestments. . . . _ . _ .. _ ... _ ... 838 941 1,454 1,166 9,732
Other. . . .. ... (L8831} 3.618) {5.351) (6.351) (8.277)
Wet Cash Provided By (Used For) nvesting Activities. . . . . ($29,758) ($29,005) (333,081) ($44,511) (3$31,842)
A Financing Activities:
Issuance of Common Stock (Net Proceeds). . . . . . . . . . . . 2135 1.357 1,796 3,846 3.557
Issuance of Preferrod/Preference de( (Net Proceeds). . . . . 1,176 1,45 1,388 7.027 1,678
Redempon of Preferted/Preference Stock (Net Payments). . . . (2.019) (3.011) (3.044) (4.156) 2217
Reduw of Long-Term Debt (Net Proceeds). . . . . . . . _ . (16.149) (16,180) (19,180) (24.477) {27,405)
CommonStockDividends. . . . . . . ... ....._.._... (15212  (15,500) {14,968) (14,972) (14.253)
Preferred/Preference Slock Dividends. . . . . . . . .. .. . .. (1.260) (1.353) (681) (640) 551
Issuance of Long-Term Debt (NetProceeds). . . . . . .. . .. 15,552 15,639 18,153 30,037 33,462
Increase (Decrease) in Short-TermDedt (Net). . . . . . . . . . 1.092 1.725 2,479 4,698 11,498
OtherFinandng. . . . .. . . ... ... ..._......... 41 {1613) 1.319) 305 {12.161)
Net Cash Provided By (Used For) Financing Activitles. . . . (314,944 ($17,592) (315,375 $1.668 ($6,099)

Net increase (Decrease) in Cash and Cash Equivalents. . . .

07 4 BL1M I6e9 g

Note: Total may nol equal sum of comp 43 due fo independent ing.
{ ) Danctes negative valve.

# Predminary. ' Data for 1999p nof svaiable st Gme of printing. Please check our wed sie al www.eeiog, or calf De

sumw«:nmmum
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FINANCIAL

SECTON IX -
TABLE 17
Public Utility Long-Term Financing
Investor-Owned Electric Utilities
By Year, Type of Issue, Purpose and Type of Utiity
1994-1999 - Thousands of Dollars
1994 1995 1996 1997 1938 1999
ELECTRIC UTRUTIES
Total Long-TermDebt. . . . . . $7,540,104- $5,867,904 $5,752,065 38,373,110 $16,485,552  $13.427.536
NewCapitad. . . . .. ..... 5,750,002 3,376,637 3,004,165 5.488,110 9,215,430 10,176,334
Rehnding. . . .. ....... 2,090,102 2.491.267 2,747,900 885,000 7.270,122 3.251202
Total Preferred Stock. . . $1,119,500 $610,000 $483,500 $3,080,250 $2,.238,605 $1,662,000
NewCapital, . . ... ..... 1,069,500 610,000 383,500 2.930.250 1,079,000 612.000
Refunding. . . .. ....... 50,000 - 100,000 150,000 1,159,605 1,050,000
Total Common Stock. . . . .. $1,149,870 $722.403 $954,477 $1,031,376 $2,310,017 $ -
NewCapital. . .. ....... 1,149,870 722,403 584,614 1,031,376 1,693,631 -
Refunding. . . .. ....... - - 369,863 - 616,386 -
TOTALCAPITAL. . ....... $10,109,474 $7,200,307 $7,190,042 $10,434,738 $21,034,174 $15,089,536
NewCapital. . . ... ..... 7,969,372 4,709,040 3,972.279 9,449,736 11,988,061 10,788,334
Refunding. . . .. ....... 2,140,102 2.491.267 3.217.763 1,035,000 9.046,113 4,301,202
GAS UTIUTIES®
Total Long-TermDebt. . . . . . $1,390,500 $970,000 $899,000 $1,922,000 $4,075,500 $1,554,600
NewCapitd . . ... .. ... 1,240,800 795,000 499,000 997,000 1,935,500 1,434,600
Refunding. . . .. ....... 150,000 175,000 400,000 925,000 2,140,000 120,000
Total Preferred Stock. . . . . $105,000 $238,750 $117,300 $547,500 $100,000 s -
NewCapital . . ........ 30,000 238,750 117,300 547.500 100,000 -
Refunding. . . .. .. ..... 75,000 - - - - -
Total Common Stock. . . . . . $270,438 $335,951 $403,699 $452,887 $2.239,825 $22,206
NewCapital. . . ... ..... 270,438 302,801 403,699 365,667 2.236.525 22 206
Refunding. . . .. .. ..... - 33,150 ~ 117,000 3,300 -
TOTALCAPITAL . .. ..... $1,768,238 $1,544,70¢ $1,419,999 $2,952,187 $6,415,325 $1,576 808
NewCapitah . . . .. .. ... 1.541.238 1,336,551 1,019,999 1,910,167 4272,025 1,456,806
Refunding. . . ... ... ... 225.000 208,150 400,000 1,042,000 2,143,300 120,000
ALL OTHER UTRUMIES+
Total Long-Term Debt. . . . . . $4,536,600 $6,071,095 $9,493,808 $41,289,505 $22,522,760 $13,091,12¢
NewCapital. . . . .. .. ... 2,086,600 1,676,015 5,545,200 3,354 108 15,982,760 10,591,126
Refunding. . . .. ....... 2,450,000 4,395,000 3,948,606 2.935.397 6.540,000 2.500,000
Yotal Preferred Stock. . . . . $102,300 $918,250 $1,145,000 $2,396,900 $1,082,500 $580,000
NewCapital . .. .. ... .. 102,300 918,250 1,145,000 2.096.900 1.082,500 580,000
Refunding. . . . . . . ... _. - - - 300,000 - -
Total Common Stock. . . . . . $381,550 $2,302,909 $3,296,540 $3,776,639 $2,116,3%0 $3,210,409
NewCapital . .. . ... ... 361,550 2,302,909 2,667,478 3,776,639 804,350 2,347,809
ReAmding. . . .. ....... - - - - 1,312,000 862,600
TOTALCAPITAL . . ... ... $5,000,450 $9,292,174 $13,935,346 $97.463,044 $25,721,610 $16,881,535
NewCaphal . .. ._..... 2.550.450 4,897,174 9,357,678 14,227 647 17,869,610 13,518,935
Refunding. . . .. ....... 2,450,000 4,395,000 4,577,668 3,235,397 7.852,000 3,362,600
TOTAL UTILITY FINANCING
Total Long-TermDebt. . . . . . $13,767.504 $12,908,919 $16,144,871 $19,584,¢615 $43,083 812 $28,073,262
NewCapitat . ......... 9.077 402 5.847,652 9,048,365 14839218 27,133,690 22.202,060 °
Refmowng. . . ......... 4,690,102 7,061,267 7,096,506 4,745 397 15,950,122 5.871.202
Tota) Preferred Stock. . . . . $1,326,800 $1,767,000 $1,745,800 $6,024,650 $3,421,105 $2,242,000
NewCaptad, . . . .. .. ... 1,201,800 1,767.000 1,645,800 5,574,650 - 2,261,500 14.192,000
Refunding. . . . ........ 125.000 - 100,000 450,000 1,159,605 1,050,000
Tota) Common Stock. . . . . . $1,781,858 $3,361,263 $4,654,716 $5,290,683 $6,666,193 $3.232,615
NewCapitad. . .. .... ... 1,781,858 3328113 3,655,791 5,173,683 4,734,507 2,370,015
Refunding. . . . ........ . - 33,150 998,925 117.000 1,931,686 ~ 862,600
TOTALCAPITAL. . . ...... $16,878,162 $18,037,182 $22 545,387 $30,899,948 $53,971,110 $33,547,877
NewCapital. . . . .. .. ... 12,061,060 10,942,765 14,349956 - 25587.551 34.129.697 25,764,075
Refunding. . . .. ....... 4,815,102 7,094,417 8,195.431 5,312,397 19,041,413 7,783,802

Wubmdmbbadwmmdm. Nckudes gas pipe ine companies. +Other Uites”® are water, tram, inlephone
does not inchude raidroads.  Note: mmmmmsdmmm (in mdions of doRars) 1999, $556; 1998, $551: 1997, 599, 1996, $1,790;
1995 $1.236: and 1994, $1.778. Source: PUFT, inc. Pubsic Uty Financing Tracher.”
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4 . TABLE 78
Weighted Average of Yields on Newly Issued Domestic Bonds
and Preferred Stocks
1979-1989
Uity Bonds , Preferted Stocks
Bectric AR Industriol Al

Year and Gas Tolephone Waler Works Utilftes Bonds Utites
979 . .. .. 10.85 % 10.20 % - % 10.64 % 949 % 978 %
1980. . . ... 1348 1250 - 13.09 11.66 12228
1981, . . ... 16.31 1545 - 16.30 15.16 15.11
1982 .. ... 14.9 123 - 14.56 13.65 14.42
1963 . . ... 12.70 11.72 - 1253 11.50 12.08
1984. .. ... 1425 2.7 - 13133 12.58 13.16
1085 .. .. 11.53 11.5¢ 11.98 11.78 11.64 10.08
1966 .. ... 961 8.9 - 9.45 9.38 8.26
1967. .. ... 974 9.6 - ars 929 783
1968 .. ... 10.03 10.05 10.13 10.19 9.94 7.38
1969, .. . . . 9.92 (X - 927 951 924
1990. . .... 9.69 974 - 983 991 9.34
1991 .. ... 9.08 8.95 8.89 9.03 9.15 822
1992 ..... 8.12 7.67 8.08 8.04 a.62 7.96
1963. .. ... NA NA NA NA 7.54 NA
1994. . . ... 7.47 9.18 - 820 8.86 6.61
1995 . . ... 1.82 7.33 1.87 7718 7.80 NA
1996. . . ... 5.05 1.0 NA 6.97 7.58 7.46
1997. .. ... VA NA NA NA NA N/A
1998 . . ... NA NA NA NA NA NA
1999. ... .. NA NA WA NA N/A WA
N/A Not Avadable.
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SECTION IX

TABLE 79

Moody’s Average Yields on Utility Bonds and Stocks
By Moody’s Bond Ratings and Stock Quality Groups

1989-1999
BONDS PREFERRED STOCKS COMMON STOCKS
Rating Quality Qualty Oualty
Over- 22 a baa
o High Good Medium EP EP EP
End of Month  Quatity Aaa A A Ba3 Ouality Quafly Quality | Yield Ra$o™ Yield Ratio™ Yield Ratio™
1989
Decamber. .. 933 893 929 948 9@ 8.68 925 938 503 869 657 879 768 819
Septernber.. 948 915 0.42 858 om? 8.91 9.43 9 647 9S00 708 805 809 811
June. ...... 936 901 9.26 953 964 8.93 9.37 9.73 841 915 725 779 84 97
March. ..... 1021 9.96 10.06 1027 10.54 9.54 10.11 10.38 7.06 1021 798 850 9.13 1087
1990
December... 958 9.18 943 973 999 9.08 9.30 9.54 660 875 684 662 789 662
Septermber.. 10.04 975 9.88 1019 10.33 9.30 8.70 984 703 809 691 .7 912 729
June. ...... 9.68 9138 9.62 977 996 917 9.46 9.7 679 955 716 848 794 659
March...... 879 951 9.70 9.84 10.10 9.18 9.47 9.63 653 947 718 900 848 T22
1991
Decormber... 8.60 820 855 87T B892 3.3 8.34 8.57 556 726 573 697 663 613
Septernber.. 895 858 an 907 925 8.39 3.5 8.2 598 807 613 752 1716 807
June. ...... 9542 9.13 928 954 972 877 8.89 9.19 708 89 679 837 792 &3
March. ..... 9.37 9.03 9.23 953 968 8.57 9.07 920 6.91 816 659 787 157 637
1992
December... 830 7.93 828 838 862 7.88 8.16 8.53 541 859 607 720 65 768
September.. 835 B8.06 831 843 860 1.78 812 842 554 675 646 726 662 629
June....... 860 824 8.60 372 88 8.18 826 8.65 566 674 626 709 730 640
March, ..... 882 B41 8.78 3.94 915 8.18 8.3 8.65 602 7.24 714 750 733 629
1993
Decamber. .. 7.41 7.13 T27 742 782 7.37 7.62 835
Seplember.. 7.09 685 7.00 740 739 7.47 7.87 8.3 Not availadle
June. ...... 757 721 744 758 795 7.62 8.08 8.38
March. ... . 788 765 7.76 794 B8.18 7.70 8.06 8.41
1954
Oecernber. .. 883 359 8.72 8.79 920 8.17 8.65 922
Seplember.. 880 857 8.69 879 917 7.73 825 885 Not available
June. ... 8.51 827 8.42 851 885 7.60 790 8.62
March. .. ... 805 7.84 7.98 807 831 724 7.65 8.35
1995
December. . 710 682 892 7.14 7.5 7.00 7.08 8.00
September.. 7.58 7.37 744 758 7.94 7.05 7.35 8.15 Not available
June....... 767 7.45 7.54 764 B804 7.08 7.45 823
March. .. ... 839 8.17 828 736 B8.76 7.42 7.91 8.55
1986
ODecembder... 756 7.30 7.43 757 795 6.92 8.96 8.15
September.. 788 7.63 7.7 769 828 7.7 I3 8.12 Not aveBable
June. ... .. 7.91 7.67 772 791 835 721 7.26 8.08
Mach ..... 1779 7.52 7.61 780 B24 7.18 7.23 B8.07
1997
December... 716 699 7.07 796  7.41 NA NA NA
September.. 760 7.45 754 7158 7.4 NA NA NA Not available
June. ... .. 777 155 7.68 7712 B.42 6.67 8.95 820
March. ... .. 792 71.70 784 7.87 828 6.99 7.01 8.12
1996
December... 684 643 6.78 691 724 6 6.50 7.37
Septernber.. 683 6.66 6.78 693 7.13 5.49 5.75 6.52 Not avaitable
June. ... ... 699 6.80 691 703 7.2 5.83 6.21 6.61
Moarch. ..... 713 696 7.04 746 7.37 6.10 8.40 6.45
1999 E
September. . Not available Not avaitable Not avaiable
June. . ... ..
March. ... ..
Note: Yickts shown under preferred stocks and coavnon stocks represent sversges of ten companes in coch quality group.
“Average yield for sedectod uiiily bonds in each of the four fop Qually ratings shown,
‘RMnManvawwmempaM
Source: Moody's Investors Service,
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FINANCIAL
. TABLE 80
Moody’s 24 Utility Common Stocks
End-of-Month Averages
Septern- Novern- Decem-
Yemr Average January February March Apri May June My  August ber  October ber ber
. MARKET PRICE - WEIGHTED AVERAGE - § PER SHARE
1987. .. 106206 123.06 11835 11343 107.10 103.30 10583 10244 10566 102.59 98.29 96.30 9424
1988. . . 97.67 102.86 100.38 9522 965 9542 9883 9859 9627 9881 101.32 99.67 10054
1989. . . 11045 10323  99.5% 9664 10249 10729 11125 11742 11370 11373 11628 11935 1252
1990. . . 11261 11690 116.81 11426 107.68 11155 11250 11338 10490 10447 11455 11656 1117.77
1981. . . 12697 116.65 12100 12329 12225 12048 119.19 12425 12780 1377 13443 13781 144M
1982 . . 13732 13587 13168 13178 13572 13689 13507 14152 13859 13894 13775 13818 144.06
1963. . . 15122 14448 15256 15236 15037 14920 151.26 15507 15879 15580 15340 14420 14870
1994, _ . 121.6 14260 13320 17700 12750 11880 11280 11880 11970 114.40 11360 11400 11550
1985. . . 13053 124.10 123.50 11990 12290 131.00 29.70 13030 13000 13750 138.00 13850 14290
1996. . . 13327 14590 13960 13440 12720 1300 13420 12360 12670 12740 13300 13820 13800
1997. . . 13507 13520 13470 13070 12650 12960 13410 13890 13190 13469 137.70 140.67 14818
1998 . 0 16103 148.60 151.93 160.83 153.95 15446 15951 151.14 16047 168.13 164.59 117696 181.B4
1999 . . Not Avaitable
. DIVIDEND RATE - WEIGHTED AVERAGE - $ PER SHARE
1987. . . 9.12 9.09 9.09 9.09 9.12 9.13 9.13 9.13 9.13 9.14 9.14 9.14 9.12
1988 . . 887 9.17 9.17 8.95 8.98 899 9.03 8.69 8.69 869 8.69 8.69 8.71
1988 . . 8.82 876 878 8.78 8.80 8.89 8.84 8.54 834 8.84 8.54 8.35 8.85
1990. . . 8.79 3.99 9.03 9.03 870 8.69 8.72 8.72 8.72 8.72 3.72 8.73 8.78
1991, . . 895 8.87 8.9 8.91 8.92 8.82 8.95 8.9 8.95 8.95 8.99 9.00 9.02
1992 . . 9.05 9.12 9.18 9.16 9.17 9.19 922 9 923 8.76 8.79 8.80 8.82
1993. . . 8.99 3.92 8.96 8.96 8.97 8.98 9.00 9.00 9.00 9.00 9.04 9.05 9.04
1994. . . 8.96 3.94 8.94 8.94 8.95 8.96 8.96 8.96 8.96 8.96 8.01 9.01 9.01
1998, . . 9.02 9.01 9.01 9.01 9.01 9.0 9.01 9.0 9.01 9.0 9.06 9.06 5.06
1996 . . 9.06 3.06 9.06 9.06 9.06 9.08 9.06 9.08 9.08 9.068 9.06 9.06 9.06
1997. . . 9.06 9.06 2.06 9.06 9.06 9.06 9.06 9.06 9.06 - 9.06 9.06 9.06 9.06
1998. . . 7.83 9.06 7.85 7.64 7.69 7.64 7.67 7.67 7.61 7.51 7.59 8.01 8.01
1999. _ . Not Avallable
YIELD - %
1967. . . 8.58 7.39 7.68 8.0 8.50 8.88 8.63 8.9 864 8.91 9.29 9.49 9.68
1988. . . 9.08 8.92 9.14 9.40 9.80 9.42 9.32 8.00 9.03 8.79 8.58 872 8.83
1989. . . 8.02 8.49 8.80 8.90 8.59 8.21 7.95 7.5 . 1.7 7.60 7.42 722
1990. . . 7.82 7.69 7.73 7.90 8.08 7.79 1.75 7.69 31 8.35 7.61 749 7.44
1991, . . 1.07 7.60 7.36 1.3 7.30 7.40 7.5 7.20 7.00 6.74 6.70 6.53 526
1992 . . 6.6 6.71 6.68 6.95 6.76 6.71 6.83 8.50 866 6.30 6.38 637 625
1993. . . 5.95 6.7 586 5.88 5.97 s 5.95 5.8%0 567 5.78 5.87 627 6.16
1994. . T41 632 671 7.04 7.02 7.54 7.94 754 749 7.83 7.93 7.90 7.80
1995, 6.93 7.26 7.30 1.52 7.3 6.88 6.95 6.92 633 655 6.57 6.64 6.34
1996. . . 6.8 6.21 6.49 674 7.12 6.81 675 7.3 745 7.19 6.81 6.56 6.67
1997, . . 672 6.72 6.93 6.93 7.6 6.99 6.76 6.62 6.87 6.52 6.58 6.44 6.12
1998. . . 4.88 6.10 517 4.75 5.00 4.95 4.81 5.07 4.74 4.47 4.61 4.53 4.40
1999, . . Not Available
m:ommnumrznmmmnmm Septernber 30 and De bar 31,
Source: Moody’s nestors Sevvice.
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SECTION X ECONOMICS AND OTHER
SECTION X
Economics and Other
TABLE 82
Consumer Price Index, 1979-1999
1982-84 Equals 100
Al Nems Food and Beverages Housing
Percant Percent Percent
Year Index Change Index Change Index Chanpe
1979 . . .. 726 13 79.9 10.7 70.4 123
1980, . . . . 824 135 887 85 81.4 157
1981, . ... 90.9 103 935 7.8 90.4 1S
1962 . ... 9.5 82 97.3 41 9.9 72
1963, . ... 99.6 32 99.5 23 99.5 2.7
1984, . . .. 103.9 43 1032 37 103.6 41
1985 . ... 107.6 38 105.6 23 107.7 40
1966, _ . .. 109.6 1.9 109.1 33 1109 30
1967. . ... 1136 36 1135 40 142 3.0
1968 . . 1183 41 1182 41 1185 38
1909, . . . . 124.0 48 -~ 124.9 57 1220 38
1990. . . . . 130.7 5.4 1321 58 1285 45
1901, . . .. 1362 42 136.8 36 1326 4.0
"R . ... 140.3 30 138.7 14 1375 29
1993, . . . . 1445 30 141.8 2.1 1412 27
" 1482 26 1449 23 1448 25
1905, . .. 152.4 2.8 148.9 28 1485 28
1996. . _ . . 156.9 a0 153.7 32 1528 29
1997, . ... 160.5 23 151.7 26 156.8 26
1988, . . . . 183.0 1.6 161.1 22 160.4 23
V999, . . .. 166.6 22 164 6 22 1639 22
Transportaion Gas and Electricty Electricity

. Percent Percent Percent
Yex Index Change Index Change Index Change
1979 . . . . 70.5 143 61.0 109 656 77
1980. . ... 81 17.9 71.4 17.0 75.8 15.5
1989, . .. . 832 12.2 81.9 147 872 15.0
1982, . ... 97.0 41 93.2 13.8 958 99
1983, .-. . . 99.3 2.4 101.5 8.9 98.9 32
1984. . . . . 103.7 44 105.4 38 1053 65
1985. _ . . . 106.4 2.6 107.1 16 108.9 34
1986, . ... 102.3 (3.9) 105.7 {1.3) 110.4 14
1967. . ... . 1054 3.0 103.8 (1.8) 110.0 (0.4)
1988. . . .. 108.7 3.1 104.6 0.8 115 14
1969. . . . . 1141 50 1075 28 1147 29
1990. . ... 1205 5.6 109.3 17 17.4 24
99y, _ _ .. 1238 27 112.8 .0 121.8 7
92 ... 126.5 22 1148 20 1242 20
1953, .. .. 130.4 31 118.5 32 128.7 2.0
1994, . ... 134.3 3.0 1192 0.8 126.7 0.0
19%5. . ... 139.1 36 1192 0.0 1296 23
1996, . ... 1430 28 122.1 24 1319 18
1997. . ... 43 09 125.1 25 1225 0.5
1998, . . . . 141.6 (1.9) 1212 @a.n 127.4 (3.9)
9. . .. 1444 2.0 1209 (0.2) 126.5 0.0
{ ) Dencies negstive value. r Revised, .
Souwrs: U.S. Department of Labor. Burssy of Labor Statisfics. Morthly Labor Review.,
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ECONOMICS AND OTHER
4 TABLE 83
Producer Price Index -
Finished Goods and Selected Industrial Commodities
) 1982 Equals 100
Metals and Machinery Furniture and Fuels and Related
Finished Goods Metal Products and Equipment Household Durables Products and Power
Percent Percant Percent Percent Percent
Year Index Change Index Change index Change Index Change Index Change
1979, . . 778 12 86.0 142 767 9.1 -4} 63 589 26.7
1980. . . 880 134 950 10.5 86.0 121 90.7 95 [.» 4] 40.6
1583, . . 96.1 92 9.6 43 94 .4 98 959 57 1002 21.0
1982 . . 100.0 41 100.0 0.4 100.0 59 100.0 43 100.0 0.2)
1963, . . 101.6 1.6 101.8 1.8 102.7 27 103.4 3.4 959 (4.1)
1964. . . 103.7 21 104.8 29 105.1 23 1057 22 948 {1.1)
196S5. . . 104.7 1.0 104.4 (0.4) 1072 20 107.1 13 91.4 3.6)
1908. . . 1032 (14) 100.2 (1.1) 108.3 1.5 108.2 1.0 69.0 (23.6)
197. . . 105.4 21 107.1 38 110.4 1.5 109.9 16 702 0.6
1968. . . 108.0 25 118.7 10.8 1132 25 113.1 29 68.7 (5.0)
1989. . . 113.6 52 124.% 4.5 1174 7 1169 3.4 729 9.3
1980. . . 1192 49 128 1.0 120.7 28 1192 20 8023 12.9
1991. . . 121.7 2.1 120.2 22) 123.0 1.9 1212 1.7 81.2 (1.3)
1992, . . 1232 12 119.2 {0.8) 1234 0.3 1222 0.8 80.4 (1.0)
1903, . . 124.7 12 1192 0.0 124.0 05 1237 12 80.0 (0.5)
1004, . . 125.5 0.6 124.8 47 1251 0.9 128.1 1.9 77.8 (2.8)
1995. . . 1279 19 1345 78 126.6 1.1 1282 18 78.0 0.1
1906. . . 1313 27 131.0 2.6) 1265 {0.1) 130.4 17 858 10.0
1997. . . 131.8 0.4 131.8 0.6 1259 (0.5) 130.8 0.3 859 0.1
1988, . . 1307 (0.8) 127.8 (3.0) 1249 (0.8) 131.3 0.4 75.3 (12.3)
1999p. . . 133.1 18 124.6 {2.5) 1243 {0.5) 131.7 03 80.6 7.0
Petroleum Products,
Coad Gas Furels Electric Power Crude Petroleum Refined
Percent ) Percent Percent Percent Percent
Year Index Change Index Change Index Change Index Change Index Change
1979. . . 843 4.9 51.3 27.0 66.5 8.0 513 25.4 58.4 384
1980. . . 87.4 37 71.7 39.8 79.1 189 75.9 48.0 88.6 51.7
1981. . . 93.0 6.4 88.6 236 90.3 142 109.6 44 .4 105.9 19.5
1982. . . 100.0 75 100.0 129 100.0 10.7 100.0 (8.9) 100.0 {5.6)
1983. . . 100.5 0.5 108.1 8.1 1028 28 929 7.1) 899 {10.1)
1964. . . 1022 1.7 104.5 3.3) 1082 53 91.3 (.7 87.4 (2.8)
1985. . . 102.2 0.0 9.7 (5.6) 1116 3.1 845 7.4 a2 (4.8)
1986. . . 100.8 (1.4) 83.2 (5.7 1126 0.9 46.9 (44.5) 532 (36.1)
1987. . . 971 (3.7) 74 {10.9) 1106 (1.8) 55.5 183 56.8 6.8
1988. . . 954 {1.8) 71.4 (3.6)- 1112 0.5 45.2 (16.8) 53.9 {5.1)
1989, . . 95.5 0.1 75.3 55 1148 32 56.3 219 612 13.5
1990. . . 97.5 21 T8.4 4 1176 24 71.0 26.1 748 22
1991, . . 972 0.3) 77.0 (1.8) 1243 57 61.9 (12.8) 672 (102)
1992, . . 95.0 @.3) 75.9 (1.4) 1263 1.6 58.0 (6.3) 4.7 a.7)
1993, . . 96.1 12 78.5 3.4 128.6 1.8 514 (11.4) €2.0 42)
1994. . . 967 0.6 72.8 73 1287 0.1 47.1 (8.4) 59.1 7%;)
195, . . 95.0 (1.9) 5.2 {11.0) 1309 1.7 51.1 83 608 25
1996, . . o5 (0.5) 88.3 354 1316 0.5 62.6 25 70.1 15.3
1997, . . 96.0 1.6 951 7.7 1315 (0.1) 578 {8.1) 679 3.1)
1998%. . . 83.6 (2.5) 76.6 (19.5) 129.9 (12) k%4 {37.9) 513 (24.4)
1999p. . . 90.5 03) 854 15 129.0 . 50.3 40.9 609 18.7

p Prefiminacy. r Revised.

() Denotes negative vakse.

Source: U.S. Department of Labor. Buresu of Labor Statistics. Producer Price indexes.
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ECONOMICS AND OTHER

SECTION X

7

TABLE 88

_Circuit Miles of Overhead Electric Line of 22,000 Voits and
Above in Service - Total Electric Utility Industry

By State and Voitage Groups
. CircuRt Miles Nomiral Circuit Miles
State/Division 1998p 1997 1996 Voitoge 1996p 1997 1996
Total United States®. . . 714 477 714,438 703,093 Totad. . . ....... 714,477 711,438 703,093
Mame. . . ... ... ... 3.843 3, , 22,000- 20,000. 104,713 103,740 101,213
NewHampshas. . . . . . . 2,706 2,706 2,756 31,000 40,000. . 107,782 105,965 103,252
Vermomt . . ... ... . 2,151 2,144 2,146 41,000- 50,000. . 51,302 51,349 51,380
Massachuseits. . . . . .. 6,528 6,509 6,608 51,000- 70,000. . . . 108,113 107,748 108,070
Rhode island. . . . . . .. 628 848 7102 71,000-131.000. . . . 97,025 98,787 95,181
Comrectat. . . . .. ... 3,025 3,025 3,056 132,000-143,000. . . . 70,896 70,483 70,150
NowEngland. . .. ... 18,881 18,914 19,138 144.000-158.000. . . . 25422 25387 35920
NewYo. . .. ...... 20,795 20,786 21,464 189,000-253,000. . . . 71,175 69,696 68,670
NewlJorsey. . . . .. ... 8771 6,756 6,787 254,000-400,000. . . . 46,065 49,338 49,829
anka. . . .. ... 31,500 30,253 26,343 401,000-600,000. . . . 28438 28218 27,6857
Middle Allantic. . . . . . 59,070 57,754 . 54,584 601,000-300,000. . . . 2,738 2,721 2,581
Ohwo. .. ......... 24,663 24.725 24,643
Indiana. . ... ...... 16,081 16,179 16,138
Wnois. . .. ........ 21,042 20,744 20,164
Michigan. . .. ...... 25,526 26,313 26,507
Wisconsin. . . . . ... .- 12276 12,489 12,514
Eaxst North Central. . 99,588 100,510 99,967
Minnesota. . . . . . ... 9,835 10,038 10,033
fowa. . . .. ... ... 13,806 13,913 14,066
Missourh, . . ... ..... 11,409 11,319 11,649
NorthDakota. . . .. ... 7,638 7,641 7,641
SouthDakota. . . .. ... 8,353 8.353 8,357
Nebraska. . .. ... ... 15,607 15,546 15.567
Kansas. . . .. ...... 10,443 10,440 10,392
West North Central. . . 77,090 77,251 T71.705 :
Defaware. . . . .. .. .. B0 5,770 LE) 1998 revised and 1999 preliminary data not available.
Marytand. . . . ... ... 6,994 6,954 6.971
District of Coumbia. . 10 10 10 Ploase soe the next page for line dats from the
Veginia . . .. ...... 15,402 15,335 © 15246 .North American Blectric Reflability Council
WesiViginia. . . . . . .. 9.488 9,455 9414
North Carofina. . . . . . . 7 7 27,613 77,683
SouthCarolina. . . . . .. 219 22,130 2212
Georgia. . . .. ... ... 31248 31,239 31,056
Florda. . .. .. ..... 19,662 19.434 19,359
South Atlantic. . . . . . 137,978 137,930 137,641
Kentocky. . .. ... ... 10,1438 10,007 10.649
Tennessee. . . . .. ... 23,371 22,767 22,538
Albama, .. ... .... 22,108 22,051 22,327
Mississippt. . . . . . . .. 6,912 6,797 6,849
East South Central. . . . 62,539 61,712 64,763
Afansas. . .. ... .. . 8,950 8,190 71,962
Lousiana. . . . . S . ... 13,484 13,237 13.366
Oklahorma. . . . .. .... 9911 9,919 9,909
Texas. . .. ........ 66,759 65,673 62,452
West South Central, 98,304 96,931 93,689
Montana. . . . . . . ... 10,927 10,558 10,968
aho. . . ... ... ... 13,677 13,346 13,383
Wyoming. . ........ 6519 ° 6,540 6.508
Colorado. . . ... .... 8,147 0.274 8.289
New Mexico. . . . ... . 8,203 8,201 8,103
Afrona. . . .. ... ... 15.146 15,120 14,441
vah. . . . ... ... .. 8,105 8,103 8,103
Nevada. . . .. ...... 8,751 8,403 8,356
Mountaln. . . ...... 79473 78,974 76,181
Washington. - . . . . . - . 20,456 20,350 20229
Oregon. . . .. ...... 12,184 12,090 12,099
Calfornia. . .. ... ... 46,163 48,313 45440
Pacific. . . ....... 78,833 70,753 771,768
Alaska, . . ... ... .. 8d4 770 769
Hawai. . ... ... .... 1,899 1,899 1,699
Alaskal Hawaill. . . .. 2,723 2,669 2,668

Note: Total may not equal sum of components due fo independerd rounding.

“Does not include maes of Ane operated by cooperatives.

p Preliminary.
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ECONOMICS AND OTHER" SECTION X
4 , TABLE 87
Circuit Miles of Overhead Electric Line of 22,000 Voits and
Above in Service - Investor-Owned Electric Utilities

By Stats and Voltage Groups
Crait Mies Nominal Ccuit Mies
State/Division - 1996p 1997 1996 Voltage 1998p 1997 1996
Total United States®. . . . 577,884 576,508 569,448 Tod . ........ 577,884 578,508 569 448
Mame. . .. . _ ... ... 3816 3858 353 22,000- 30,00Q. . . . 79577 9537 77,365
Now Hampehire. . . . . . . 2706 2,706 275 31,000- 40,000. . . . 93216 98,527 R,673
Vermost. . . . .. .. .. 2,038 2,001 2.030 41,000- 50,000. . . . 47 851 47,878 47,890
Massachusetts. . . . . . _ 6,131 6,113 6212 51,000- 70,000, . . . 86,992 86,839 87,324
Rhodeistand. . . . . ... 628 646 702 71.000-131.000. . . . 77668 77.058 76.464
Connechat. . . . .. ... 2991 2,991 3023 132,000-143,000. . . . 65,544 65,194 64,895
_NewEngtand. . . . ... 18,311 18,346 18,568 144,000-188,000. . . . 10,369 10,383 10,253
NewYork, . ... ..... 18,090 18,000 18,759 189.000-253,000. . . . 51,867 51,342 50,600
Now Jersey. . . . .. ... 8,762 8,748 6,778 254,000-400,000. . . . 39,632 40,684 41,270
Pennsylvania. . . . . ... 31415 30,165 26255 401,000-600.000. . . . 17.588 17,550 17,495
Middle Attaniic. . . . .. 58267 54,991 54,791 601,000-800,000. . . . 2,583 2,566 2,406
Oho. . . . ........ 23889 29544 23,863 :
Indlana, .. ........ 15317 15,484 15,440
Mnois. . .. ........ 20,639 20,342 19,765
Mchigan. . . ....... 25252 26,093 26230
Wisconsin. . . ... .. .. 12,059 12,271 12,296
East North Central. . . . 97,215 98,135 97,594
Mnnesota. . .. . . ... 9112 9,292 9289
owa. . .. ........ 11,380 11,584 11,734
Mssourt. . . . ... .... 10.401 10.410 10,744
NorthDakota . . . . ... 5,581 5,585 5,584
"SouthDakota. . . .. ... 4,994 4,195 4190
Nebraska. . . . ... ... o4 94 o4
¥ansas. . . .. .. .... 10,161 10,158 10,104
West North Central. . . . 31,004 51,317 31,740 -
Delaware. . . . .. .. .. 5,635 5,635 5,624 1998 revised and 1999 prefiminary data not available.
Maryand. . ... ... .. 6978 6,978 6.955 i
District of Columbia. . . . . 10 10 10
Vigina. . . . ... .... 14,930 14,867 14,777
WestVirpinia, . . . . . .. . 9,488 9,465 9,414
NothCarohna. . . . ... 26,315 26,828 26,903
SouthCarolna. . . . . . . 48,571 18,553 18,632
Georgia. .. ... ..... 29,191 29,184 29072
Floida. . . . ..... . 14,195 14,147 14,099
South Atlanttic. . . . .. 125,313 125,666 125,486
.......... ‘ 5,069 71.955 7.961
TYennessee. . . . . . . .. 2e 316 36
Alaborma. . .. ... ... 18,903 18,855 19,124
Mississipph. . . .. .. .. 4875 4774 4857
East South Central. . . . 32,973 31,948 32,259
Afkansas. _ . . .. .... 7.508 7.468 7.323
loulslana. . . .. ... _. 13,347 13,113 13.242
OMahorma. . . .. ..... 8228 8233 8,230
Texas. . .. ... ....: 59,585 58,662 55479
Waest South Central. . . 83,678 87.475 84,274
Montana. . . . .. . ... 6,165 8,196 8,176
faaho. . . ... ... ... 12,675 12,396 12,444
Wyoming. . . ....... 439 . 4412 4,381
Colorado. . . ......,. 5,181 5311 5283
NewMexico. . .. . ... 7,896 7.902 7,808
Aszoma. . ... ...... 7,378 7.352 7,352
Ubh . . ......... 7.671 7.671 1.671
Nevada. . . .. .. .... 7,400 7.192 7,164
Mountsin. . ....... 60,763 60,432 60,280
Washngton. . . ... ... 4,567 4,551 4,523
Oregon. . . . ....... 5916 5,856 587
Calfomnia. . . ... .... 35613 35.785 35,047
Pacific. . . ... .... 48,096 486,192 45,448
Alxska. . . . ....... 156 in LI .
Howai. . . . ... ...._. 1.899 1.899 1,899
Alaska 8 Hawal. . . . . 2,065 2,010 2,010

Note: Toralmaymteoudmdcompomwuohdepamadmndna
'% inciude mies of Ane opersted by coopenatives.
p .

B4 EE! Statistcal Yearbook - Copyright (c) 2000 EE)
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ECONOMICS AND OTHER SECTION X
TABLE 88
Number of Electric Department Employees
Investor-Owned Electric Utilbes
Yeoar Average Al December 31 Yeor Avorasge At December 9
1908, . . ...... 529,654 533,642 1993, .. ... ... 491,730 484,728
197, .. ..., .. 523,068 528,434 1994, ... ... .. 468,453 454219
1968 .. ... ... 522 3682 520,762 1995, . . ... ... NA® 41,14
1989, ........ 518.584 533,534 1996, . ... .... NA® 417.870
1990. . . ... .. 511,701 510,505 197, . ....... NA® 403,964
9. ... ... .. $10.016 507,820 1998 . ... ... N/A® 358,882
1902, .. ... ... 506,068 498,334 19999 . . . . ... NIA® 334,381
r Ryvised.

p Prefiminery.
“Begining i1 1998 sversge ermpioyse dets is no kngar svalable.
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FOREWORD
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About This Report

The North American Electric Reliability Council (NERC) Board of Trustees formed the Reliability Assessment
Subcommittee (RAS) in 1970 to annually review the overall reliability of existing and planned electric generation
and transmission systems of the Regional Councils.

This Reliability Assessment 2000-2009 report presents:

® anassessment of electric generation and transmission reliability through 2009,

* anassessment of the generation resource adequacy of each Interconnection in North America,

* adiscussion of key issues affecting reliability of future electric supply, and

* Regional assessments of electric supply reliability, including issues of specific Regional concern.

This report reflects the expertise, judgment, and interpretations of the RAS members. In preparing this report,
RAS:

= reviewed summaries of Regional self assessments, including forecasts of peak demand, energy requirements,
and planned resources,

* appraised Regional plans for new electric generation resources and transmission facilities, and

® assessed the potential effects of changes in technology, market forces, legislation, regulations, and govemn-

mental policies on the reliability of future electric supply.

The data in this report reflects conditions that were projected as of June 15, 2000. Detailed background data is
available in NERC’s Electricity Supply & Demand (ES&D) database, 2000 edition.

The majonty of new generation additions over the n W years are expected to be constructed by the rapidly
growing merchant generaliomy 15 c@llabora ) Ssociation

TEPSA) fo capture asmuch information regarding merchant plaht additions as possible. In some cases, data

available from EPSA is used in this report to supglement datg.4ubmitted by the Regions.

Assessment Time Frame

RAS views this ten-year assessment in two time frames: the near term, consisting of the first five years and the
long term, which is the balance of the ten-year period. While the near-term represents a fairly accurate forecast of
future conditions, the longer-term assessment must be considered more an indication of future trends than an
absolute. Assessing reliability beyond the near term is extremely difficult because of the level of uncertainty and
quality of information provided for modeling and analysis. The uncertainty in the data is due primarily to the
reluctance of some industry participants to establish long-term firm energy commitments in light of an uncertain
future or to reveal future plans for competitive reasons. Similarly, transmission plans projected more than five
years in the future are tentative because justification studies usually have not been completed and regulatory
approvals have not been received.

About NERC

On November 9, 1965, a blackout left 30 million people across the Northeastern United States and Ontano,
Canada in the dark. In an effort to prevent this type of blackout from ever happening again, electric utilities
formed the North American Electric R eliability Council (NERC) in 1968 to promote the reliability of the
electricity supply for North America. This mission is accomplished by working with all se gments of the electric
industry as well as customers. NERC reviews the past for lessons Jeamned, monitors the present for compliance
with policies, standards, principles, and guides, and assesses the future reliability of the bulk electric systems.

Reliability Assessment 2000-2009 Page 3
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NERC’s members are ten Regional Councils encompassing virtually all of the electric systems in the continental
United States, Canada, and the northern portion of Baja California Norté, Mexico. The members of these Re-
gional Councils come from all segments of the electric industry — investor-owned, federal, rural electric
cooperatives, state/municipal and provincial utilities, independent power producers, and power marketers.

NERC is in the process of transforming itself into a self-regulatory reliability organization (SRRO) that will have
the responsibility and authority to set and enforce compliance with mandatory standards for the interconnected
bulk electric systems that apply throughout North America.

Since 1968, NERC has relied entirely on voluntary efforts and “peer pressure” to ensure compliance with its stan-
dards. This voluntary arrangement is simply no Jonger adequate. The users and operators of the system who used
to cooperate voluntarily on reliability matters are now competitors without the same incentives to cooperate with
each other or comply with voluntary reliability rules. Little or no effective recourse exists today under the current
voluntary model to comrect such behavior. No single bulk electric system reliability standard can be enforced
effectively today by NERC or the Federal Energy Regulatory Commission (FERC). FERC is being asked to make
decisions on reliability issues for which it Jacks both the technical expertise and clear statutory authority.

Reliability rules must be made mandatory and enforceable, and fairly applied to all participants in the electricity
market. To meet this need, NERC and a broad coalition of industry organizations have proposed the creation of a
single, industry-based SRRO to develop and enforce mandatory reliability rules with FERC oversight in the
United States to ensure the SRRO and its affiliated Regional reliability entities operate effectively and fairly. The
proposal follows the model of the Securities and Exchange Commission in its oversight of the securities industry
self-regulatory organizations (the stock exchanges and the National Association of Securities Dealers). As the
industry evolves toward full competition, the SRRO will have to examine traditional reliability planning practices
d policies to ensure that they are still applicable and that they continue to result in reliable electric systems.

Page 4 Reliability Assessment 2000-2009
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EXECUTIVE SUMMARY

Near Term (2000-2004)

Near tenm generation adequacy is deemed satisfactory, provided new generating facilities are constructed as an-
ticipated. Afler several years of decline, projected capacity margins show a marked increase over the first five
years of the assessment period, as merchant generation developers respond to price signals and other indicators of
market opportunities. While electricity demand is anticipated to grow by approximately 60,500 MW in the near
term, new resource additions totaling from about 109,000 to 193,000 MW are projected over the same period
depending upon the number of merchant plant projects that are assumed to be in service. This would result in a
range of capacity margins from 15% to as much as 27% in the United States over this time frame. NERC, the
Electric Power Supply Association (EPSA), and the Regions are taking steps to address data collection issues

\ related to projected merchant power plant facility additions.

In the near term, the transmission system is expected to operate satisfactorily. However, a reliable level of opera-
tion will be highly dependent upon continually increasing coordination with surrounding systems and proper
transmission system operator actions. Transmission congestion will worsen and as a result, transactions will
continue to be curtailed until other appropriate congestion relief methods are implemented. The continuing
upward trend of NERC Transmission Loading Relief procedures (TLI uring a relatively mild su i
€ conne 1s indicative i ot various areas of the transmission system.
ew major transifssion system Jacility additions are planned for the near term. As competitive electricity markets

continue to develop, it is likely that the transmission system will be operated at levels of pow and 1
configurations not previously experienced.
N’-_\/—V

The ability to transfer electric energy across some interfaces is at times hampered by insufficient reactive power
support. It is imperative that reactive support enhancements keep pace with the demands being placed on the
transmission systems to maintain reliability. Distribution systems also must maintain adequate reactive power
support to keep air conditioning and other inductive demands from creating voltage problems on the transmission
system. Reactive power support must be planned and coordinated among generation, transmission, and distnbu-
tion. To accommodate the widely varying flow patterns and associated reactive demands that have become
commonplace with open-access transmission use, the reactive support systems also must be far more versatile.

Customer demand has continued to grow and actual demand growth rates expenienced over the past few years
have been significantly higher than the current base projections. A strong economy in North Amenca coupled
with hotter than expected weather at peak times has driven electric demand and energy to grow faster than
projected.

Long Term (2005-2009)

Long term generation adequacy is more difficult to assess than the near term, but if current trends continue, long-

term adequacy will also be satisfactory. This adequacy is dependent upon the continued response of merchant

power plant developers to market signals to construct new generating facilities (and weir ability to obtain the

necessary siting approvals) in areas with declining capacity margins. Timing of new capacity additions will

continue to be critical. Capacity additions are increasingly being driven by market signals and not the

maintenance of a prescribed capacity margin. This will likely Jead to fluctuations in capacity margins that reflect
" normal business cycles experienced in other industries.

The reliability of the interconnected transmission systems in the long term will be highly dependent upon the
location of new generating resources. Unless proper incentives can be developed to encourage investment in new
transmission facilities and siting problems can be resolved, few new transmission facilities and reinforcements
will be constructed. The lack of necessary additional transmission facilities and reinforcements will require that
either new technologies be developed to alleviate transmission congestion or that generating facilities be located
and dispatched in a manner to minimize the use of constrained transmission corridors. The close coordination of
generation and transmission planning that resulted in the highly reliable electric systerns of North Amenca must

Reliability Assessment 2000-2009 Page 5
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pow be accomplished through different m eans and coordinated among many different entities. Market demand
signals and regulatory factors will dictate the Jocation and timing of generation capacity additions, and will also
influence the planning of needed transmission additions. - '

Page 6

Reliability Assessmernt 20002009

352

DOE002-0362



Definition of Reliability

ASSESSMENT OF RELIABILITY

NERC defines the reliability of the interconnected bulk electric systems in terms of two basic, functional aspects:

1. Adcquacy — The ability of the clectric system to supply the aggregate clectrical demand and energy require-
ments of the customers at all times, taking into account scheduled and reasonably expected unscheduled out-

ages of system clements.

2. Security — The ability of the electric system to withstand sudden disturbances such as electric short circuits

or unanticipated loss of system elements.

Demands and Resources

The average annual peak demand growth over the next ten y cars is projected to be a relatively modest 1.9% for
demand and 1.9% for energy use in the United States (Figure 1). The projected growth in demand is similar to the
projections of the last several years. Both projections are substantially below the actual growth rates experienced
ovet the last ten years as demand continues to be driven by extreme weather at peak times and a strong economy.
High and low bands around the base forecast show a range of the forecast uncertainty to account fos weather, eco-
nomic growth, industry deregulation, and other industry issues. Actual demand and energy growth rates experi-
enced in the United States over the last ten years have been significantly higher than the cwrrent base projection
and have actually been closer to the rate calculated as the high band for both demand and energy.

Figure | .
United States Peak Demand Forecast Bandwidths
2000-2009 Projection Forecasts cannot precisety predict
the future. Instead, many rorecasts
1,308 Thousands of MW (Summes) attach probabifities to the range of -
— ACtazd Q) possidle outcomes. Each base
- e 2 bene demand projection, for example,
| Baae Propories represents the midpoint of possidle
.- lowdawd future outcomes. This means that @
809 future year's actual demand has a .
50% chance of being higher and & |
S0% chance of being lower than the °
700 i forecast value. Capacity resources
/ 5 are planned for the 50% demand
/ For planning purposes, it is useful
sto to have an estimale not only of the
pros proms midpoint of possible tture
outcomes, but aiso of the
United States Net Energy for Load distribution of probabilities on both
by sides of thal midpoint. Accordingly,
2000-2009 Projection NERC's Load Forecasting Working
: Group develops upper and lower
5,700 Milions of MWh - 80% confidence bands around the
—T XY NERC-aggregated demand
48001 _i___ repamane projections. Therefore, there ks an
—— Base Projecicn 80% chance of future demand
<00 e~ Lowend occurring within these bands, a
10% chance of future demand
00 occurring below the lower band,
i and an equal 10% chance of future
demand occurring above the upper
3,600 band.
3200 /
2200 //
1990 19905
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ASSESSMENT OF RELIABILITY
%

UnomaintyinlhedanandfmstpmjectcdbylheNERCLoadmesﬁngWorkingGmup(LFWG)hasshiﬁed
and increased the range of the bandwidths from 1.2 to 2.4% last year to 0.7 to 3.1% this year. Similar increases in
cnergy growth rate uncertainty are reflected in the shifted bandwidth range from 1.2 10 2.4% Jast year to 0.6 to
3.0% this year.

'IbcprojcqtcdImymrpcakdanandpowthmtcinCanadaoflJ%(Figch)iscqmltothatcxpaicocodinCm-
ada over the last ten years. Energy growth in Canada is projected to be 1.3%, equal to the growth rate expericoced
over the Jast ten years. Forecast uncestainty is shown by the bandwidths around the base forecasts in Figure 2.

As. in the United States, uncertainty in the demand forecast has increased the range of the LFWG forecast band-
widths from 0.0 to 2.7% last year to -0.4 10 2.8% this year, Similar increases in Canada’s energy growth rate un-
certainty are reflected in the increased bandwidth range from 0.0 to 3.0% last year to 0.4 to 2.8% this year.

The method of developing and reporting demand forecasts will undergo major revisions to kcq.; pace with the
evolving market. Demand forecast data collection is addressed further in the Reliability Issues section of this

report

Figure 2
gy Canada Peak Demand
2000/01-2009/10 Projection
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ASSESSMENT OF RELIABILITY
W

Resource Adequacy Assessment

Capacity adequacy in North America over the next ten ycars will be bighly dependent upon the construction of
New generation resources and innovative use of controllable demand-side resources. Most of the new generation
is expected to be constructed by merchant developers. Merchant generators bave announced plans for ovex
191,000 MW’ of new capacity over the ten-year period. While some of that merchant capacity was included in the

capacity margins reported to NERC by its Regions, much was not.

Projected capacity margins in the United States show a sharp increase from 2000 to 2004, reaching over 18%, as
merchant capacity continues to come on line to serve growing demand. The margin crodes during later years to
Jess iban 14% as demand continues to grow and reported capacity additions dwindle. Margins in this assessment
show a marked improvement over those of the assessments of the past three years, due mostly to the amount of
new merchant capacity projected to come-on line. Although the aggre gate capacity margin for the United States
appears adequate, there may still be isolated pockets of the country that may experience capacity shortfalls due to
local limitations to generate or import power.

Figure 3

Capacity Margins
United States —~ Summer
20 Percent
" TN

) ~.

w0 T -
R ~
12 \~§~-. =~
1997 ~ 1999 Thae,
1] . =~
1998 ~ - 2000 ——
s
1997 1999 2001 2003 2003 2007 2009

Figure 3 shows the capacity margins as reported to NERC by the member Regions. The mnpacts of differing Jev-
cls of merchant capacity additions upon projected capacity margins are depicted in subsequent areas of this report.
As merchant generation is completed, it will serve to increase the reported margins. The data reported by the
Regions represents their best estimate of projected new resource additions, balancing the amount of announced
new merchant plants with the likelibood of each project actvally being built and Inccting its target in service date.

Resource planning is changing in the United States as the industry restructures. Generation developers are primar-
ily driven by financial incentives and not the maintenance of resource planning margins. Shifting incen tives cou-
pled with short Jead times to construct new generating facilities, make the near tenm projected capacity margin
increases more understandable. The fact that few capacity additions are indicated beyond 2004, does not mean
that additions will not occur, but rather that these decisions have not yet been made or are being withbeld for
competitive reasons.

1 - As reported by EPSA as of June 15, 2000. Further amounts of pew merchant capacity announcements have been made
since that time.

Reliability Assessment 2000-2009 Page 9
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ASSESSMENT OF RELIABILITY

The profile of the projected Canadian capacity margins (Fi

gure 4) bas improved compared to the recent past and

1s projected to remain relatively flat, at approximately 18%. It is important to note that the Canadian systems

reach their aggregate peak demand levels in winter.

Figure 4
Capacity Margins
Canada - Winter
24 Peorcernt
n 1997 — -+ 1pp@ ----
wl ~ 1998 — - 2000 ——
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been announced for construction in the United States by the end of 2004. A
capacity is planned before the end of 2002. About 78,000 MW of the tota)

2007 2009

The market has begun 10 respond in
areas of capacity deficiencies, as
evidenced by over 20,000 MW of
new merchant capacity that came on
line 10 serve demand in the United
States this past surnmer. Merchant
generation will continue to play a
major role in the future power supply
of North America, as shown in Figure
4. Additional information on
announced merchant generation
capacity additions, compiled by the
Electric Power Supply Association
(EPSA), was used in this report to
gauge the level of reliance on new
merchant capacity. EPSA is tracking
plans for over 190,000 MW’ of mer-
chant generation additions that have

bout 111,000 MW of new merchant
is in the Eastern Interconnection, with

about 16,000 MW in the ERCOT Interconnection and about 16,000 MW in the Westem Interconnection.
Although not all of that capacity is assured of being constructed, it is obvious that jts impact on future reliabidty

will be critical.

Figure 5 illustrates the possible range of projected capacity margins for the United States over the next five years.
Since it is difficult 10 accurately predict the exact number and in-service dates of future capacity additions mer-
chant developers will actually construct, this report provides the reader with a range of potentia) values. The an-
nouncement of a nbew merchant gencrating facility does not necessarily guarantee its construction, for a vanety of
reasons, including market prices, the ability to obtain suitable interconnection and transmissjon access
agreements, the ability to obtain financial backing and other typical business factors. In some cascs, a single
developer may announce several projects, even though only one will be built. Such announcements are made

because developers cannot be assured of obtaining all the neces
locations as a contingency plan. In other cases, economic condi
and Jeading to its cancellation. For example, the recent increas

sary penmits to build, forcing them to alternate
tions may change, making a project unprofitable
¢ in natural gas prices may cause developers to

review previously announced plans for generation construction. Regardless, the Figure clearly illustrates that pro-
Jected generating resources should be adequate to serve the overall demand in the United States, even if only 50%
of the announced plants come 1o fruition. Even though the overall capacity will be adequate to serve demand,
there may be pockets of North America that may experience deficiencies as new resousces come on lLine to meet
demand or if transmission limitations prevent the delivery of energy to demand centers.

2 - Al) EPSA generation values are as of June 15, 2000. Further amounts of new merchant capacity announcements have

been made since that time.

Page 10
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ASSESSMENT OF RELIABILITY

Figure S Urited Stains NERC is working with EPSA and the
Encrgy Information Administration of the
Capacity Margins — Summer U.S. Department of Energy to improve its
sp Percent data collection methods to more accurately
Reportet by A " capture merchant plant generation additions
“ Phe K8 Arramces Marcre Parm for inclusion in its reliability analyses. In
- — T the future, NERC and EPSA will work to
¥ Repewimymges | 3dd 2 more detailed screening process to
- ' estimate the probability of new projects
being completed by their projecied in
25 /_’____L_ service dates.
n
1 P 7 —— Figure 5 depicts a period of only five years,
o by Pehre simnce new capacity additions dwindle to
” ' - -
200 o g powes poow zero after that time frame. The short time

frame is a direct reflection of the shrinking
planning horizon in today’s more competitive clectricity industry. It should be noted that substantial amounts of
new merchant capacity have been announced above that which is shown in Figure 5 since this report was
yublished and morc announcements are being made almost every day.

Figure 6 overlays the projected capacity resources for the next five years on the projected Joad. As in Figure 5,
there are three resource lines: one showing projected capacity resousces without the inclusion of any announced
merchant generation ('Net Capacity Resources Less C. apacity Not Under Construction™), one indicating the-best
" ucstimate of the Regions including some announced merchant plants (“Net Capacity Resources™), and finally, and
one indicating the future resource situation if all announced merchant generation is constructed and brought on
:ine as announced (“Net Capacity Resources Inclusive of Merchant Capacity™). Though it is highly unlikely the
highest capacity resource line will materialize, it is important to note that projected resources exceed the high
band load projections, resulting in adequate capacity masgins even if the majority of the announced projects are
vot built.

Figure 6 United States
Capacity vs Demand — Summer
1000 Thoussnds of MW
50
900
850
00
750
700
850
600

3 - All EPSA generation values are as of June 15, 2000. Fusther amounts of new merchant capacity annotincements have
been made since that time.
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ASSESSMENT OF RELIABILITY

Table 1: Demand and Capacity as Reported by the NERC Regions

Reserve Capacity

Total Net Planned Margins Margins
internal Internal Capacity (% of (% of

i Demand Demand Resources Net Internal Capacity

] Region {MW) (MW) (MW) Demand) Resources)
Summer - 2000

ECAR 97,557 94,072 107,451 142 125
FRCC 37,728 34,832 40,645 16. 143
MAAC 51,206 49,325 57,831 17.2 14.7
MAIN ' 51,271 47,165 55,984 18.7 158
MAPP - U.S. 32,899 30,606 35,373 156 135
MAPP - Canada 5,504 5,310 7,126 342 255
NPCC - US. 53,532 53,450 63,077 18.0 15.3
NPCC - Canada 44,569 43,383 68,191 57.2 36.4
" SERC 151,065 142,725 160,780 127 112
SPP 39,383 37,807 43,111 14.0 12.3
Eastern Interconnection 564,714 538,675 639,569 18.7 158
WSCC-U.S. 116,440 112,177 136,274 215 17.7
WSCC - Canada 14,529 14,121 21,890 55.0 355
WSCC - Mexico 1,595 1,595 1,922 20.5 17.0
Westem Interconnection 132,564 127,893 160,086 252 20.1
ERCOT interconnection 54 817 51,697 65,423 26.6 210
United States 685,898 653,856 765,949 171 14.6
Canada 64,602 62,814 97,207 548 354
Mexico 1,595 1,595 1,922 20.5 17.0
NERC Total 752,095 718,265 865,078 204 17.0

Summer — 2004

ECAR . 105,105 101,230 114,862 135 119
FRCC ' 41,004 38,164 46,652 222 18.2
MAAC 54,288 52,406 74,496 422 297
MAIN 54,697 50,567 62,530 237 19.1
MAPP - U.S. 34,040 31,488 35,399 124 11.0
MAPP - Canada 5,788 5.580 7.186 288 223
NPCC - U.S. 56,280 56,205 79,967 423 29.7
NPCC - Canada 47,336 46,132 74,887 62.3 384
SERC : 166,505 158,441 179,345 13.2 117
SPP 42,715 - 41,056 46,966 14.4 12.6
Eastern Interconnection 607,758 581,269 722,290 24.3 195
WSCC-U.S. , 126,477 122,151 157,805 292 226
WSCC - Canada 15,282 14,874 23,238 56.2 36.0
WSCC - Mexico ' 2,017 2,017 2,602 29.0 225
Westemn Interconnection 143,776 139,042 183,645 32.1 243
ERCOT interconnection 61,129 57,932 71,978 242 19.5
U.S. 742,240 709,640 870,000 226 18.4
Canada 68,406 66,586 - 105,311 58.2 36.8
Mexico 2,017 2,017 2,602 29.0 225
NERC 812,663 778,243 977,913 257 204
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Table 1: Demand and Capacity as Reported by the NERC Regions (continued)

Reserve Capacity
Total Net Planned Margins Margins

internal  internal  Capacity (% of % of

Demand Demand Resources Netinternal  Capacity
Region (MW) (MW) {(MW) Demand)  Resources)

- Winter - 2000/014
ECAR 86,455 83,331 108.339 30.0 231
FRCC 40,894 36.814 43916 19.3 162
MAAC 43,139 42,307 60,815 437 304
MAIN 39,742 37,491 55,607 48.3 326
MAPP - U.S. 27,363 26,273 33,770 285 222
MAPP - Canada 6,713 6,535 8,216 25.7 20.5
NPCC - U.S. 45294 45,170 65,355 44.7 309
NPCC - Canada 60,436 58,202 70,477 219 174
SERC 134,488 128273 163,139 27.2 214
SpPp 28375 27,452 42,651 55.4 35.6
Eastern intsrconnection 512899 491848 652,285 326 246
WSCC - U.S. 102435 101,096 137,376 359 26.4
WSCC - Canada 17,779 17.371 22,035 26.8 212
WSCC - Mexico 1,120 1,120 1,680 50.0 33.3
Western Interconnection 121,334 119,587 161,091 347 258
ERCOT Interconnection 44 287 41,418 67,858 638 39.0
United States. 592,472 569,625 778,824 36.7 269
Canada 84,923 82,108 100,728 227 18.5
Mexico 1,120 1,120 1,680 50.0 N3
NERC Total §78,520 652,853 881,232 35.0 259
Winter - 2004/05
ECAR 92429 89,193 113,364 27.1 213
FRCC 44638 40,551 49,267 215 17.7
MAAC 45767 44,933 79,309 76.5 433
MAIN 42,432 40,155 62,783 564 380
MAPP - U.S, 28,192 26,952 34,729 28.9 24
MAPP - Canada 7,039 6,631 8,216 203 16.9
NPCC-US. 47,506 47,369 82193 735 ‘424
NPCC - Canada 63,342 61,090 74,961 27 18.5
SERC - 145,638 139,007 185,832 337 252
SPP 31,262 30,2715 48 408 533 34.8
Eastern intesconnection 548,245 526,356 737,060 400 286
WSCC - U.S. 110,945 109,543 158,713 449 31.0
WSCC - Canada 18,872 18,464 23,107 25.1 20.1
WSCC - Mexico 1,420 1,420 2610 83.8 45.6
Western Interconnection 131,237 129,427 184,430 425 29.8
ERCOT Interconnection 49642 46,696 72,359 550 355
United States . 638,451 614,674 884,955 440 305
Canada . 89,253 86,385 106,284 230 18.7
Mexico 1,420 1,420 2,610 83.8 45.6
NERC Total 729,124 702,479 993,849 41.5 293
Reliabifity Assessmert 2000-2009 Page 13
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Interconnection Analysis
The Interconnection analysis examines the resource adequacy of the three Interconne ctions in North America.
Trends are examined in projections of deand, capacity resources, and generating capacity needs.

The Interconnection margins and resources in this section are not simple additions of the constituent Regions in
cach Interconnection. Interconnection Capacity Margin and Net Interconnection Capacity Resources are ternms
specifically defined for this Interconnection analysis. These terms are used to quantify the generation within an
Interconnection and the ability of the Interconnection fo import resources from neighboring Interconpections. Net
purchases and sales are not included in this calculation because all purchases and sales are limited to the resources
within the Inierconnection or by imponing over the HYDC tics with the other Intercons ections. A new 200 MW
HVDC tic is planned to be in service in 2004 between SPP and WSCC. No other plans to increase the Intercon-
nection tie capability were reported. The tie capability between ERCOT and the otha Interconnections was
assumed to be constant throughout the assessment period.

Although Interconnections exhibit satisfactory aggregate capacity margins, there may be isolated pockets within
them that may expericnce adequacy problems from time to time, depending upon weather, generating unit avail-
ability, demand, and the ability of the transmission systcm to move power from generating sources to dernand
centers. .

The Interconnections
“he electric systems in the United States and Canada comprise three Interconnections:

tastern Interconnection — the largest Intercon-
nection covers ap area from Québec and the Man-
times to Florida and the Gulf Coa st in the East and
from Saskatchewan tn eastern New Mexico in the
West. 1t has HVDC connections to the Western and

ERCOT Interconnections.
Western Interconnection — the second largest estern
Interconnection extends from Alberta and British reonnection

Columbia in the North to Baja California Norté,
Mexico, and Arizona and New Mexico.in the South.
1t has several HVDC connections to the Eastern

lntmpnnecﬁon. nt ERCOV

ERCOT interconnection — includes most of the

electric systems in Texas with two HYDC

connections to the Eastern Interconnection.

Page 14 Relisbility Assessment 2000-2009
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Interconnection Table Legend

The following Jegend is applicable to all of the Interconne ction tables Ksted in the section.

Internal Demand
Interruptible Demand & DCLM
Net Internal Demand

Generating Capacity Reported by
Regions

Interconnection Tie C szbﬂity
Net Inter connection Capacity
Resovurces

Ioterconnection Margin

Interconpection Capacity Margin
(%)

Sum of Internal De mand plus Standby Demand (monthly coincident)
for the Interconnection

Sum of Interruptible Demand and Direct Control Load Management
(DCLM) for the Interconpection

Intcrconnection Internal Demand less Interconnection Interruptible
Demand and DCLM

Sum of Projected Utility Generating Capacity plus Projected
Merchant Generation Capacity for the Interconnection as reported by
the NERC Regions ’

Import Capability of the Interconnection’s HVDC ties to other
Intercomections ’
Interconnection Generating Capacity plus Interconnection Tie
Capability ‘

Net Interconnection Capacity Resources Jess Interconnection Net
Internal Demand

Interconnection Margin divided by Net Interconnection Capacity
Resources, expressed as a percentage .

Planned Capacity Additions Not

{ Under Cons truction

I Net Capacity Resources Less
Capacity Not Under Construction as
Reported by Regiouns

Resulting Interconnection Margin

Resulting Interconnection Capacity
Margin (%)

Planned Capacity Resource Additions Not Under Construction as
reported by the NERC Regions )
Sum of Projected Utility Generating Capacity plus Projected
Merchant Generation Capacity for the Interconnection as reported by
the NERC Regions plus Interconnection Tie Capability less Planned
Capacity Not Under Construction

Net Interconne ction Capacity Resources less Capacity Not Under
Construction less Interconnection Net Internal Demand
Interconmection Margin divided by Net Interconnection Capacity
Resources, cxpressed as a percentage

Announced New Merchant Capacity

Net Capacity Resources Reported by
Regions Plus Anpnounced New
Merchant Capacity

Resulting Intesconnection Margin

Resulting Interconnection Capacity

Amnounced Merchant Capacity Additions pot included in Net
Capacity Resources reported by the NERC Regions

Sum of Projected Utility Generating Capacity plus Projected
Merchant Generation Capacity for the Interconnection as reported by
the NERC Regions plus Interconnection Tic Capabnlity plus all other
announced Mcrchant Generation Capacity ’

Net Interconnection Capacity Resources Jess Interconnection Net
Internal Demand

Interconnection Margin divided by Net Interconnection Capacity
Resources, expressed as a percentage

Margin (%)

Refiability Assessment 2000-2009
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Eastern Interconnection
Demand in the Eastern Interconnection is projected to grow at 1.7% per year, which is well below the 3.0%
growth experienced over the last ten years (Figure 7). Upcertainty in the demand forecast bas slightly increased
the range of the bandwidths from 1.2 1o 2.4% last year to 0.5 to 3.0% this year.

Figure 7

Eastern interconnection Peak Demand
2000-2009 Projection
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Reported capacity margins for the Eastern Interconnection are above those projected Jast year for the fost few
years (Figure 8). Margins climb sharply in the near term and decline in the latter years of the analysis, as pumer-
ous merchant power plant projects come on line in the next five years. The number of announced merchant plants
dwindles in the latter half of the assessment period, but as presented earlier in the discussion of Resource
Adequacy (pp- 9-11) this does not necessarily mean that additional resources will not be added afier 2004.

Figure B Capacity Margins
Eastern Interconnection — Summer
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Figure 9 shows a range of possible capacity margins for the Eastemn Interconnection, with the variable being the
amount of assumed snerchant generating capacity additions. The margins seported by the Regions in the Intercon-
nection indicate an improvement from about 14% in 2000 to 17% by the end of 2004. These margins include a
mumber of merchant projects for which the Regions bave a bigh degree of confidence to make it to completion.
However, EPSA is tracking a significant amount of announced merchant capacity in addition 1o that included by
tbe Regions. If all of this capacity is included, margins will soar to 28% by 2004,

Figure 9 ’
Eastern Interconnection
Capacity Margins - Summer
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No: all announced merchant generation will be completed, but Figure 10 indicates that even if only a small por-
tion of it is built and put in service, resources will exceed even the high band load projections for the next five
years, resulting in adequate capacity margins. Unless new transmission facilities are constructed to alleviate
congested transmission paths, the Jocation of future generating resources will play an important role in their
deliverability to end-users.

Figure 10
Eastern Interconnection
Capacity vs Demand - Summer
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Table 2 — Eastern Interconnection - Summer

2000 2001 2002 . 2003 2004

Isternal Dewand 564,714 577,474 588,010 598,210 607,758
Isterroptible Desnand & DCLM 26,039 28,262 28,603 26,311 26,489
Net Internal Demand 538,675 551,212 561,407 571,899 581,269
eaieg Copucity Reported by 622,568 642,202 667,500 686,345 700,971
Interconnection Tie Capability 1,850 1,850 1,850 1,850 1,850
Net Interconnection Capacity 624,418 644,052 669,350 688,195 702,821
Resoorees :
Interconmection Marpia 85,743 - 92,840 107,943 116,296 121,552
Jaterconnection Capacity Margs (%) 13.7 14.4 16.1 16.9 173
Planned Capadty Additions Net Under
Con ; 296 3,026 9,750 16,574 24,027
Net Capscity Resonrces Less Capadity
Not Under Construction as Reperted - 64122 641,026 659,600 671,821 678,794
| by Reglons

_{ Resuiing Interconnection Margin 85,447 89,814 98,189 99,722 g7 525
Resultiag Interconnection Capacity
Moargin (%) 13.7 14.0 149 14.8 144

J Ausounced New Merchant Capacity 12,172 41,484 73,989 100,387 104,807
Net Capacity Resoarces Reported by )
.Regions Fius Ansounced New 636,590 685,536 743,339 788,582 8Q7,628
J Merchant Capacity :

;] Resulting Interconnection Margin 97,915 134,324 181,932 216,683 226,359
Resulting Interconmection Capacity -

! Margin (%) 15.4 19.6 245 275 ,28.0

Page 18
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Table 2 — Eastern Interconnection — Summer (continued)

2003 2006 2007 2008 2009

Isteyna) Demand 618,329 629,892 639,914 650,162 659,519
Interveptidie Demand & DCLM 26,489 26,588 26,280 26,156 25,084
Net Interns) Demand 591,840 603,304 613,634 624,006 633,535
WG""__'“" Capacily Reported by 706,737 713,585 718,089 721,834 725435
Intercompection Tie Capability 1,850 1,850 1,850 1,850 1,850
Net Istercosnection Capacity 708,587 715,445 719,939 723,484 727 285
Resowrces

Intercommection Margia 116,747 112,141 106,305 99,478 93,750
Intercomaection Capadity Margis (%) 16.5 15.7 14.8 13.7 12.9
Plaosed Capacity Additions Net Under

Corstrection 32.52_0 38,322 45,851 49,920 52,231
Net Capacity Resources Less Capacity

Not Uader Construction as Reported 676,067 677,423 674,088 673,564 675,054
by Reglons .
Resaking Interconnection Margn 84,227 73,819 60,454 49 558 41,519
Resultisg Interconvection Capadty 325 109 90 74 8.2
Margis (%) ) ) )

Ansoonced New Merchant Capadty 104,807 104,807 104,807 104,807 104,807
Net Capadty Resources Reported by :

Regions Plus Announced New 813,394 820,252 824,746 828,291 832,092
Mercbant Capaeity .

Resulting Interconnection Margis 221,554 216,948 211,412 204,285 198,557
Resolting Interconsection Copacity

Margin (%) 272 . %4 256 .247 239
Reliability Assessment 2000-2009 Page 19
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Western Interconnection

As ip the other Interconnections, resource adequacy of the Western Interconnection will hinge Jargely on genera-
tion capacity additions made by merchant gencration developers. Due to the nature of the Western
Interconnection’s bulk power system (Jarge demand centers scparated by long lines), the location of the
generation additions will be key to their energy deliverability.

There have been a pumber of operating emergencies and alerts in the California area during summer 2000, Based
upon the data contained in this assessment, it is expected that this condition will improve over the Jonger tem
(beyond the next five years). As indicated in the WSCC Regional section, uncertaintics remain regarding partions
of California due to the geography involved.

Figure 11 Western Interconnection Peak Demand

2000-2009 Projection
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Western Interconnection Net Energy for Load
2000-2009 Projection
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Demand in the Westem Interconnection is projected to grow at 2.1% per year compared with the 2.4% average
growth expericnced in the West over the last ten years (Figure 11). The current growth rate projection is greater
than the 1.6% growth rate projected last ycar.

Page 20 Reliability Assessment 2000-2009
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The projected Western Interconnection capacity margin shows a significant increase (Figure 12) for 2000 through
2004, as new merchant capacity goes on line. The margin then declines just as sharply over the remnainder of the
assessment period, due 10 a severe drop off in reported capacity additions against the backdrop of continued
demand growth.

Figure 12

Capacity Margins
Western Interconnection — Sumimer
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Figurs 13 shows a range of possible capaci& margins for the Western Interconnection, with the variable being the
amount of assumed merchant gencrating capacity additions. The margin reported by the Region indicates an

improvement from about 20% in 2000 to

Figure 13 Westem Interconnection 25% by the cnd of 2004. Thesc margins
Capacity Margins - Summer include a number of merchant projects for
39 Porcert ' which the Region has 3 high degree of
confidence to make it to completion.
il o R T However, EPSA is uackin(::i additional
2,100 MW of announced merchant capacity
B in addition to that included by the Regions. If

all of this capacity is included, margins will
approach 26% by the end of 2004.

Wi orvels fmcte BN Figure 14 indicates that projected resowrces
will exceed even the high band projections
' for the next five years, resulting in adequate
2000 2001 02 200 204 capacity margins.
Westem Interconnection
Figure 14 Capacity vs Demand - Summer As can be seen in Figures 13 and 14, report-

ing entities in the We stern Interconnection
- have captured and inchuided the majority of

199 | Inchede

snnounced new merchant generation being

k1
e
1
159
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1720

tracked by EPSA. Western Interconnection
reporting entitics are confident that a high
percentage of this capacity will be buili.
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Table 3 — Western Interconnection — Summer

2000 2001 2002 2003 2004
Imerns] Dewand 132,564 135,366 138,077 140,891 143,776
InterTwptible Demand & DCLM 4,671 4,708 4,707 4,731 4,734
Net Iaternal Demsnd 127,893 130,658 133,370 136,160 . 139,042
oy s Copacity Reported by 159,570 165,400 174,39 182,530 183,599
Intercomsection The Capsbility 1080 1080 1080 1080 1080
Net Interconmection Capacity 160,850 166,480 175,476 183,610 184,679
Resources
Intercomnection Margin 32,757 35822 42,106 47,450 45,637
Intevcoancction Capacity Margin (%) 20.4 215 240 25.8 247
FPlanned Capadty Additions Net Under
Con dom 870 1,554 3720 5,655 6424
Net Capacity Ressorces Less Capacity :
Not Usder Construrtion as Reported 159,780 164,886 171,756 177,955 178255
by Regions
Resulting Jaterconnection Margin 31,887 34,228 38,386 41,795 39,213
Resulting Interconnection Capacity v .
Margin (%) 20.0 208 23 235 20
Anmonnced New Merchant Capadity 768 1,404 2,094 2,094 2,094
Net Capadity Resosrces Reported by '
Regions Pius Annesnced New 161,416 167,884 177,570 185,704 186,773
Merchant Capadty
Resuiting Interconnection Margin 33,523 37226 44,200 49,544 47,7131
Resuiting Interzonnection Capacity . )
Margin (%) 20.8 22 249 26.7 256
Page 22 Reliability Assessment 2000-2009
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Table 3 — Western Interconnection — Summer (continued)

ASSESSMENT OF RELIABILITY

2003 2008 2007 2008 2009
Iaternal Demand 146,795 149,603 152,757 155,846 159,185
Isterreptible Demand & DCLM 4.737 4,742 4,745 4,746 4,743
Net Intersal Demand 142,058 145,061 148,012 151,100 154,438
G""m‘m’:"' Capacity Reported by 184,504 184,907 186,354 187,224 187,936
Interconnection The Capability 1080 1080 1080 1080 1080
Net Interconaection Capacity 185,584 185,987 187,434 188,304 189,016
Resources
Intercompection Margin 43,528 40,926 39,422 37,204 34,578
Interconnection Capacity Margln (%) 235 20 210 19.8 18.3
Planned Capacity Additions Not Under
Co A . 1.367 8,127 9,025 9,025 9,025
Ne¢ Capadity Resonsces Less Capadty
Noi Uader Construction ss Reported 178,217 177,860 178,409 179.279 179,991
by Regions - -
Resuiting Interconmection Margin 36,159 32,799 30,397 28,179 25,553
Resulting Interconmection Capacity
Margin (%) 203 184 17.0 15.7 142
Asnounced New Merchant Capacity 2,094 2,094 2,094 2,094 2,094
Net Cspacity Resowrces Reported by
Reglons Plus Annoenced New 187,678 188,081 189,528 190,398 191,110
Merchant Capacity
Resulting Jaterconmection Marpa 45,620 43,020 41516 39,298 36,672
Resulting Intercornection Capacity ]
Margin (%) 243 2.9 21.9 206 19.2
Reliability Assessment 2000-2009 Page 23
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ERCOT Interconnection

Despite high demand growth experienced over the past few years duc 1o a robust cconomy and higher-than- ex-
pected temperatures, planned and announced capacity additions are expected to provide adequate capacity
resources in ERCOT for the near tenm.

Demand in the ERCOT Interconnection is projected to grow at 2.8% per year, compared with the 3.2% average
growth experienced in ERCOT over the last ten years (Figure 15). The high and low bandwidths assume nommal
long-term weather pattems. Actual peak load growth in ERCOT bas been exceptionally bigh during the past sev-
eral years primarily due to record-breaking temperatures. However, the demand forecast for ERCOT of 2.8% is
very conservative and assumes normal temperatures and some tapering off of the economy and population growth
in the state,

Figure 15 .
ERCOT Interconnocglon Peak Demand
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The reported ERCOT Interconnection’s capacity margin (Figure 16) exhibits the same phenomenon as the other
microonnections: a sharp increase in the near lcrm as merchant plants come on line followed by a commensurate
decrease in Jater periods due to a Jack of proposed new facility additions.

Figure 16

Capacity Margins
ERCOT -~ Summer
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Figure 17 shows a range of possible capacity margins for ERCOT, with the vanable being the amount of assumed
merchant generating capacity additions. The margin reported by the Region indicates a slight decrease from about
22% in 2000 to 20% by the end of 2004. These margins include a number of merchant projects for which the
Region has a high degree of confidence to make it to completion. It is umportant to note that in ERCOT, unlike the
other Interconnections, the capacity margin adjusted for “projects not under construction™ matches that
Tepresenting the best estimate of the Region and the two lines in Figure 16 overlay cach other. In other words, the
projected margins reported by ERCOT include only those capacity additions that are cunmrently under construction.
EPSA is tracking a significant amount of announced merchant capacity in addition to that included by the
Regions. If all of this capacity is included, margins will exceed 36% by the end of 2004.

Figure 17

ERCOT Interconnection
Capacity Margins — Summer
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A — e —————
Not all announced merchant generation will be completed, but Figure 18 indicates that even if only a small por-

tion of it is built and put in service, resources will exceed cven the high band Joad projections for the next five
years, resuviting in adequate capacity margins.

Figure 18

ERCOT Interconnection
Capacity vs Demand ~ Summer
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Table 4 — ERCOT lm_erconnection - Summer

ASSESSMENT OF RELIABILITY

2000 2001 2002 2003 2004
Internsl Demand 54.817 56,501 58,079 59,637 61,129
InterTeptidle Demand & DCLM 3,120 3,087 3,127 3,161 3,197
Net Joteresl Demasd 51,697 53,414 54,952 56,476 - 57,92
Ceoeratiag Cpacity Reported by 65.439 69,839 nr15 72,090 72,088
Interconnection Tie Capability 856 856 856 856 856
Net Interconnection Capacity 66,295 70,695 72,571 72,946 72,944
Resources
Intercommection Margin 14,598 17281 17,619 16,470 15,012
Intercommection Capacity Marpin (%) 2.0 244 243 22.6 206
Mazacd Capacity Additiens Not Undes "o 0 0 0 0
Construction
Net Capadity Resoorces Less Copadty
Net Usder Constraction a3 Reported 66,295 70.695 72,571 72.946 72944
by Regloms
Resulting Interconnection Margin 14,588 17,281 17,619 16,470 15,012
Resalting Interconection Capacity 20 244 243 226 206
Margin (%)
Aspounced New Merchant Capacity 2076 8,628 16,068 18,468 18 468
) 7 Net Capacity Resources Reported by y

{ Regioos Nuws Anscanced New 68,371 79,323 88,639 91,414 91 ,112
Merchant Capadty
Resulting Intercennection Margin 16,674 25,909 33,687 34,938 33,480
Resulting Interconmection Capacity
Margia (%) ] 24.4 327 38.0 38.2 36.6
Resabikty Assessment 2000-2009
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Table 4 — ERCOT Interconnection — Summer (continued)

2005 2006 2007 2008 2009

Ieterna) Demand 62,772 64 496 668.268 68.089 69,959
Interrwptible Demssd & DCLM 324 3257 3,281 3,305 3.329
Net Interwa) Demand . 59,538 61,239 62,587 64,784 66,630
c‘! mersiing Copsclty Reported by 72,588 ‘Nz | 10474 69,614 68,670
Intercommection The Capability 856 856 856 856 856
Net Interconnection Capacity 73,444 72,129 71,030 70,470 69,526
Resonrces .
Interconmection Margin 13,906 10,890 8,043 5,688 2,898
Intercoanection Capacity Margia (%) 18.9 15.1 13 8.1 42
Planned Capscity Additions Not Under .
Constroction 500 500 500 500 500
Net Capacity Resources Less Capacity
Not Under Construction as Reperted 72,944 71,629 70,530 69,970 69,026
Py Regions
Resaking Interconmection Marpin 13,406 10,390 7,543 5,186 - 23%
Resaltiag Interconncction Capacity 9 14 7 74
Margia (%) 8.4 5 10. . 35
Annoonced New Merchant Capacity 18,468 18,468 18,468 18,468 18,468
Net Capacity Resources Reported by ‘
Regions Plas Ansounced New 91,912 90,597 89,498 88,938 87,994

{ Merchant Capacity :

1 Resalting Interconmnection Margin 32.374 29,358 26,511 24,154 21,364
Resulting Interconnection Capadty
Margia (%) 35.2 24 296 212 243
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Transmission Adequacy and Security Assessment

The transmission system of North America is expected to perform reliably at least in the near term. Procedures
 and processes to mitigate potential reliability impacts appear to be working effectively for now. However, the

Joadings on the transmission system are increasing as customer demand for electricity increases and as the system

experiences new loading patierns resulting from increased power transfers.

The transmission system is being subjected to flows in magnitudes and directions that were not contemplated
when it was designed or for which there is minimal operating experience. New flow patterns result in an increas-
ing number of facilities being identified as limits to transfers, and transmission loading relief (TLR) procedures
have been required in areas not previousty subject to overloads to maintain the transmission facilities within oper-
ating limits. NERC TLR is called by security coordinators to curtail transactions that cause transmission facility
overloads or violations of operational security limits. Transmission facility overloads or operation at levels near
security limits do not necessarily translate into an unrelisble or unisecure transmission system; this may instead be
ap indication that the transmission system is fully vtilized and will not support any further economic transfers of
encrgy. There arc several steps or classifications of NERC TLR, ranging from Level 0 to 6.* Curtailments of
transactions do not occur until Level 3 (non-firm) and Level 5 (firm).

Figure 19 depicts the number of TLR cvents for the past four ycars as reported to NERC. As can be scen, the
numbes bas steadily grown as power transfers have increased and the transmission system has become more fully
subscribed. The reader should note that the Figurc portrays only the TLR Level 2 or higher events and not cach
individual TLR, as an event may have multiple TLR levels. Transaction curtailments occur at TLR Level 3 and
above, so the Figure includes events that did pot result in transaction curtailments. Further, cuntaibnent of firm
Jemand occurs at TLR Level 5, so the Figure should not be interpreted as indicating events resulting in firm
demand custailments, as these events are very rare. (The Figure has been included to illustrate the overall trend.)

Tigure 19
Lovel Two or Higher TLR Logs
k-]
m:
x0
™ ——2000
g - —o— 1999
i - —e— 1998
- —e— 1997
™
o
1 2 3 a » s r L] » " 9
Beth
4 - For more infosmation regarding NERC TLR and its levels, please visit http2//8r.nerc.com.
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Maintaining System Reactive Capabllity

A significant challenge to the transmission providers will be to maintain adequate Jevels of reactive support for
the transmission system in the bew open-market era. Unlike real power (MW), the reactive component of power
(Mvar) cannot be easily transmitted over distances and must be supplied Jocally. Without adequate reactive
support, parts of the system can be susceptible to potential voltage collapse or instability. Sources of reactive
power include gencrators, synchronous condensers, transmission lines, capacitors, and very specialized reactive
support devices generally known as static var compensators (SVCs). Demand for reactive power is driven by the
size and type of demand, power transactions across the transmission system, and the Joading of transmiszion
facilities.

Many utilities made concerted cfforts to improve reactive sopport as demand grew by adding shunt capacitors on
their distribution and subtransmission systems. However, there may have been a falloff in maintaining such distri-
bution reactive improvement programs in recent years. Reactive support programs must be ongoing as demand on
the distnbution system continues to grow, and a chief component of that growth, air conditioning, particularly
requires it. Most air conditioner demand is motor Joad, requiring significant reactive power. Because of its
interaction with the transmission system, reactive support is onc arca that distribution companies cannot ignore if
reliabibity is to be maintained on the bulk transmission system.

‘The physics of transferring power across a transmission line causes it to consume reactive power, with increased
transfers resulting in increased voltage drop acioss the line. When beavy power transfers occur across a transmis-
sion sysicm intesface and transmission lines are heavily loaded, voltage in the area of the interface can become
depressed if sufficient reactive supplics are not available to the system.

When transfers of power follow a consistent directional pattern, it is relatively casy to plan and Justify cost for the
Tequired reactive support for the transfers. Significant reactive support was added on the bulk system to enable
higher transfers from ECAR to MAAC and the VACAR Subregion of SERC in the early 1990s. However, under
open access, transactions are being done in Jarge numbers across Jong distances, and often in directions that were
not anticipated when the transmission system was planned and built. Also, the direction and amount of transfers
has become much more volatile, changing daily, and sometimes hourly. Consequently, planning reactive support
enhancements for improving transfer capability is now extremely difficult.

There is currently no incentive 1o increase the Jevels of reactive support on the bulk power systems. In facy, there
are disincentives, because generators are paid to produce real power, not reactive power. There is s tradeoff be-
tween producing real and reactive power because reactive power generation decreases as the real output increases.
A recent spate of puclear unit upgrades effectively lowered the units® reactive power output capabilities.

In the long term, transmission providers need to reevaluate their systems in light of open access, including plan-
ning for necessary reactive suppont. Business is increasing on the transmission system, but very little is being
done to increase the load serving and transfer capability of the bulk transmission system. Most of the transmission
projects planned over the next ten years are intended to reinforce parts of the system to alleviate local problems.
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Table S — Planned Trapsmission

Transmission Clrrait Mes 230 kV and Above

2000 2000-2004 2005-2009 2009 Total
Existing Additions Additioas InstaBed
ECAR 15,843 301 155 . 16,299
cc 6,618 203 213 7,034
MAAC 7,049 58 95 7,202
IMAIN 5,699 303 - 6,002
IMAPP - US. 15,236 494 49 - 15779
IMAPP - Canads 5,846 219 282 6,347
INPCC - U.S. 6,456 228 5 6,689
INPCC - Canada 28,806 a3s 13 29,154
SERC 30,541 1.401 696 32,638
SPP - 6,499 428 305 7.232
Esstern Interconsection 128,593 3,970 1,813 134,376
'WSCC - US. 56,836 1,335 482 58,653
WSCC - Canada 10,714 (22) 46 10,738
WSCC - Mexico 431 - - 431
‘Western Interconnection 67,981 1,313 528 69,822
ERCOT Interconmection 7.033 710 111 7.854
United States 157,810 5461 2,111 165,382
- {Canada 45366 532 341 46,239
Mexico 431 - - 431
NERC Total 203,607 3,993 2,452 212,052

Only 8,445 miles of transmission facility additions (230 kV and above) are planned throughout North America
over the next ten years. This represents only a 4.2% increase in fotal installed circuit miles and most of these ad-
ditions are intended 1o address Jocal transmission concerns and will not bave a significant impact on long distance
power transfers. Newly announced transmission projects have resulted in an increase of 1,467 circuit miles over
last year’s projection.

Four significant EHV transmission projects have been proposed in ERCOT through the ISOs planning process.
Those projects are funded by a unique Texas-mandated cost-sharing formula for transmission projects. However,
appropriate conditions do not exist in all Regions to encourage transmission system additions and reinforcements
to support the needs of the competitive market. New Regional planning entities and approval processes must also
be developed 10 deal with the need for new transmission lines for an open market,

More information regarding the challenges of siting and building new transmission facilities can be found in the
next section of this repon.
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Market Transition

The North American electnic industry has built an impressive record of reliable electric service. Traditional verti-
cally integrated utlitics, with an obligation to supply clectric service and rcgu!atcd as natural monopolics, pro-
vided an effective structure for clectricity supply. However, concern over the ability of monopoly sarvice to pro-
vide incentives for cost minimization and innovative products and scrvices drew legislators’ and regulators’
attention to the cconomic advantages of competitive markets for generation.

As a resull, the clectricity industry in North America is in the midst of 2 major transition. Bundled monopoly ser-
vice is being replaced by a competitive marketplace for gencration at the wholesale level, and, where states and
provinces have adopted restructuring mandates, competitive retail markets are developing as well. While
transmission and distnbution services confinue to be provided by utilities, the Energy Policy Act of 1992 ex-
panded the authonzation for nonutility companies to build and operate power plants that were established previ-
ously by the Public Utility Regulatory Policies Act of 1978. The Federal Energy Regulatory Commission’s
(FERC) issuance of Orders 888 and 889 in 1996 allowed these competitive suppliers open access on a nondis-
criminatory basis to the bulk power transmission system. In addition to open access, FERC Order 888 prompted
utilities to establish independent system operators (1SOs) to operate the power grids. Most recently, in Order
2000, FERC has urged transmission owners to join regional transmission oiganizations (RTOs) to improve the
engincering and economic cfficiency of the transmission grid. These developments have given nise 1o new
opportunities and challenges, as the structure and function of the industry continuces to evolve toward full
competition.

"o obtain the benefits sought through competitive markets, many important and challenging implementation’is-
soes must be addressed, including Intesconnection policies, market power, stranded cost recovery, and ongoing
narket interventions. The rapid changes bring many challenges to all of the market participants as they react to
#conotmic pressures while simultaneously mamtaining the reliability of the power system.

High Market Prices and the Integrity of Interchange

An unexpected threat to reliabihity matenialized in late July 3999 when system frequency on the Eastern
Interconnection dipped to one of its Jowest Jevels in history (59.93 Henz). This occurrence was later shown to be
due to significant under-gencration by at least two control areas in the central United States during times of very
high energy prices. Control areas with a significant market exposure will effectively take energy fiom the rest of
the Intesconnection when prices are high and replace it when prices are Jower if they do not purchase the energy
to cover their obligation. NERC operating policies require that systems short of power shed load to protect the
integrity of the grid in cases where no purchase power is available, but the experience of July 1999 shows that
abuses dniven by spikes in energy prices can alter behavior, Jeading 10 a significant threat to reliability. NERC is
dealing with this issue by clarifying the roles of the various players in the control area function and encouraging
the pricing of inadvertent energy exchanges at prevailing market prices. Additionally, at Jeast one Region has
taken steps to address this problem.

Incentives to Construct Transmission

The transmission grid was oniginally designed to transmit the output of the generation units over fairly short dis-
tances to the local load centers. With the recent industry restructuring and the development of regional wholesale
markets, the utilization of the transmission grid has drastically changed to try to accommodate a Jarge volume of
energy transactions over very long distances. This trend towards a dependency on the transmission grid to «

. facilitate not only economic but also emergency energy transactions is expected to continue into the future.

A robust, reliable transmission system is needed to develop a competitive market and to achie ve its full benefits.
There is a heightened interest in this area by regulators and Jegislators at the state, provincial, and federal levels
during this transition. The challenge before them is to epable market participants 1o build transmission and
generation projects in optimal Jocations (from both a transmission and generation perspective) in order o obtain
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the maximum benefits of competition while maintaining reliability. This will require both financial incentives and
aid in dealing with siting issues. The recent FERC decision to allow an altemmative methodology for determining
the allowed return on transmission assets and FERC Order 2000 may stimulate additional investment in
transrnission.

During the 1960s and carly 1970s when technological improvements enabled (and encouraged) the construction
of extra-high voltage transmission lincs, tbe justification for constructing the lines was the reliability benefit eve-
ryone would realize due to reserve sharing. By tying Regions together, any individual Region would be less vul-
nerable to blackouts and system collapse because it would be able to access the reserves of its neighbors. Al-
though the new lines certainly facilitated inter-utility economy transactions, the volume of such cconomy transac-
tions was relatively low and the central purpose of the lines remained to enbance reliability. To the extent econ-
omy transactions occurred, all customers benefited. As such, the use of eminent domain (the Jegal basis by which
land may be acquired for public use) 16 acquire the rights-of-way these lines used was acceptable.

The changing electric market may be breaking down the social compact behind the principle of eminent domain,
affecting new transmission line construction and may change the way in which reliability is maintained. Public
opposition to the construction of transmission facilities and regulatory uncertainties for cost recovery on ransinis-
sion investments limit new transmission facility additions. The gap between the transmission expansion need and
the proposed constroction of transmission is widening. To support the reliability of the bulk power system, proper
incentives must be developed 10 encourage transmission construction.

One w3y to relieve transmission congestion is to build new transmission hines. This solution to the congestion
problem requires new interregional transmission lines to accommodate what principally will be transactions -
between geographically separate areas. The segments of the population mnpacted by the new transmission Jine
construction will not be the same segments that are benefiting from the profits the pew lines create. This dispanty
will increase the Jegitimacy of the political opposition to new transmission line construction. The fragmentation of
ihe industry into segments not easily identifiable with the famibiar Jocal utility may make matters worse. The step
12 limiting the power of eminent domain (1o, say, lines with a dernonstrable public, ratber than private, benefit)
may be an casy obe for legislators.

Assuming permission to build transmission facilitics can be obtained, who will fund and promote the develop-
ment of new transmission projects? Varying approaches are currently being applied. ERCOT is sharing the cost of
the transmission system cqually among all loads. Alberta issued a Request for Proposals for generation projects
that would decrease the need for additiona) transmission lines and construction is now underway on a number of

- projects. Additional incentives are to be paid to the generation constructors based on the avoided cost of the
transmission projects that would have been required. There is also the possibility of Independent Transmission
Projects. .

Other approaches to address transmission system Jimitations and congestion include the construction of new gen-
cration in demand centers, the implementation of advanced transmission technologies, or economic incentives for
customers to voluntarily reduce their Joads. Those interested in system reliability may have to consider ways to
encourage such Jocal solutions (which may themselves have construction and sighting problems similar to those
of ransmission construction) to avoid being forced to depend on new transmission construction as the only
solution for deteriorating system reliability. :

Market Price
In contrast to the stable encrgy prices of the traditional regulated vtility with an obligation to serve the demand of
its native Joad, the provision of clectric energy in an open market environment will pecessanily reflect the

potentially volatile prices of the commercial market. As price spikes have indicated in the past, the market price in

the short term may become excessively high. These high prices may resull in situations where providers, unsure
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of recovery of costs, curtail service 1o customers, or consumers will no Jonger be able 10 afford the service. In the
absence of an obligation to serve, high market prices may jeopardize continuity of electric service in the sense that
unaffordable prices may discourage providers from purchasing and delivering energy 1o consumers.

Consumer Response to Pricing

A fundamental compone nt of electricity markets, and one that has been conspicuously absent in the regulated
utility environment is consumer demand price response. At present, most electricity customers have no exposwre
to real-time energy prices; they are served under fixed-price tariffs. This fixed-price arrangement worked fine
when market prices were less volatile than they are today. Now it has become very nisky for suppliers who may
not be prepared to serve at any price. To mitigate this financial risk, create an efficient and cffective clectnc en-
1Ry market, and improve the reliability of electric supply, some or all electric customers will have to be exposed
‘to market prices and suppliers will have to develop effective financial hedges to allow them 10 provide fixed-price
contracts without assuming undo nisk.

Some load scrving entities have experimented with this trade-off by designing interruptible Joad tanffs in which
customers offer to have their service curtailed if the utility supplier funs short of capacity. Many of these taniffs
also specify that such interruptible customers will pay market enesgy prices when the supplier’s prict exceeds a
certain threshold. With the recent expeniences with summer price spikes, some utilities have expanded these inter-
ruptible programs by allowing customers to bid their firm Joad into the market. This allows utilities to mitigate
their price risk by payirg their customers to curtail service to firm Joad.

These experiences with market pricing have been instructive. Offered the pos sibility of high energy buy-back
_prices, many clectric customers have found it more profitable to shut down than to continue operations. However,
Lse price at which customers are willing to discontinue tbeir service is usually significantly greater than traditional
tlectricity prices. Because this value is sti)l much Jower than the price spikes seen the last two sumnmers, it is nev-
ertheless in the utility’s interest as well as the customer’s to exploit the bencfits of customer demand curtailment

programs.

{/ltimately, if every electric load saw instantancous real-time pricing, demand would be balanced with supply and
custorners would be willing to discontinue their service or reduce their consumption as prices sose. In such a
perfect world, the feedback mechanism would serve to reduce consumption and promote adequacy.

In California this sumimer many retail customers were exposed to market prices and saw a doubling (or more) of
their electricity bills. The early experience in California exposes the difficulty of developing a market that will
ensure adequacy; prices are volatile in evolving clectricity markets and may result in prices that are much higher
than those expected by consumers. The adequacy problem will not be solved in the near term by merely
converting it into a price problem.

Load Forecasting

- Traditionally, load forecasts have been crucial in planning to meet the needs of vertically integrated electric utili-
tizs. A credible Joad forecast is necessary in the planning and operation of transmission and generation facilities,
revenue and expense forecasts, and in developing forccasts of financial requirements. Regional transmission
organizations (RTOs) may be responsible for reliability in the future and, in a market environment, demand fore-
casts will continue to be crucial for the RTOs. Load serving entities, providers of Jast res ort, transmission
providers, transmission planmers, system operators, and those attempting 10 assess reliability will also continue to
have a nced for accurate load forecasts. In those states in which there continucs to be a “minimun” reserve
requirernent, for example, there must be a forecast of demand to balance against the forecast of supply 1o compare
the resulting capacity reserves with the minimum requirement. This forecast should include the amount of load
that is expected under contract and the type of service such as interruptible load. Several states such as Texas,
Florida, and New York have a minimum capacity reserve that must be maintained. In addition, the state
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" regulatory bodics in some cases use reserves in their evalnation of the performance of electric utilities in their
Jurisdiction. Utilities must show that prudent actions were taken to ensure adequate resources were being
developed to meet firm contracts. There have been recent lawsuits because a utility was unable to supply firm
Joad as contracted.

The role of load forecasts in generation planning will change as the electric industry cvolves towards full compe-
titon. With the increasing dependence on merchant generation, capacity expansion will pot necessarily be driven
by the Joad forecast, but will be more influenced by market price signals. Even though market prices will be key
to the developer’s decisions regarding Jocating merchant capacity, there will continue to be a need to forecast
trends and conditions within Regions for the developer to include in the decision process. In addition, it will be-
come important to forecast the location of both the loads and supply so that those components of reliability arc
balanced. Transmission congestion prices may be useful in belping to balance these concerns.

In a market environment, load for ecasting will become a more challenging function for the industry. NERC's
Load Forecasting Working Group may bave 1o address these forccasting issues to ensure forecasts are totally rep-
resentative of the needs of the Regions. Who will ultimately be responsible for the quality of the Joad forecast
given that multiple partiés are involved in the development of the forecast of demand, supply, and resulting
market signals? How will the load forecast be communicated, and how can it be challenged?

In the future, factors such as price clasticity of demand and development of demand-side resources as a response
to market signals may have more marked effects on the customer demand for electricity. These factors are con-
trolled by multiple parties and will interplay with market conditions. Transmission providers who have historical
load information on which to base future demand may not be able to predict firm requirements since there are in-
terruptible contracts, which are ex ercised dependent on the market price of electricity. There could be multiple
Jevels of reliability available to customers depending upon how much they are willing to pay and this will
Increase the complexity of the Joad forecasting process.

Another difficulty in forecasting comes from the increase in the saturation of distibuted gencratiop. Even with
significant economic growth, there are some sceparios in which customer-owned gencrators can cither decrease
contract usc or result in a net input into the transmission grid. This could create o increase transmission conges-
ton in particular areas of the transmission system. Cuently, state and national legislation is being considered for
certain rencwable technologies that would result in net energy metering so that a customer who used energy dur-
ing on-peak periods could pay it back during Jow-c ost off-peak periods and net its use to zero. However, if large
quantities of encrgy are net metered, it is unclear who will pay for transmission and distribution facilities.

In order to provide a reliable forccast, the industry needs to maintain or develop an information system that will
accurately reflect the various market conditions. The RTOs or transmission providers can develop the load fore-
cast, but this will require the cooperation of all other involved partics. In addition, it may become important to
consider the consistency of Joad forecast information, such as the number of historical weather years or trends in
climate, that are considered in developing the forecast.

Firm Load: Firm Generation Obligation

Electricity supply to all customers can only be assured if al) electricity retailers have contracted with sufficient
generation and transmission capability to ensure that customer demand can be served at all times. Without market
incentives, information, enforcement authority to penalize deficit load serving entities, or the technical capability
10 select discrete customers for curtailment, retailers will have to implement load shedding when the reak-time
generation market undergoes a supply shortage. Using this approach, system security can be maintained, but not
all customers are treated equitably.

Reliability Assessment 2000-2009 Page 35

DOE002-0391

381



RELIABILITY ISSUES
P e ——— ————————— ————

However, if the industry has the information pertaining to deficient areas and enforcement authority, retailers will
be able to differentiate thansclves by their load curtailment performance, and those that spend more moncy to
acquire wider reserve margins will be able to offar mare “reliable” service. Retsilers who are able to aggregate
complementary Joads (with non-coincident peaks) may be able to offer Jower rates. Special rates could also be
provided to customers willing 1o help provide load relief during supply shortages, much like the interruptible
contracts presently beld by industrial customers, but perhaps spread over a wider customer spectrum. “Time of
Day” rates could also be offered to customers willing to pay for the extra costs of metering.

Regulatory and Legislative

U.S. Federal Legislation ,

Prospects for action on federal restructuring legislation will improve with the next Congress, although the timing
for that action, and the scope of issues to be addressed, are still unclear. At least four restructuring bills were
introduced in 2000 that have included a reliability title based on NERC’s tonsensus Jegislative language, which
provides for the establishment of an independent self-regulating reliability organization to sct and enforce
complbiance with mandatory reliability standards for the bulk power system, with FERC oversight in the United
Ltates. .

Among the other issues being considered for inclusion in restructuring legislation are: private-use restrictions on
facilities financed with tax-exempt debt; revisions to the Public Utility Holding Company Act and the Public
Utilities Regulatory Policy Act; portfolio standards for renewable energy; a federal matching fund to encourage
public-benefit programs at the state level; and possible new environmental requirements. -

Legislaton was introduced in both the House and Senate to resolve the private use restrictions on public power
and other restructuring-related tax issues faced by investor-owned utilities. The Electric Power Industry Tax
Modernization Act reflects the recent agreement between the American Public Power As sociation, the Edison
Zlectric Institute, and the Large Public Power Council on industry-wide tax issues that they say need to beup-
dated to accommodate the emerging competitive electricity market. This legislation is needed to suppont partici-
pant’s filing intentions to join regional transmission organizations and the expiration of IRS’s temporary
regulation on private use in January 2001.

FERC

In December 1999, FERC issued a final rule encowraging the formation of Regional Transmission Organizations
(RTOs). The rule established minimum charactesistics and functions that a transmission entity must satisfy to be
considered an RTO. The Commission describes four minimum characteristics of an RTO: independence, appro-
pnate scope and regjonal configuration, sufficient operational authority, and responsibility for shost-term reliabi}-
ity. The Commission describes eight minimum functions that an RTO must perform: taniff administration and de-
sign, congestion management, management of paralle] path flow, provision of ancillary services, maintain OASIS
and calculate Total Transfer Capability and Available Transfer Capability, markct monitoring, planning and
expansion, and interregional coordination.

“The rule required each jurisdictional utility to make filings with the Commission either demonstrating its partici-
pation in an RTO that satisfied the minimum requirements, describing its efforts to form an acceptable RTO, or
explaining its reasons for not doing 50, and its future plans. FERC expects that RTOs meeting the minimum
characteristics and functions would begin operating the transmission facilities no later than December 15, 2001.

On February 25, 2000, FERC issued Order No. 2000-A, reaffinming its December 1999 RTO rule. The rehearing
order retained the voluntary approach to RTO formation, as well as the deadlines set out in the final rule for
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filings dve in October 2000 and January 2001. It also clarified the definition of “market participant,” concluding
that those cntities offering transmission services should not be included in the definition of market participant,
since some might arguc that a pure transmission company that was an RTO might meet that definition.
Independent governance of a “pure Transco™ will be addressed on a case-by-case basis. The order also clarified
the respective rights of the RTO to file its rates with FERC, and of the transmission owner to file to recover its
revenve requirement. In addition, Order No. 2000-A includes the ownership sudit requirements in the regulatory
text and expressly inchudes cooperatives among the public power catitics that must be included in the RTO
Jormation process.

State Issues

Twenty-five states and the District of Columbia have adopted restructuring legislation or regulatory orders and
almost all others arc contemplating it at some Jevel. However, the recent experience in San Diego with significamt
reail price increases has dampened or postponed state interest in advancing retail competition. Scveral states and
local government organizations are urging Congress to lef states handle most of the restructuring issues. Among
the states that have embraced retail competition, many prefer that any federal restructuring Jegislation allow states
1o take the lead on many implementation issues. Congress and the Administration indicated willingness to grand-
father existing state restructuring plans.

In the wake of FERC Order 888 and Order 2000, many state comenissions are concerned about the ambiguity of
junisdiction over retail sales of electricity, particularly in states that bave restructured for retail competition in
genzration scrvices. Stale regulators have expressed a desire to participate in Regional Transmission Organiza-
Cons, ¥ith particular interests in reliability, market monitoring, pricing, congestion mansgement, planning,’and
interregional coordination. While each state bas a somewhat different regulatory authority and structure, all statcs
will retain an ongoing interest and concern over reliability issues in electric service.

The mop below shows the current status (August 2000) of state restructuring ibitatives.

Full Retajl CustomerChsicse?
Current Status of State Restiucturing
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Provincial Issues

In Canada, reliability management has been the primary responsibility of the utilitics, which developed their own
‘standards and participated in developing voluntary reliability standards through NERC. Although NERC'’s Stan-
dards are recognized by the utilities as the industry standard in Canada, cach provincial govermment must grant
approval of electrical entities to participate in NAERO.

The National Energy Board's jurisdiction related to reliability is over the construction and operation of interna-
tional powes lines and electricity exposts. In many -cases, provincial regulators have broad jurisdiction to ensure
that the electricity system is operated in 3 safe and reliable manner, to approve applications for new generation or
transmission facilitics, to approve rates, or to impose operating restrictions on transmission facilities. In all
provinces, cxcept Saskatchewan, provincial regulators oversee electric utility activities.

In the provinces of Alberta and Ontario, responsibilities for reliability are clearly established as pan of the regu-
lator’s mandate. In Alberta, under the Electric Utilities Act, the transmission administrator has responsibility for
reliability management. The transmission administrator js responsible to set standards and requirements for sys-
tem support services and to make amangements for those services. The transmission adminjstrator also may in-
=orporate charges for these services into the tariff. Such tariff must be approved by the Alberta Energy and
Unlites Board. In Ontario, under recent restructuring legislation, the Ontario Energy Board will be an mdepend-
ent regulator for the electricity industry. The independent market operator will make market rules, ncluding
reliability rules, which are subject 10 oversight of the Ontario Energy Board.

“he reliability role varies in the other provinces. In British Columbia, under the Utilities Commission Act, the

~Sritish Columbia Utilities Commission has authority to make orders about matters it considers necessary or ad-
visable for the safety, convenience, and service to the public. In Québec, with new legislative amendments
odopted in June 2000, the Régie de V énergie has jurisdiction to regulate the transmission and distnbution
sctivities of Hydro-Québec 1o ensure that consumers are adequately supplied with electricity and pay just and
reasonable rates. Furthermore, the transmission provider has to establish operating standards and technical
requircments, including standards of reliability for its transmission system, and submit them to the Régje de
i’énergie for approval. The generation is open to competition for new loads exceeding Hydro-Québec’s current
total level, and Hydro-Quebec keeps its hydraulic rights. New generation projects have to be approved by the
govemnment. In Manitoba, Manitoba Hydro may set standards and rules for the reliability of the transmission and
distribution Jines, and may refuse to connect any distribution or transmission line if the line is pot operated in
accordance with those standards. -

Fuels

Natural Gas Outlook

Natural gas is a clean burping, economical, and widely available fuel. These desirable qualities are thrusting nate-
ral gas into prominence as a fuel for electric generation. Natural gas has historically been 2 major provider of en-
ergy to beat North American homes and fuel industry. However, all forecasters of future patural gas growth pre-
dict that electricity generation will be the market sector with the highest growth. Projected natural gas usage for
electricity generation in the United States by 2010 is expected to be 12.2 TCF or four times the 1996 level.

According to the Energy Information Adminsstration of the U.S. Department of Encrgy, electricity generators
were third among the major users of natural gas from 1950 to the late 1980s in the United States. In the future,
supply to electric generators could grow to become the largest or second largest consumer of natural gas by 2010,
depending on the projection. The unknown in the variation in the future projec tions is the implementation of the
carbon emission reductions that could be imposed by the Kyoto Protocol. Carbon emission reductions would
likely cause the displacement of coal-fired sources with natural gas and renewables, which drives the future
projections to higher Jévels.
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Despite the increased demands, it is apparent that the natural gas resources are available. Adequate reserves exist
and will continuc to exist although the level of reserves is dependent on prices and vice versa. Higher prices will
likely drive reserves higher but may also cause some developers 1o reconsider the economic feasibility of their
proposcd gas-fired projects. The vast majority of the United States supply will come from onshore and offshore
sources in the Jower 48-state region. The United States is expected to be importing varying portions of its natura
gas supply during the assessment period, with Canada and Mexico being the main sources of the imports. Drilling
activity appears to be limited only by the significant investment and timing required to build additional drilling
nigs. Table 6 below contains a comparison of forecast U.S. Jong-nun gas import requirements for Canadian gas
and illustrates the point about higher prices resulting in greater supply.

Table 6— U.S. Demand for Canadian Gas

Projection AEO2000 ) Other forecasts
Reference Low eco- High eco- - WEFA GRI DR) AGA
nomic prowth | nowsc growth
Yesr 2015 2018 200$ 2018 2015 2008 - 2013
Lower 48 2. 236 30 5] 23y 24) 23y
wellbead price
(1998 US.
dollars per
thowsand
cubsc feet)
US Dry Gas 25.03 2383 2632 2724 213 24.74 8.75
Sopply (TCP) :
Imports (TCF) 485 4.5 5.12 s5.13 351 525 415

Sowrce: EJA Anmal Encrgy Owtiook 2000

The various forecasts indicate that the needs for Canadian gas in the United States will likely range between 4 and
5 TCF by 'he year 2015 and rise to between 5 and 5.5 TCF by 2020. :

Countering the general optimism about future gas supplics, there is some concern swfacing in Canada about the .
ability to sustain high levels of exports 1o support a robust gas market in the Unjted States. A study of potential
conventional gas’ Suypty from the Canadian Western Sedimentary Basio (WCSB) undertaken by Optiroum Energy
Management Inc. (OEMI), indicates that potential supply frorn the WCSB to the United States may begin to dry
up in the 2009/2010 time frame if efforts are not undertak en immediately to bring alternate Canadian supply
sources forward. The OEMI reference case shows the WCSB beginning to go into decline around the year 2009
and by the year 2014 roughly only half of the existing and plarmed WCSB patura) gas export pipeline capacity
can be filled. By the year 2018, WCSB supplies are less than total Capadian domestic demand. (See Figure 20 on
the next page)
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Figure 20: Mid Case WCSB Marketable Natural Gas Supply and Canodian Demand

WCSB Production And Canadian Demoand
MID CASE Rmnarve Aciihre Mathut 2 rodue Abests Olssnh Doy
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{F'WCSB export pipeline takeaway capacity is to be kept full, the conventional shortfall must be forthcoming
“rom frontier gas (including the Scotian shelf displacing WCSB supplies to castern Canada), coal bed methane,
tight gas, imports, or various combinations thereof. The reference case shortfall that develops by the year 2010 is
assumed to be met by frontier gas or coal bed mcthane. The shortfall is 4 billion cubic meters a year; by 2010, st is
75 billion cubic metars a year. o

rissessment of the Natural Gas Infrastructure :
/Zapacity additions to the transmission pipeline system will be required 1o sup port the increased usage scenarnos.

“In the United States, the EIA expects that new capacity will be primarnily out of Texas, Louisiana, and Oklahoma,
through the South, to the southem coastal states, primarily Florida, in response to growing consumption. Later in
the assessment period, capacity will be to the middle south. Adding capacity to the gas transmission system is
sabject to an arduous process, especially for projects requiring a new pipeline. Given historical responses of the
industry to meet the need for capacity additions, E1A does not believe that pipchine capacity is likely to be a
problem even in the carbon reduction scenarios.

“Not only bave the capabilities of the natura) gas production, transynission, and distribution network
grown significantly since 1990, but the quabity and flexibility of service have uoproved as well. Addi-
tional substantial growth and improvement are expected over the next several ycars. Expanding intercon-
nectivity within the pipeline grid, accompanicd by improved services, will further integrate the natural gas
production and delivery system, thereby helping to accommodate anticipated future demand.” (E1A
Natural Gas Monthly, April 1999)

Coel

In the United States, clectricity production is by far the Jargest use for coal, with approximatcly 90% of the do-
mestic coal production being devoted to this use. The future for coal use is tied 10 otber factors, not the Jeast of
Wwhich is labor productivity. If labor productivity continues to improve, larger markets for coal can be expected.
The EIA is forecasting that there will be increased coal use in the assessment peniod, particularly if oil prices in-
crease. However, the growth in coal use will likely come from Western mines, which produces coal with signifi-
cantly less sulfur content than most Eastern varicties. The penctration of Westem coal into Eastern markets will
be dependent, among other things, on the ability to keep transportation costs in control.
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Tbe transportation problems that plagued the coal distribution system in the past few ycars appear to have abated.
Railroads in the United States deliver over two thirds of the total coal produc tion. Therefore, any problems in the
freight raibroad community are likely to have dramatic irpact on coal delivery, as occurred immediately after the
Union Pacific-Southern Pacific merger.

Planning Issues

Generation Forecasting

For the pear-term, the majonity of projected new plant additions will use natural gas-fired combined cycle tech-
nology. These plants can be built in a very short time and therefore the generation planning horizon has shrunk
accordingly. As a result of the short construction time requirements, there is an increasing trend to designate fu-
ture resources as “unspecified,” or to rely vpon “unspecified” energy purchases. There may be reliance upon
additional small stand-by generators and fuel cells to reduce generation resource requirements.

The industry is experimenting with changing the reserve margin requirements, sometimes in opposite directions.
New York is reducing their requirement from 22 to 18%, while some Florida utilitics have committed to vohm-
tarily increase the requirement from 15 to 20% by 2004. Some discussions even suggest that a free market should
meet the demands strictly based upon price signals and that reserve margin requirement is an obsolete concept.

Environmental restrictions, regulatory renewable requirements, unit retirements, industry rcstrucmnng, and fuel
availability are just a few generation planning uncertainties on the horizon.

Generation Technologies impacts

Despite the pumber of generation lechnologies that continue 1o be touted as commercially practical tools for fu-
ture application, there has not been a trend of wide spread installations. If a practical method for financing the in-
stallation of the devices can be developed, fucl cells, micro-turbines, renewables, and other forms of distributed
generation may be the technologies that will have the biggest impact on planning.

Existing units with connections to the transmission grid are prime candidates to take advantage of technologies
such as re-powering, steam injection, and improved cooling process 10 increase the plant’s total output.

On the Jonger-term honzon, the nuclear industry remains a technology that could be practical, especially m the
view of predictions of increasing air poltution and global warming.

Distributed Generation — Resource Adequacy Effects

}f distributed generation comes into widespread use as predicted, there will be 2 pumber of changes to the
planning process. First, there will be a need faor more information from the distribution companies
regarding the number, location, and capacity. of the sources. This information is required to plan for the
protective relaying and seactive requirements as well as how the source might impact transmission capac-
ity requirements. Secondly, there will be 2 need to develop interconnection agreements similar to the
agreements required for interconnection to the transmission system.

In addition to the distributed generation applications installed at the distribution voltage level, there is a
continuing trend in the number of transmission level customers adding cogmcratmn to serve their
clectrical as well as their steam requirements.

Renewables — NonDispatchabifity )
Many regulatory agencies are mandating that retail encrgy providers entering the retail market provide re-
. mewable energy resources options to their customers. In some cases, the retail energy providers must meet
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a minimum percentage of their energy sales served with renewable energy resources. In Texas, the state
has Jegislated that an additional 2,000 MW of renewable resources be built by 2009. The Encrgy
Information Agency (EIA) estimates that renewable energy sources could account for between 11 and
22% of the U.S. generation market by 2020.

In many cases, the coergy provided from tbe renewable resource is nondispatchable, i.e., when the sun
shines the solar power is produced and all of its energy is utilized. As the amount of nondispatchable ca-
pacity grows, the remaining dispatchable units bave to take a larger share of the responsibility of regula-
tion and Joad following. The renewable resource can contribute to the CRErRy requircments over a given
time period, but the nondispatchable renewable resource provides no assurance that the energy can be
delivered to meet peak demand.

Interregional Analysis and Planning

Regional planning will become an important tool to provide the coordination required between the generation,
transmission, and Joad entities. More focus will have 10 be placed on analysis of generation availability and the
ability to move energy from one Region to another.

The future configuration of “transmission companies” will also bring about a significant change in the scope of
transmission studies, moving them from the Jocal to the wide-area regional studies. The Entergy proposal and the
Alliance proposal are examples of the new RTOs that are being considered for approval by FERC. :

Llectric Power Res earch Institute (EPRI) began a Probabilis tic Analysis of Reliability of the North American
Interconnections in 2000, The results of this study will provide additional tools for the wide-arca analysis and wmill
. potentially spotlight arcas that need transfer capability improvement.

Environmental Issues

The potential reliability impacts associated with environmental policy and regulatory actions depend largely on
the details of their implementation, most of which are not yet known. Important factors in assessing potential
reliability impacts include the stringency of the requirements, the length of com pliance schedules, scope of geo-
graphic applicability, coincidence with other regulatory requirements, the am ount of generation needing
modification and retrofit outage duration, among others.

Gencrating capacity additions and transmission capacity availability will be critical to supporting increasing de-
mand as environmental regulatory requirements, particularly for existing plants, become increasingly stringent.
Announcements of new generating plant capacity commitments indicate that over 190,000 MW of new generating
capacity will be operational by 2004. While not all of this capacity may actually materialize, much of it is already
under development and is expected to significantly support increasing Joad in key regional maskets. The ability of
new capacity to allay environmental-related reliability concems depends on its geographic and temporal
coincidence with existing plants undergoing retrofits or shutdowns.

National Air Quality Standards and Goals ,
Over the pext decade, requirements designed to meet national ambient air quality standards (NAAQS) and protect
visibility in national parks and wildemess areas will come into force. Many of these requirements are not yet fully
defined by the relevant regulatory bodies or are subject to further consideration by the courts, and thus their

mmpact on reliability is uncestain.

Over the next year and a half, resolution is likely of several challenges to rules addressing ambicnt ozone. The
broadest challenges, which are currently under review by the Supreme Court, relate fo the role of cost in setting
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the NAAQS and legislative delegation to agency discretion in EPAs setting new NAAQS for ozone and
particulate matter.

Of more immediate concern for the Northeast, Midwest, and Southeast are two intertwined rules, both of which
impose NOx emission reduction requirements for the purpose of reducing regional ambient ozone Jevels. First is
EPA’s “NOx SIP Call” rule, which effectively would require the extensive mstallation of NOx control technology
in as many as 22 states. While implementation of the SIP Call rule was held up by court challenges for more than
8 year, on March 3, 2000, the U.S. Court of Appeals for the D.C. Circuit upbeld EPA’s authority to require 19
Eastern states and D.C. to reduce NOx emissions under the rale.

The appeals court’s March decision allows EPA to go forward with its stringent NOx reduction mandate in 19
states and the District of Columbia, requiring affected sources 10 achieve an average NOx cmission rate of 0.15
Ibs/mmBtu during the five-month ozone season. EPA will need to recalculate states’ NOx budgets based on the
remand portion of ruling. On June 22, 2000, the Appeals Court lifted its stay on implementation of the SIP Call
rule, and set a new deadline of October 27, 2000 for states to submit their NOx implementation plans to EPA.
However, the court extended the original May 2003 compliance deadline for meeting the required NOx reductions
to May 2004. This extension should help utilities mitigate potential reliability impacts identified in previous RAS
reports related to NOx compliance. For states that do not submit their implementation plans by the October dead-
line, EPA will impose a federa! implementation plan or directly control sources through its “section 126" rule,
which is an alternative approach to NOx reductions and is described further below.

Second, the “Section 126” rule effectively requires the same emission limits as the NOx SIP Call rule on the same
schedule, but it applies to a smaller area and would be administered directly by EPA rather than the states. It was
issued by EPA in December 1999 in response to petitions by Northeastern states under Clean Air Act section 126
for controls on upwind NOx emissions, which the states demonstrated prevent them from attaining the one-hour
ambient air quality standard (.12 ppm) for ozone. The section 126 rule differs from the SIP Call rule in at Jeast
two other key respects. First, section 126 empowers EPA 1o regulate sources directly, so state implementation
plans need not be revised. Second, because it responds only to petitioning states, the section 126 rule affects only
12 of the 22 states (and 60% of the emission reductions) targeted by the SIP Call rule. NOx reduction efforts are
also under way in states other than thosc covered by EPA’s NOx SIP Call and section 126 rules.

To comply with the EPA NOx SIP Call, outagcs of significant amounts of fossil-fucled generation will be neces-
sary over the next few years to install the required NOx control devices. RAS directed a study of the potentia) re-
liability impacts of those retrofit outages on near-term resource adequacy. Results indicate that increased outage
coordination in the Regions and the length of the retrofit window will be important factors in mitigating potential
reliability impacts. Additional details are contained in a scparate report issued by the RAS.

The results of these analyses suggest that any reduction in the amount of SCR retrofits needed for compliance, or
extension of the retrofit window, would lesscn any potential reliability impacts of the NOx SIP Call. For example,
application of altemative NOx reduction technologies or other approaches that do not require additional retrofit
outage time might reduce the number of units requiring SCR equipment, thereby reducing the impact of retrofits.
Similarly, use of State Supplemental ABowance Credits proposed by the EPA could provide compliance
flexibility, again reducing the SIP Call impacts. :

Starting in 2003, EPA is scheduled to designate areas that are in non-attainment with the 1997 revisions to the
ambicnt PM standards, which estsblished a fine particle (2.5 microns or less, “PM2.5™) standard. In addition to
pecessitating PM controls, these designations may cause states to consider additional controls on NOx and/or

S02, which are precurs ors to fine particles, to meet the fine PM standard. State regulations could require compli-
ance within the decade in accordance with the Clean Air Act’s “expeditiously as practicable” construct. However, -
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the agency’s fine PM standard is cusrently under review by the Supreme Count, which increases the uncertainties
associated with the implementation and impact of the standard.

Fine particles are also significant contributors to regional haze. Under EPA’s 1999 rules and schedules coordi-
nated with PM2.5 SIP plans, baze progress requirements will be established through multi-state planming bodies
and subsequently adopted by the States. Reductions of NOx and SO2 emiss jons from the generating sector will be
cvaluated and may be pecessary to achicve compliance with both the NAAQS and the baze plans. In addition, in
the initial stage of regional haze planning, power plants (first opcrational 1962-1977) will be evaluated for their
impact on regional baze in national parks and wildemess areas. Where appropriate, site-specific Best Available
Retrofit Technology (BART) on these plants may be required. The regional body addressing visibility in the West
released draft rules for emission allowances and trading in Avgust 2000.

Based on these developments, some additional requirements for SO2 and NOx cmiss jons are likely. The impact
on reliability of such additional standards is dependent on the length of time allowed for compliance with the
standards and the swnber and type of umits affected.

Plant Construction and Maintenance/Modification

For more than two decades, federal requirements for reviewing the air quality impacts of new, and modifications
to existing, facilitics have been increasingly complex. Over the last decade, EPA bas discussed and proposed, but
pot finalized, revisions “reforming” these new source review (NSR) rules. T be near-term ovtcome of these reform
efforts, in concert with the outcome of a major EPA enforcement initiative against 44 coal-fired plants for alleged
violations of these requirements, will have a decided but undetermined impact upon power generation. The re-
gime governing what activities trigger NSR, which can involve lengthy permitting and air quality evaluations as
well as best-technology requirements, Jargely determines whether and how operators pursue maintenance
activities.

Hazardous Air Pollutants :

EPA is required 1o dete rmine, by December 15, 2000, wheth er regulation of bazardous air poliutant (HAP) (in-
cluding mercwry) emissions under Title ) of the Act, afler regulation under the other titles, is necessary and ap-
propriate. This determination, if affirmative, would precipitate HAP regulation under Title 1 11, in which case the
appropnate Maximum Availabk Control Technology (MACT) level would be identified, and sources would have
three years after this level is set to comply. :

By congressional directive, EPA contracted with the National Academy of Sciences (NAS) to review the science
on which to base a health-based reference dose for mercury, and must consider NAS’s dete rinination in its deci-
sion. The NAS released the executive summary of its report on July 11. The complete report is expected to be re-
leased before the end of August. While the report effective ly validates EPA’s approach to setting a public bealth
“dosc” level for mercury, it also appears to suggest that EPA has not adequately demonstrated that mercury
emission reductions from coal-fired electricity generating units will reduce mercury exposure and health risks.

EPA is expected 1o decide whether to regulate HAPs from electric generation by the December 15 deadline, and
to follow any affirmative decision with proposed standards by December 2003.

EPA is evalusting the use of a cap and trading implementation regime should it decide to regulate HAPs EPA’s
regulatory approach and the development of commercially available control technology will be the key factors
affecting potential reliability impacts. Since the reduction of mercury emissions would also result in the reduction
of NOx and SO2, some bave suggested that EPA’s efforts for reducing these emissions should be coordinated.
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Solid and Hazardous Waste :
EPA in late May 2000 chose not to regulate coal combustion waste as hazardous waste under Subtitle C of the
Resource Conservation and Recovery Act (RCRA). The management of such ash will therefore continue subject
to state law. However, EPA plans to develop national standards undés RCRA Subtitle D to address coal combus-
tion waste disposal in landfill or surface impoundments or placed in mines. These will include both the
“remaining wastes™ as well as “large volume” wastes previously exempted from Subtide C regulation in 1993.
These regulations may, in some cases, Jead to increased management requirements for some plants in some arcas.
EPA bas also said it will revise its May 22 determination including a nced to regulate those wastes under RCRA
Subtitle C.

Water Quality ,

In July 2000, EPA published final revisions to the Total Maximum Daily Loads (TMDL) program, which states
use to meet federal water quality standards. The new approach charges states with developing detailed
implementation plans for meeting each TMDL that they set Since load levels may include nitrogen oxides, mer-
cury, and other toxics, atmospberic deposition is one of the sources that states will consider and possibly restrict.
Upwind power gencration is a major source of cmissions that may cause water quality mmpacts in downwind wa-
tersheds. EPA published its final TMDL ruke on July 13. However, due to active congressional efforts to prohibit
EPA from implementing the rule, the rule’s status and effect remain uncertain,

EPA has recently issued a proposed rulemaking to establish uniform national technology-based requirements ap-
plicable to the location, design, construction, and capacity of cooling water intake structures at new power and
manufacturing plants. The proposal maintains a categorical approach to encourage facilities to be built away from
sensitive waters and removes required (babitat or species) restoration requirements. Facilities Jocated in waters
Judged by EPA 10 be sensitive would be subject to requirements on intake flow volume, intake velocity, and recir-
culation, and could be required to instal) additional technologics beyond closed-cycle cooling. EPA lists various
options in the proposal, among which is the opportunity to demonstrate that a chosen site will not significantly
affect aquatic life and thereby gain less restrictive requirements. EPA is scheduled to propose and fmnalize rules
for existing facility cooling water intake structures by the summer of 2001. No specific existing facility regula-
tions have been proposed, but the agency could require expensive modifications to existing once-through cooling
waler systems, including possible conversions to cooling towers or scasonal restrictions on operations. If costs are
100 high, some generators may elect 1o completely shut down certain units or take the unijts out of service during
fish spawning penods.

All plants using once-through cooling water discharge heated water to receiving waterbodies. Thermal discharges
are subject 10 permit limits on temperature loads. Permitting agencies must review the thermal impacts of plants
in every permit cycle, which are generally five to seven years. As states examine the factors that are leading to
water quality impairment, they must look at all causes collectively. Therefore, plants that discharge heated water
into streams that are suffering impairment from other causes, such as metals or nutrients, may face additional re-
strictions on their thermal discharges. These potential new restrictions could cause significant economic impacts

at some plants, peshaps severe enough to lead to plant shutdowns,

The Administration has proposed a long-term strategy for restoring threatened and endangered salmon and steel-
bead in the Columbia River Basin in the Pacific Northw est. The plan does not call for breaching the four Lower
Snake River dams at this time. Federal agencies will gauge the progress of the recovery strate gy, while maintain-
ing the dam-breaching option in the event that sufficient progress is not made. The proposed plan calls for habitat
improvement measures for the river and surrounding tributaries that improve stream flows, remove barriers to fish
migyation, reform federally funded hatcheries to minimize bammn to wild salmon while improving the survival rates
of batchery stocks, and cap barvest levels of protected species at current levels.
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Greenhouse Gas ReductionsiLimitations

The possibility of carbon reduction mandates under the Kyoto Protocol continues to be a subject of considerable
controversy. Key members of Congress have continued to oppose its ratification, as well as EPA and others’ per-
ceived cfforts to implement the Protocol prior 1o its ratification. Legislative cfforts to provide a framework even
for voluntary carbon»rcducﬁ(_m credits bave continued to lose momentum duc to concerns that a crediting program
would lend support for the Kyoto Protoco). While EPA had understaken efforts 10 offer voluntary programs for
carbon emission reductions, possible limitations in its authority and Congressional scrutiny have slowed such ef-
forts. Other agencics, led by DOE, and some states arc administering programs (e.g., promoting repewable
encrgy) that may effectively reduce carbon emissions.

The emission reductions required by the Kyoto Protocol could have severe implications for the combustion of
“fossil fucls for electncity gencration, which is a relatively cost-efTective source of carbon emission reductions,
compared with other sectors.

Reductions of carbon emissions from the clectric power sector could occur either through a reduction in the de-
mand for i:lcctn'city, or through shifting reliance on more carbon-intensive fuels, such as coal, to less carbon in-
tensive fuels, such as natural gas, renewables, and nuclear. There are significant policy questions surrounding the
range of potential alternative technologics and fucls, including long-term availability, cost, safety, and disposal,

Other Environmental Issues

In certain situations, operating permits have been issued which limit the number of hours that an oil buming or
natural gas burning combustion twbine can operate, especially during peak load periods. These Jocal permitting
restrictions could affect operation of peakin g units when they are needed most.

Presently nuclear generation provides over 20% of the electrical encrgy requirements in the U.S. and Canada.
Within the next ten years, 3,000 MW of nuclear capacity will face re-licensing in the United States. By 2015, al-
most 40% of the 103 nuclear units in the United States will face re-cen sing. Nuclear generation can play an
essential role in a carbon-emiss ions-limited society by providing significant capacity and cnergy without carbon
emissions. This was recognized by the NRC in its recent re-licensing of the Calvert Cliffs Nuclear Plant.

Significant retirement of nuclear capacity (whether due to inability to re-license, economics, or for other reasons)
could increase the need for emission reductions from fossil-fucled capacity, thus further increasing the potential
impact on reliability. The construction of additional renewables capacity and the degree to which nuclear plants
and other non-carbon emitting sources continue to operate will determine the extent of this impact on fossil-based
capacity resources.

Siting of generating units is getting increasingly difficult due to enviroronental and public pressures. In Florida,
Minois, and Indiana, for example, community groups have lobbied state officials for morstoria on the construc-
tion of new generating facilitics on the basis of environmental concems. While these efforts have been unsuccess-
ful, several developers have chosen to abandon selected projects due to Jocal opposition. Reliability could be
impacted if the construction of merchant plants is delayed or cancelled in significant amounts and/or key
locations. : '

Siting challenges can significantly contribute to difficulty and delays in building new transmission facilities. Sit-
ing authorities may hesitate to grant approvals when they do not perceive benefits for their constituencies. Ameri-
can Electric Power’s proposed 765 kV transmission line between West Virginia and Virginia is an example of the
regulatory difficulties the industry faces when trying to expand transmission system capabilities across multiple
state junisdictions. This project, originally scheduled for service in May 1998, continues to be delayed and is now
scheduled for service in June 2004. This delay increases the potential for widespread interruptions. Although
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operating procedures can reduce the risk of interruptions, the likelibood of such power outages will increase until
a system expansion can be completed. ’

Reliability Assessment 2000-2009 Page 47

393

DOED02-0403



REGIONAL SELF ASSESSMENTS

ECAR

The bulk electric systems in ECAR will continue 1o perform well in meeting the forecast demand obligations over a wide

range of anticipated system conditions as long as established operating limits and procedures are followed and pro-

posed projects are completed in a timely manner. There remains particular concern on the certification difficulties of

American Electric Power's 765 kV line between West Virginia and Virginia, which is needed to guard against the
potential for widespread interruptions. Announced capacity resource projects will satisfy the Region’s criterion for

resource adequacy through 2004 if at least 22% of the capacity in these projects are completed and adeguate capacity

resources are availoble when needed, outside the Region. This assumes that the average annual genzranng wnit
availability is maintained ot or above levels experienced in recent years.

* As the industry moves toward increased competi-
tion, ECAR’s membership is striving to meet the
challenge of maintaining the adequacy and security
of its bulk clectnic systems. ECAR contibucs to re-
view and update its organizational structure, govern-
ance provisions, relisbility assessment process, and
technical documents and guides to ensure that reli-
ability is maintained in the changing environment
and that ECAR is in compliance with NERC Pol-
zies and Standards. Full ECAR membership has
been opened to its associate members. ECAR also
contipues to enhance its Open Access Same-time
Information System (OASIS) to improve the
mnaintainability and availability of the system.

ECAR Assessment Process

In ECAR, planning for facility additions is done by
individual member utilities. Regional reliability as-
sessments are performed to ensure that member
plans are well coordinated and that Regional reli-
ability critena are met. The ECAR Generation
Resources Panel and Transmission System Perform-
ance Pancl perform assessments under direction of
the ECAR Coordination Review Committee. The
results of these assessments are documented in re-

ports available on the ECAR website, www .ecar.org.

ECAR assessment procedures are applied to all gen-
eration and transmission facilities that might signifi-
cantly impact bulk electric system reliability. These
assessments consider ECAR as a single integrated
system. The security impact of interactions with
neighboring Regions is assessed by participation in
several interregional groups such as MAAC-ECAR-
NPCC (MEN), VACAR-ECAR-MAAC (VEM), and
MAIN-ECAR-TVA (MET). Generation resource
assessments of the ECAR systems op a Region-wide
basis are performed annvally for a planming horizon

of up to ten years, and semiannual scasonal assess-
ments are made for the upcoming peak demand sea-
sons. Transmission assessments are performed
regularly for selected future ycars out to the planning
horizon and semiannually for the near term. If defi-
ciencies are discovered during this process, the
member system with the deficiency is asked 1o
explain what remedial action will be taken.

Demand and Energy

Throughout the assessment period, the peak total
internal demand of ECAR members is expected to
continue to occur dunng the summer with a 1.7%
average annual growth rate, about the same as last
year. Current resowsce plans developed by ECAR
membcrs project a reliance on direct controlled and
interruptible Joad management programs of about
3,900 MW by 2009 and plans also include about 300
MW of ncw passive demand-side management pro-
grams not controlle d by system operators. With in-
terruptible loads and Joads under demand-side man-
agement removed, ECAR’s net internal demand is
projecied to reach about 107,000 MW in 2009.

Resource Assessment

ECAR members develop ten-year capacity plans that
reflect the new capacity necessary to reliably sexve
demand and energy in the Region. These plans pro-
ject additions of or contracts for about 10,400 MW
of new capacity. Of the ncw capacity, about 8,700
MW are projected to be short Jead-time combustion
turbines. Capacity margins based on the ECAR ten-
year capacity plan, for net internal danand, are ex-
pected to be in the 9-11% range in the 2000-2004
timeframe, but decline 10 2 minimum of about 7% in .
2009. If capacity reported as planned is excluded,
capacity margins will become negative in 2005,
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The ECAR assessment indicates that by 2004, there
v1!l be a need to supplement the capacity presently
under construction by an additional 15,000 MW of
capacity resources. ECAR currently bas an import
capability of about 9,500 MW ._ In the absence of in-
areased import capability, there will be a need for at
Jeast 5,500 MW of additional generating capacity to
be physically connected within the ECAR Region.
This requirement means that about 22% of the an-
nounced ncw soerchant capacity in the Region will
necd to be installed by 2004. ECAR annually con-
ducts an extensive probabilistic asscssment of Jong-
term capacity margin adequacy. It considers the Re-
gional peak demand profike and the generation avail-
ability of ECAR members to assess ECAR-wide re-
liability against a criterion of one to 1en days per
year of Dependence on Supplemental Capacity
Resources (DSCR). Supplemental Capacity Re-
sources include assistance from peighboring Re-
gions, contractually interruptible demands, and di-
rect control load management. One of the most criti-
cal parameters aflecting the adequacy of bulk elec-
tric supply in ECAR is gencration availability. The
2000 capacity margin assessment determined that
the annual generation availability must rewnain at or
above 79% to meet the DSCR cnterion throughout
the assessment peniod. Actual availability in ECAR
has averaged 81% or better through the past five and
ten year periods. It has not been below 79% avail-
abibity in the past tcn ycars to mect the demand
requirements.

ECAR belicves that the aging of generating capacity
will necessitate increased maintenance and length-
ened outsges. By the year 2009, about 66% of the
capacity in ECAR will be 30 or more years old and
about 29% will be 40 or more years old. ECAR
members recognize the challenges in maintaining the
high Jevels of gencration availability experienced in
Tecent years but expect to meet them. As margins
continue to dechine, coordination of maintenance
schedules will become more important and difficult.

Coal, the predominant fue) used within the ECAR
Region, is expected to supply about 69% of the total
¢lectnical capacity requirements in the year 2009.
Altbough compliance plans to meet Phase 1 of the
Clean Air Act Amendments of 1990 (CAAA) have
been implemented, some uncertainty still remains in
NOx regulation compliance. The ECAR Region is

REGIONAL SELF ASSESSMENTS

presently analyzing the reliability impact of the issu-
ance by the EPA of NOx State Impleinentation Plans
that are smplemented by May 1, 2000. The ECAR
Region has about 82,000 MW of active coal capac-
ity. In a survey conducted by the Region, which
covered 79,500 MW of coal capacity, indicated that
about 52,300 MW necds to be retrofitted with selec-
tive catalytic reduction (SCR) equipment. The po-

“tential need to extend the spring and fall planned

outages between now and 2003 to accomunodate
these rerofits presents a reliability challenge for the
Region.

Transmission Assessment

The transmission networks in ECAR are expected to
meet adequacy and secunity criteria over a wide
range of anticipated system conditions as long as
established operating procedures are followed, Jimi-
tations are observed, and critical facilities are placed
in service when required. The Michigan systems are
in the process of installing phase-angle regulators
(PAR) in the remaining three interconnections be-
tween the Detroit Edison and Ontarnio systems but
the PARs will not have full impact unti! afler sum-
mer 2000. With the PAR addition, the power flows
circulating around Lake Erie that have ofien limited
the ability of the Michigan systems to rective firm
purchases from Ontario can be controlled to improve
the transfer capability between ECAR and NPCC
(Ontario). Local transmission overloads are possible
dunng some gencration and transmission contingen-
cies. However, ECAR members usc operating pro-
cedures to effectively mitigate such overfoads. Cur-

Tent plans call for the addition of about 456 miles of

extra-high voltage (EHV) transmission lines (230
kV and above) that are expected to enhance and
strengthen the bulk transmission network. Included
in these planned additions is the American Electric
Power (AEP) 765 kV transmission line between
West Virginia and Virginia. This project, originally
scheduled for service in May 1998, continues to en-
counter certification difficulties, although some pro-
gress has been made during the past year. The earli-
est date that this project can be completed is June
2004. A tri-regional assessment of the reliability im-
pacts of this project concluded that a reliability risk
exists duc to the delay of this project. Although op-
erating procedures can minimize the risk of wide-
spread intersuptions, the likelibood of such power

Reliability Assessment 2000-2009
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outages will increase until the project can be
completed.

Operations Assessment

" Three security coordinators maintain reliability of
the transmission system in the ECAR Region. AEP
is the secunty coordinator that monitors power flows
between ECAR and Regions to the west and south-
west. Allegheny Power is the security coordinator
that monitors power flows between ECAR and the
Regions to the east and southeast. The Michigan
Electric Coordinated Systems (MECS) is the secu-
nty coordinator that monitors power flows circulat-
ing around Lake Ene. Each of these security coordi-
nators works with secunity coordinators from sur-
rounding Regions and uses the NERC bansmission
loading relief (TLR) procedure to maintain the reli-
ability of the interconnected transmission network.
Critical transmission interface loadings within
ECAR are also monitored an3 controlled by ECAR
members.

in adcition to the NERC TLR procedure, the reli-
ability coordination plan (RCP) may be used by
systems in castern ECAR, MAAC, and the VACAR
Subregion of SERC to curtail or kit west-to-cast
transfers to casure adeguate rehability in that part of
the systen.

Two new control arcas have been conditionally ap-
proved and are now operating in the ECAR Region.
These genceration-only control areas are operated by
Enron, and will be considered for full control arca
status afier six-months of operation.

The East Central Area Reliability Coordination
Agreement (ECAR) membership currently consists of
16 full members and 34 associate members serving

- either all or parts of 1he states of Michigan, Indiana,
Kentucky, Ohio, Virginia, West Virginia,
Pennsylvania, Maryland, and Tennessee.
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ERCOT

Near-term generation resource requirements will be met by the existing reserves of generation capacity of the
utilities, qualified facility cogeneration plants, and new merchant plants. In addition, new merchant generation
capacity planned or under construction will add approximately 5,000 MW in 2000. Beyond the year 2000, many
new proposals for generation resources have been made and, as they are completed, will maintain planning
reserves at a relioble level While the majority of new resources are gas-fired, high-efficiency gas turbine com-
bined cycle plants, approximately 200 MW of wind generation has been installed and 300 MW additional wind

generation has been proposed.

The transmission system required to move energy from the generation location 10 the demand centers is adequate
Jor the near term. In 2000, during high demand periods, a number of transmission constraints may be experi-
enced, and Transmission Load Relief Procedures may need to be invoked by the ERCOT Independent System
Operator. The constraints will continue 10 limit some of the transfers until new transmission projects are com-
pleted. Future transmission required for interconnection of new genceration resources will be reliable only if suffi-
cient fime exist to acquire regulatory approval, acquire right of way, and build facilities in the time period be-
tween the commitment of the generator developer to construct and the completion of the new generation Sacility.

Assessment Process

The Engincering Subcommitice produces and per-
forms the power flows required for the members to
assess the reliability of their ransmission systems.
An anmual report is made to report transfer capabili-
ties and the results of selected contingencies. The
studies indicate that the interchange requirements
and contingency evaluation will meet the ERCOT
Planning Criteria. The study work done by the sub-
conunittee is not intended 10 be an exhaustive study
of all the contingencies that would be necessary to
test the system and prove the reliability criteria,
Rather, it is the responsibility of each member to test
their systems, and report to the subcommittee those
issues that might pose a future reliability concemn.

In 1999, all of the ERCOT subcommittees com-
pleted the conversion of the ERCOT Guides, Proce-
dures, and Criteria to be consistent with NERC
Standards. The 1999 Phase I review of ERCOT
found ERCOT in compliance with NERC Standards.

Demand and Energy

Tbe actual 1999 ERCOT summer demand grew to
54,913 MW from 53,689 MW, a 2.3% increase. This
demand includes serving interruptible demands. For
the period 1990-1999, the average annual compound
growth rate has been 3.1%. X

The actual ERCOT energy consumption fell shghtly
from 269,718 GWH to 268,622 GWH, 2 0.4% de-
creasc. For the period 1990-1999 the compound
annual growth rate has been 2.8%.

Tbe average annual growth rate in ERCOT’s sum-
mer peak demand is projected to be 2.7% for the
2000-2010 period. The projected annual growth for
cnergy is 2.3%.

Resource Assessment
Loss-of-load-probability (LOLP) and loss-of-load-
bours (LOLH) reliability studies were not made in
1999. The ability to continue making these types of
calculations in the future may be compromised by
the Jack of data concerning performance and forced
outage rates and the inability to identify future
generating unit additions.

The futwe resowsces that have been specified in the
Capacity-Demand-R eserve Working Papers as un-
specified have brought many new proposals for new
generation sources and interconnections. In the pe-
riod since January 1, 1998, over 35,000 MW of new
capacity has been proposed for construction in the
1999-2003 time frame. While it is unlikely that all

of the proposed gencration will be built, the forecast

for new generation continues 1o improve. An
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estimated 5,000 MW of generation will be
completed in 2000. In addition to the merchant
plants scheduled to be built in the ERCOT area,
several plants will be built at the border of ERCOT
and the SPP Region. In 2000, the 830 MW Tenaska
Frontier Plant will be conn ected and be able to
supply energy to the ERCOT or the SPP Regions.

ERCOT should continue to have adequate resource
reliability as long as the entities responsible for se-
curing capacity resources allow sufficient Jead time
in their acquisition process to ensure the capacity
and associated transmission support is available
when required.

Transmission Assessment

The transmission system is experiencing constraints
during bigh demand periods. The expected 2000
trapsoussion line loading for transfers from sovth to
r.orth ERCOT continue to grow and will require that
ERCOT implement Transmission Line Load Relief
Procedures. For long-term transmission planning,
ERCOT has approved new transmission lines to be
constructed to address these constraints and
strengthen the bulk transmission system to accom-
medate new gencration and increased demands. The
timing of these new facilitics will be important to
reliability. ERCOT is currently experiencing much
higher than anticipated demand growth rates and is
projecting annual demand growth at slightly higher
than 3% in the next few years. Ncw gencration is
needed and is being proposed by the generation en-
tities; however, timing again is cntical. ERCOT cop-
tinues to monitor and analyze transmission service
and generation interconnection requests to assess
rescrve levels and propose pew transmission projects
to efficiently transport generation to demand centess.

Operations Assessment

The ERCOT-ISO that went into ope ration in January
1997 continves to schedule and approve al} transac-

. tions and to make daily assessments of transfer ca-

pability and security based on load flow simulations

of the system that include expected outage
conditions.

The Electric Reliability Council of Texas (ERCOT)
is comprised of six municipal G & T3, six coopera-

tive G & Ts and river authorities, four investor-
owned utilities, 11 independent power producers, 22
power marketers, and 13 transmission-dependent
utilities. ERCOT members serve over 12 million
customers (and about 200,000 square miles or 73%
of Texas) and account for over 63,000 MW of gen-
erating capacity and 32,000 miles of transmission

lines.
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The Florida Reliability Coordinating Council (FRCC) expects to have adequate generating capacity reserves and
transmission system capability 10 meet the Regional reserve margin standard throughout the 2000-2009

assessment period.

FRCC was created in October 1996 to ensure bulk electric system reliability in Florida. FRCC members regu-
larly exchange information related 1o the reliability of the bulk electric system in both planning and operating
areas. As a NERC Region, FRCC has developed a formal reliability assessment process by which a commirtee
and working group structure is unilized 10 annually review and assess reliability issues that either exist or have
potential for developing. The Reliability Assessment Group (RAG) edministers this process and determines what
planning and operating studies will be performed during the year to address those issues.

RAG is also the mechanism for collecting, assembling, and assessing the Regional ELA-411 Report, and the
FRCC Lood and Resource Plan, which is submitted annually 10 the Florida Public Service Commission.

Assessment Process

Within the FRCC Region, the members plan for fa-
<ility additions on an individual basis. However, in
addition to their own databases, they use data devel-
oped as a group under FRCC 1o assess the impact of
acighboring systems and to adjust their plans ac-
cordingly. FRCC maintains power flow, stability,
and short-circuit databases for the use of FRCC and
its members.

Annuslly, the Reliability Assessment Group (RAG)
reviews existing and expected short and long term
conditions within the Region. RAG, which includes
planning, marketing, and operating members, makes
recommendations to the Engineering and Operating
Committees on the studies that should be conducted
by the working groups for the next ycar. These reli-
ability studies encompass Regional generation and
transmission adequacy and sccunty including .
importexport capabilities.

Upon completion of the reliability studies, reports
that include results, conclusions, and recommenda-
tions are published. RAG monitors actions taken to
meet reliability crteria as a result of all study report
recommendations. '

FRCC bas also developed a compliance program to
ensure member and Regional compliance with
FRCC and NERC Standards.

Demand and Energy

FRCC s historically a winter-peaking Region. How-
ever, because the Region is geographically a sub-
tropical area, a greater number of high-demand days
normally occur in the summer. Therefore, it is possi-
ble for the annual peak to occur in the summer. The
projected annual net pesk demand and the energy
growth rates for Florida for the next ten years are 2.3
and 2.1%, respectively.

Resource Assessment

The reserve margins for the ten-ycar assessment pe-
nod (2000-2009) are at or above the FRCC researve
margin standard of 15%. The Resource Working
Group (RWG), as part of its overall assessment of
resource adequacy, determines reserve margin for
both summer and wintexr based on system conditions
at the time of the system seasonal peaks. These sys-
tem peaks are assumed to be in the months of
January and August for planning and assessment
purposes. The reserve margin is determined by util-
izing the net of the total peak demand (which in-
cludes the projected effects of conservation) minus
the effects of exercising load management and inter-
ruptible loads during the peak demand periods.
FRCC members are projecting the net addition (i.c.,
additions less removals) of 11,418 MW of new

capacity over the next ten years. Of this, 10,973 MW

are projected to be natural gas-fired combined cycle.
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The increased reliance on generation that requires a
short build time, such as combmed cycle and com-

- bustion turbine units that burn natural gas, is evident
in the assessment. This technology gives the demand
serving entitics considerable flexibility in reacting to
a dynamic marketplace in today’s changing and
cumpetitive environment. This changing environ-
ment will continue to place more emphasis on
increased efficiency of existing units.

Transmission Assessment

The FRCC Stability Working Group (SWG) has
completed an assessment of outage performance out
to 2005 based on expected power import from the
Southern Subregion of SERC to the FRCC, and
found no problems. The SWG has also completed
and extensive investigation of delayed clearing
faults. Only one potential violation of Category C
performance requirements was identified. Although
the overloads and low voltages can be eliminated by
a series of operating procedures, modifications arc
being evaluated that would mitigate this potential
violation. i .

In the past, the SWG studies had identificd a Central
Florida/South Florida swing mode that was poorly
~damped for certain 230 kV and 500 kV circuit out-
ages. The installation of powers system stabilizers at
key plants in 1998 has improved damping of this

swing mode to an acceptable degree in the pear term.

In the Jong term, some of the new units might
require power Sy stern stabilizers.

The FRCC Transmission Working Group (TWG)
completed a ten-year, intraregional study that com-
prehensively evaluated FRCC transmission system
under nornal and outage conditions for the years
2001, 2002, 2004, 2006, and 2008 based on the ex-
pected power import from the Southern Sub-region

of SERC to the FRCC. The results of this study indi-

caie that any thermal or voltage violations can be
successfully managed in the short term by operator
‘intervention including generation redispatch, sec-
tionalizing, reactive device control, and transformer
tap adjustments. In the long term, violations of crite-
ria can be resolved by planned transmission projects
where there is adequate time to monitor trends and
construct required network upgrades. Individual
members plan to construct 416 miles of 230 kV
during the 2000-2009 assessment period.

The Florida/Southern Planning Task Force performs
interregional transmission studies as required to
cvaluate the transfer capability between the Southern
Subregion of SERC and FRCC.

Operations Assessment

FRCC has both a Security Coordinator and az Op-
crations Planning Coordinator who monitor system
conditions and evalvate near-term operating condi-
tions. FRCC has a detailed Secunity Process that
gives the Security Coordinator the authority to direct
actions to ensure the real-time security of the bulk
electric system in the Region.

The Security Coordinator uses a Region-wide Secu-
rity Analysis Program and a “Look-Abe ad” Program
to evaluate current sy stem conditions. These pro-
grams use databases that are updated with data from
operating mermbers on an as-peeded basis tuougbout
the day. The procedures in the Security Process are
being evalusted and updated on an ongoing basis to
ensure Regional reliability, conformance to FRCC
procedures, and adherence to NERC Standards and
Policics.

The Florida Reliability Coordinating Council
(FRCC) membership includes 34 members, of which
12 operate Control Areas in the Florida Peninsula.
FRCC membership inchides investor-owned utilities,
cooperative systems, municipals, power marketers,
and independent power producers. The Region
covers about 50,000 square miles.
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MAAC

Generation resources are expected to be adequate in the MAAC Region over the next five years. Requests lo inter-
connect more than 38,000 MW of new generating capacity to the transmission system in MAAC by 2005 are cur-
rently being evaluated by PJM in accordance with the PJM Open Access Tariff. MAAC believes that sufficient
capacity will be added 10 meet the MAAC adegquacy objective that the probability of demand exceeding available
resources will be no greater, on the average, than one day in ten years.

Based on identified system enhancements, the transmission capability over the next five years is expected to meet
MAAC Criteria requiremenis. In addition to the direct connect transmission facilities associated with new
generating capacity, several transmission reinforcement projects are expected to be in service by 2005. These
projects are currenily being evaluated by PJM, through the PJM Regional Tronsmission Expansion Planning
Process. Jt is reasonable to expect sufficient transmission will be added 10 meet the MAAC Criteria.

Maintaining Reliability in the
Changing Environment

As the industyy moves rapidly toward retail cus-
tomer choice, the Mid-Atlantic Area Council
(MAAC) is addressing the challenge of maintaining
the adequacy and secunty of the bulk power clectnc
systemns. With wholesale open access, some Re-
gional demand is supplied under contracts that have
no commitments beyond the contract duration. It is
likely that under retail access there will be a dra-
matic increase in the number of these capacity con-
tracts and a decrease in the duration of these con-
tracts. Retail customer choice is available to all cus-
tomess in Pennsylvania. Similar regulations have
been passed in New Jersey, Delaware, and
Maryland. The future challenge will be to develop a
process to provide adequate capacity resources rec-
ognizing that a large amount of demand can switch
supplicrs on a billing cycle basis. MAAC continues
10 review its organizational structure, governance
provisions, reliability assessment process, and tech-
nical documents and guides, to cnsure that reliability
will be maintained ib the changing enviromment, and
that MAAC will be in full compliance with the
NERC Planning Standards and Operating Policies.

MAAC and the PJM ISO

The Mid-Atlantic Area Council (MAAC) is unique
among Regional councils in that it contains only one
control area: PJM Interconnection, LL.C. PIM’s
service area includes all or part of Pennsylvania,
New Jersey, Maryland, Delaware, Virginia, and the
Dastrict of Columbia. Six state and district

regulatory comomissions and the Federal Energy
Regulatory Commission (FERC) have jurisdiction
within the PJM control area.

Implementation of the PJM Open Access Transmis-
sion Taniff on Apnl 1, 1997 facihitated the emer-
gence of PJM’s Regional, bid-based energy market,
the nation’s first.

MAAC Assessment Process
Transmission assessments are performed regularly
for selected future years out to the planning horizon,
and semiannually for the near-tarm system. If defi-
ciencies are discovered duning this process, the
member with the deficiency is required to explain
what remedial action will be taken. Each year the
necessary reserves to remain at a loss of load prob-
ability of one day in ten years are calculated for the
ten-year planning horizon. An agreed to reserve re-
quirement s then sct for the planning period two
years in the future.

The security impact of interactions with neighboring
Regions is assessed by participation in MAAC-
ECAR-NPCC (MEN) and VACAR-ECAR-MAAC -
(VEM) interregional study groups.

PIM has established a Regional Transmission Ex-
pansion Process that will be utilized to enbance the
MAAC bulk power system if MAAC reliability as-
sessments or NERC Standards compliance deem
System expansion pecessary.

Refiability Assessment 2000-2009
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Demand and Energy _

Net pcak demand and energy forecasts for 2000 de-
creased in companson to the 1999 forecasts. The nct
peak demand growth rate recedes to 1.4% from last
year's 1.6%. Geographic zone growth rates vary
from 0.4 10 2.4%. The energy growth rate also
shrinks slightly to 1.5 from 1.6%.

Instalied Generating Capacity

Requirements

Generation resources are expected to be adequate in
the MAAC Region over the next five ycars. Re-
quests to interconnect more than 38,000 MW of new
generating capacity to the transmission system in
MAAC by 2005 are currently being cvaluated by
PJM in accordance with the PJM Open Access Tar-
T. While it is early in the process at the time of this
writing to know just how many projects will actually

be built, it is reasonable to expect sufficient capacity -

will be added to meet the MAAC adequacy objective
of having sufficient capacity to insure that the prob-
ability of demand exceeding available resources will
be no greater, on the average, than one day in ten
years.

The concems identified in earlier ass essments about
tbe continued availability of ALM appear to have
been resolved. It appears that ALM will continue to
be available in the retail open access market based
on actual expenience in 1999 with retail choice m
Pennsylvania.

There are, however, two areas of concem that was-
rant monitoring by MAAC. One concern is the
possible cffects of Environmental Protection Agency
regulations requiring abatement of NOx by 2003 in
all states within the MAAC Region. The extent to
which meeting these regulations results in retirement
of existing gencrating units or long outages of ex-
isting units for capital modifications will be closcly
monitored and evaluated over the next two years.
The second concern is the extent to which market

conditions may result in ofJ-system sales of capacity .

and how that may affect availability of resources in
MAAC, particularly during peak periods. To ensure
Joad-serving cntities have access to available capac-
ity resources, PJM has established daily and monthly
capacity markets.

Transmission Adequacy and

Security Requirements

Based on identified system enhancements the trans-
mission capability over the next five years is ex-
pected to meet MAAC Criteria requirements. In
addition to the direct connect transmission facilities
associated with new generating capacity, several
transmission reinforcement projects are expected to
be in service by 2005. These projects are currently
being evaluated by PJM through the PJM Regional
Transmission Expansion Planning Process. While it
is carly in the process at the time of this writing to
know just how many projects will actually be in-
stalled and the exact configuration of the projects, it
is reasonable to expect sufficient transmission will
be added to meet the MAAC Criteria.

Capacity Additions and

Transmission Planning

The members rely on PJM to prepare a plan for the
enhancement and expansion of transmission facili-
ties to meet demands for firm transmission service in
the PJM control arca. Based on data from the trans-
mission owners and input from an Advisory Com-
mittee, PJM bhas the responsibility to prepare a Re-
gional Transmission Expansion Plan that consoli-
dates the transmission needs of the entire region into
a single plan for maintaining reliability. The Plan is
subject to approval by the PJM Board of Mabagers.

The MAAC staff coordinates the planning of gen-
eration 1o meet combined peak demands of the PJIM
control arca. They coordinate planning of the inter-
connected bulk power transmission system to deliver
energy reliably and economically to customers.
MAAC staff also conducts many speciahized plan-
ning studies within the pool and with surrounding
entities.

Relaying and Protective Devices

" As a result of the 1998 MAAC R clisbility Assess-

ment, several initiatives were undertaken by the PIM
Relay Subcommittee to review existing procedures,
and cstablish procedures for the collection and
monitoring of relaying and protective devices on the
MAAC bulk power system. In addition, the PIM
Transmission and Substation Design Subcommittee
investigated the nonfault operations caused by de-
fective 500 kV circuit breakers. As a result:
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®*  The PJM Relay Subcommittee has established
procedutes for the collechion of relay opération
data st all voltage Jevels that will enswre compli-
ance with NERC Planning Standards
requirements.

* A review of the procedures for generator under-
frequency protection and underfrequency load
shedding data collection was conducted. The
PJM Relay Subcommittee database needs to be
supplemented with coresponding demand and
generation data to become comphant with
NERC reporting requirements. Procedures are
being put in place tuough the MAAC Informa-
tion Management Subcommitiee to collect the
required data.

* Inaddition, the PYM Transmission and Substa-
tion Design Subcommittee initiated a review of
recent trends in circuit breaker performance as-

. sociated with non-fault operations and multiple
facility trips involving circuit breaker malfunc-
tions. Several failure mechanisms have been
identified for certain types of bushings that were
applicd to breakers from 1954 through 1986.
The transmission owners recognize the situation
‘and are addressing the problem. Transmission
ovwners have been requested to provide reports to
MAAC on action taken to address this problem. -

Network Transfer Capability

The concemns identified in earlicr assessments re-
garding capacity emergency transfer capability in
certain subareas of MAAC have not been fully re-
solved. As gencration projects become firm, fewer
or different transmission reinforcement projects will
be required to meet subarea deliverability require-
ments; it is a matter of balancing the generation and
transmission solutions to meet capacity emergency
transfer capability objectives.

In previous assessments, several portions of the
MAAC bulk power system that were found to meet
the deliverability objective with little or po margin
and were retested for the 2004/2005 system with the
following results.

® The dcliverability of capacity for the eastern
PJM Region needs to be carcfully analyzed. Ap-
propriate reinforce ment plans should be devel-

REGIONAL SELF ASSESSMENTS

oped to achieve compliance if the Region is

. found not in complianc e with its deliverability
objective. A 200 MW margin was calculated for
the 2000/2001 planning period. Although sched-
nled capacity additions should improve deliver-
ability, the region will continuve to require care-
ful monitoring. Future margins will ultimately
depend on bow many of the animounced projects
are actually completed

* The Delmarva Peninsula Subarea of Conectiv
meets its deliverability objective for the plan-
ning period with a margin in excess of 200 MW,
When cvaluated last year based on the demand
forecast available at the time, there was no mar-
gin available during the 2000/2001 planning pe-
riod. The observed increase in the margin can be
attributed to a number of transmission upgrades
and generation projects.

* Reinforcement of the bulk power system in the
Cardiff/Landis area of the Atlantic Electric sub-
area of Conectiv will be required by 2004 to be
m comphance with the deliverability require-
ment. A potential reinforcement 10 bring this
area into compliance is the addition of a second
New Freedom-Cardiff 230 kV circuit and 2 230
kV ring bus at Cardiff in 2004.

® The deliverability of capacity for cast central
New Jersey Subarea necds to be carcfully ana-
lyzed. Transmission reinforcement plans have
been developed to achieve compliance if
planncd geperation projects do not come to frui-
tion. Future margins will ultimately depend on
bow many of the announced projects are actually
completed and the extent of ransmission rein-
forcements necessary for the subarea to meet its
deliverability obligation.

Operations Responsibilities

The PJM staff centrally forecasts, schedules, and
coordinates the operation of generating units, bilat-
eral transactions, and the spot energy market to meet
demand requirements. To maintain a reliable and
secure electric system, PJM monitors, evaluates, and
coordinates the operation of over 8,000 miles of
high-voltage transmission lines. The PJM OASIS is -
used to reserve transmission sexvice. Operations are
closely coordinated with neighboring control areas,
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and mformation is cxchanged to enable real-time
sccunty assessments of the transmission grid

The Mid-Atlantic Area Council (MAAC) serves over
.22 million people in a nearly 50,000 square mile
area in the Mid-Atlantic Region. The Region in-
cludes all of Delaware and the District of Columbia,
major portions of Pennsylvania, New Jersey, and
Maryland, and a small part of Virginia. MAAC com-
prises less than two percent of the land area of the
contiguous United States but serves eight percent of
the electrical demand. There are |3 full and 27
associate members of MAAC.

»
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MAIN

Demand and Energy
MA!Nforccuts)tssummc:pcakdcmandforﬂw
20002009 period to increase at an average anmual
rate of about 1.6%, slightly higher than last year’s
projected rate. The actual Mid-Amersica Intercon-
nected Network (MAIN) 1999 peak demand of
49,027 MW was about 7.6% higher than last year's
forecast.

The projected average anmual growth rate of electri-
cal encrgy for 2000-2009 is 1.5%, slightly above
last year’s forecast rate. Actual energy use in MAIN
in 1999 was 243,278 GWh, which was slightly
higher than the 1999 forecast.

Resource Assessment

More than 3,000 MW of new capacity resources are
scheduled to be added within the MAIN Region in
2000. It is expected that net capacity added in 2001
will be even greater than in 2000. Given this large
increase in capacity, Jong-term reserve margins for
MAIN 2s a whole are projected to be within or
exceed the recommended range of 17 to 20% (14.5

to 16.7% capacity margm). The majonty of planned

" capacity additions in MAIN are short lead-time

~ combustion turbine peaking units owned by

merchant power producers.

MAIN is expected to have adequate installed gener-
ating capacily to meet its one-day-in-ten-ycars cnite-
non (0.1 day or Jess per year LOLE). This is based
on the projected yearly reserve margins for MAIN,
an assumed adequate import capability, and the as-
sumption that other Regions carry on average the
same level of reserves as MAIN.

Transmission Assessment

For the summer of 2000, MAIN expects interre-
gional import capability to be adequate, although it
is concemed about its Jower-than-historic non-
simultancous import capability from ECAR. Within
MAIN, the Wisconsin Upper Michigan Intercon-
nected System (WUMS) import capability is inade-
quate. The carly completion of Commonwealth
Edison’s Lockport-Lombard (345 kV double circuit)
hine due to an accelerated construction schedule has

REGIONAL SELF ASSESSMENTS

* improved import capability for MAIN and the

WUMS subregion. However, the western (Eau
Claire — Arpin 345 kV) interface within the WUMS
subregion continues to constrain MAIN and WUMS
imports from the west. This rehability concern has
been demonstrated in the Wisconsin Reliability As-
sessment Organization report. Additiona! details of
the MAIN assessment are contained in the NERC
2000 Summer Assessment report.

For the planning honzon, MAIN expects its trans-
mission system to perform adequately if reinforce-
ments arc installed as planned. This assessment is
based on historic and current analyses used to judge
complhiance with NERC Planning Standards I.A.S}
through 1.A.S4. Specifically, for Standards S1 and
S2, all MAIN transmission owners assessed 2000
summer and 2004 summer conditions as requested
by MAIN; some owners also included assessments
of other time periods. For Standards S3 and S4,
MAIN made its assessment using its Jatest Regional

-extreme disturbance study for 2002, a Regional

study for December 31, 1999 and assessments from
in-house studies provided by MAIN trans mission
owners. Mitigation plans, including the use of oper-
ating guides in MAIN, have been identified to pro-
vide acceptable system performance if the planned
facilities are not available when scheduled.

Major reinforcements that may impact the adequacy
of MAIN’s transmission system for the planning

horizon mclude the following:

* Lockpont-Lombard 345 kV double circwt line
(completed summer 2000)

*  Oak Creek-Arcadian 345 kV project (2001)

® . Weston (MAIN)- Arowhead (MAPP) 345 kV
line (2003) .

* Bumham-Taylor 345 kV line (2004)

The impact of merchant generation has become a
major concern. Uncertainties exist regarding size,
location, and in-service dates of these new plants. As
a result, the overall planning process has become
increasingly challenging.
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MAIN Assessment Process

MAIN’s individual member utilitics plan their own
facility additions. MAIN performs Regional assess-
ments, under the direction of the MAIN Adequacy
Commitice (AC), to enswre that members’ plans are
coordinated to provide a reliable systern. The AC’s
Transmission Task Force performs sbort-tenm and

Jong-term studies of the adequacy of MAIN’s trans- -

mission system. Over a period of years these studies,
along with MAIN member studies, are expected to
test the system for compliance with the NERC
Planning Standards, specifically, Standards 1.A_S]
through 1. A _S4.

The AC’s MAIN Guide 6 study group analyzes the
seliability of MAIN’s generation system using the
Joss-of-load-probability (LOLP) / loss-of-load-¢x-
pectation (LOLE) methodology. This methodology
accounts for load forecast uncenainty due to all fac-
tors, including weather and diversity among NERC
Regions.

MAIN waorks with its neighboring Regions to ana-
Iyze miemregional reliability through its participation
in the MAIN-ECAR-TVA (MET), MAIN-MAPP-
SPP (MMS), and MAIN-SERC WEST (MSw)
groups. Individual MAIN members also initiate
studies with each other and with entitie s in other Re-
pions to assess and improve the performance of the
transmission system.

Operations Assessment

The MAIN Coordination Center (MCC) in Lombard, -

Ilinos, is the secunty center as well as the OASIS
pode for the region. (The MCC provides OASIS scr-
vice to MAIN members as well as Entergy, TVA,
and Associated Electric Cooperative.) The MCC
performs ATC studies for its members on a daily
basis and uses the NERC SDX (system data ex-
change) to model adjacent systems. Nearly all secu-
‘rity and ATC staff have passed the NERC operator
certification test. At Jeast one cartified engineer is on
shift at all tmes.

Duwring the peak demand sunmmer months, MAIN
conducts a moming conference call in order to coor-
dinate operations for the upcoming day. Adjacent
councils, their members, and regulatory bodies also
participate.

MAIN uses the NERC transmission Joading rchief
(TLR) procedre as its primary hnoe loading selicf
tool

Progress is continuing on the MAIN Regional
Security Application Network. This system supports
2 15,000 bus state estimator model with high-specd
contingency checking. The system continues to be
refined and upgraded with enhancements.

MAIN is now a rese rve-sharing group. The auto-
mated callable reserve system is being redesigned
and will be incorporated into MAINNe t II, MAIN's
internal regional comsnunication network.

In the spring of 2000, each MAIN member who
served native demand in the MAIN Region was
again audited by an independent auditor to deter-
mine the status of the member’s power supply
resources for mecting its expected summer demand.

The 43 members of the Mid-America Interconnected
Nerwork (MAIN) include 15 control areas and 28
other organizations involved in Regional energy
markets. MAIN is a summer-peaking Region serving
a popularion of 20 million in a geographic area of
150,000 square miles. MAIN encompasses portions
of lowa and Minnesota, most of Illinois, the eastern
third of Missouri, the eastern two-thirds of
Wisconsin, and most of the Upper Peninsula of
Mickigan.
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MAPP

Planned resources in the MAPP-U.S. area are judged to be inadeguate 1o supply the forecast annual summer
peak demand growth through the next ten years. When demand forecast uncertainty is taken info account, the Re-
gion may be capacity deficit by 2001 summer and nearly 5,300 MW deficit by 2009 summer. MAPP-U.S. utilities
have committed to provide an additional 1,183 MW of capacity during this period. Most utilities in the Region
propose to install notural gas-fired combustion turbines with short construction lead-time to meet capacity

obligaiions.

In general, the MAPP tronsmission system is adequate to meet the needs of the member systems and will continue
to meet reliability criteria through the planning period. Because of the tremendous increase in power marketing
activity, however, the system is expected to continue to operate near its secure limit. Current studies at MAPP
have also ideniified potential restrictions that may limit ener gy transfers from the Twin Cities (Minneapolis-St.

Paul) area to Jowa and Wisconsin.

The Mid-Continent Area Power Pool (MAPP) Re-
gion has significantly increased its membership with
the participation of three transmission-owning mem-
bers in Kansas, two in Missoun, and three in
Wisconsin. These members have joined the MAPP
Reliability Council, Regional Transmission Com-
mitiee, and Power and Energy Market, or all three.
In addition, 26 new trans mission-dependent compa-
nies have joined the MAPP Power and Energy Mar-
ket and the MAPP Re gional Transmission Commit-
tee, or both. MAPP membership now totals 105
members and includes 18 transmission-owning
members, 59 transmission-using members, 75 Power
and Energy Market members, 15 associate members,
and cight regulatory participants.

MAPP Assessment Process

The MAPP Reliability Council and Regional
Reliability Committee direct the annual assessment
of adequacy and security through the Council’s
working group structure. The Transmission Reliabil-
ity Assessment, Composite System Reliability, and
Model Building Working Groups jointly prepare the
MAPP ten-year Regional Reliability Assessment.
The Reliability Studies, Design Review, and Opes-
ating Review Subcommittees arc committed to re-
-viewing MAPP reliability from near-term and long-
term perspectives to ensure the MAPP system can
meet the needs of its members.

Demand and Energy

The MAPP-U.S. and MAPP-Canada combined 1999
summer noncomncident peak demand was 36,263
MW, a 0.7% increase over 1998 (35,998 MW) and
2.5% below the 1999 forecast (37,196 MW). MAPP-
U.S. accounted for 6.8% above 1998 actual demand
and 2.4% below the 1999 forecast. MAPP-Capada
was 11.1% above the 1998 actua) demand and 0.4%
above the 1999 forecast.

The MAPP-U.S. summer peak demand is expected
1o incyease at an average rate of 1.6% pear year dur-
ing the 2000-2009 period, as compared to 1.8% pre-
dicted Jast year for the 1999-2008 peniod. The
MAPP-U.S. 2009 noncoincident summer peak de-
mand is projected at 36,999 MW. This projection is
0.7% below the 2008 noncoincident summer peak
demand predicted last year.

Annual electnc energy usage for MAPP-U.S. n
1999 (164,356 GWh) was 3.0% above 1998
consumption and 2.7% above the 1999 forecast.

Resource Assessment

Generating system adequacy for the MAPP-U.S.
Region is judged to be inadequate over the 2000
2009 period. MAPP-Can ada will be adequate over
the ten-year period. Net capacity for MAPP-U.S.
(committed and proposed generation additions,
uprates, and retirements) will provide an additional
1,183 MW of capacity in the MAPP-U.S. area for
2000-2009. Committed and proposed capacity
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additions (new) acc ount for 897 MW, uprates ac-
count for 301 MW, and retirements accounts for 15
MW. The summer reserve margin is expected to be
below the 1999 forecast and to decline from 2 high
of 17% in 2000 to 14% in 2002 and 6% in 2009
when cummitted and proposed generation is consid-
ered. The MAPP Agreement obligates the member
Systemns to maintain reserve masgins at or above
15%. In addition, when a 3% demand forecast uncer-
tainty is taken into account, the MAPP-U.S. area

" may be capacity deficit by 2001 sumsmer and nearly
5300 MW deficit by 2009 sunmer.

Because of the potential generating system inade-
quacy, the Region must plan for additional resources
and carcfully watch construction lcad times to en-
sure that enough resources will be available to
maintain Regional adequacy. The ability to snport
power may be scverely limited in the near term
because of the lack of external resource availabihty.

Transmission Assessment

The existing transmission system within MAPP-U.S.
is comprised of 7,239 miles of 230kV, 5,742 miles
of 345 kV, and 342 miles of 500 kV transmission
fines. MAPP-U.S. members plan to add 342 miles of
345 kV and 201 miles of 230 kV wansmission in the
2000-2009 time frame. The MAPP-Can ada existing
transmission system is comprised of 4,578 miles of
230 kV and 130 miles of 500 kV tansmission lines.
MAPP-Canada is planning for an additional 501
miles of 230 kV transmission in the 2000-2009 time
frame.

MAPP member systems continue to plan for a reli-
able transmission system. Coordination of expansion
plans in the Region takes place through joint model
development and study by the Regional Transmis-

. sion Committee. This committee includes transmis-
sion-owning members, transmission-dependent
members, power marketers, and state regulatory
bodies. The Transmission Planning Subcommittee,
in cooperation with the five subregional planning

groups, has prepared the MAPP Regional Plan, 1999

to 2008, to meet the needs of all stakebolders.

In general, the M APP transmission system is judged
to be adequate to meet finm obligations of the mem-
ber systems provided that the local facility im-
provements identified in the ten-year transmission

plan are implemented. Current studies at MAPP,
however, have identified potential restrictions on the
transmission system for outages of certain 345 kV
lines in the Twin Cities metropolitan area of
Minneapolis-St. Paul such as Prairie Island-Byron or
King-Eau Claire. These outages may result in system
stability restrictions that Jimit energy transfers from
the Twin Cities to Jowa and Wisconsin.

MAPP has scen a tremendous increase in power
marketing activity resulting from open access and
available low cost energy in the Region. This high
Jevel of activity has stretched the existing transmis-
sion system to its reliability himits to take advantage
of market opportunitics. MAPP membess will con-
tinue to take a proactive role in the planning and op-
eration of the system in a secure and reliable
manner.

Operations Assessment

The MAPP Security Center has been fully opera-
tional with the implementation of real-time system
monitonring of key flowgates, data collection at five-
minute intervals, and near real-time pre-contingency
analyses of system conditions. MAPP member sys-
tems jointly perform interregional and intraregional
seasonal operating studies under the direction of the
Opcrating Review Subcommittee to coordinate real-
time operations. Subregional operating review work-
ing groups have been formed to deal with day-to-day
operational issues such as unit outages and schedules
transmission system maintenance. The MAPP Re-
serve Sharing Pool continues to provide a benefit to
the Region through the shaning of generation during
system emergencies.

The Mid-Continent Area Power Pool (MAPP) mem-
bership includes 105 utility and nonutility systems.
The MAPP Region covers all or portions of lowa,
Mllinois, Minnesota, Nebraska, North and South
Dakota, Michigan, Montana, Wisconsin, and the
provinces of Manitoba and Saskatchewon. The 1o1al
geographic area is 900,000 square miles with a
population of 18 million.
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NPCC

NPCC faces the charge of ensuring adeguate capacity as the industry transforms itself. Currently under study in
New York and New England are over 5,400 MW and 20,000 MW of merchant plant activity to be in service by the
end of 2002. The near-term challenge is to ensure the timely integration of this expected capacity and to fidlly

integrate this new generation into the network.

NPCC Assessment Process
.The NPCC Rcliability Assessment Program brings
together the efforts of the Council, its member sys-
tems, and the NPCC Control Arcas in the assessment
of the reliability of the bulk power system. Over the
years, NPCC has developed an extensive set of Cri-
teria, Guides, and Procedures (NPCC Documents)
that define reliable operation and planning within
"NPCC, and with which compliance is mandatory on
tbe part of all NPCC members. The Reliability
Assessment Program requires that all NPCC docu-
ments are reviewed on a periodic basis to ensure that
they remain current and timely in their focus. As part
of the Program, the Task Force on Coordination of
Planning is charged with conducting reviews of
resource adequacy of each area of NPCC on an
ongoing basis. In a similar mannes, the Task Force
on System Studies is charged with conducting
peniodic reviews of the reliability of the planned
bulk power transmission systemns of each area of
NPCC and the transmission intcrconnections to
other arcas.

The primary objective of the NPCC area reviews is
to identify thosc instances in which a failure to com-
ply with the NPCC Basic Criteria for Design and
Operation of Interconnected Power Systems (Docu-
ment A-2), or other NPCC Criteria, could result m
adverse consequences to another NPCC arcs or
arcas. If, in the course of the study, such problems of
an mter-area nature are determined, NPCC informs
the affected systems and areas and monitors the
resolution of the possible threat to reliability.

Y

Through the establishment of the Compliance
Monitoring and Assessment Subcommitice, the
NPCC Reliability Assessment Program bas been
enhanced to ensure that NPCC will comply with the
NERC Plarmning Standards and Operating Policies as
well as the NPCC Criteria. NPCC is also completing
a comprehensive review and restructure of its oper-
ating Criteria and Guides to better align the NPCC

and NERC documents, appending the NPCC-spe-
cific portions of its Criteria and Guides to the Stan-
dards and Requirements of the corresponding NERC
Operating Policy, creating an augmented, composite
NPCC-NERC document.

Demand and Energy

The average annval growth rate forecast for the
swnmer peaking United States entities of NPCC for
2000 through 2009 is 1.2%, a slight decline from the
1999 forecast of 1.4%; projected annual clectrical
energy growth rate is 1.2% as compared with the
projection of 1.5% for 1999. The average annual
growth rate for the winter-peaking demand for the
Canadian members of NPCC is }.1%, as compared
10 last year’s 1.2% forecast. The projected annual
electrical energy growth rate is 1.2%, as compared
with a growth rate of 1.3% projected in 1999.

Resource Assessment

New England

New England will meet the NPCC Resowce Ade-
quacy Criterion of one day m ten ycars loss-of- load-
cxpectation (LOLE) for the period 2000 through
2009, inchusive, if futuse generating capacity addi-
tions are fully integrated into the New England
transmission system. If partial integration is as-
suined, and a 50% derating of thes e new generating
resources is modeled to reflect transmission con-
straints, New England system rehiability could be
below the one day in ten years LOLE criterion by
the year 2006. New England also projects adequate
resources to meet its reliabibity criterion through
2005, assuming a high Joad growth scenario. Beyond
2005, contingency plans will be called upon should
this occur.

New York

New York will meet the NPCC criterion of one day -
in ten ycars Joss-of-load-cxpectation (LOLE)
through the 2002 peniod, at which point
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undetermined market solutions must be obtained,
mchiding over 5,000 MW of proposed merchant
activaty.

Ontario

Ontario is forecasting adequate levels of resources
throughout the reporting period to meet the NPCC
adequacy criterion, with four previously laid up nu-
clear units anticipated for a return 1o service in the
2002 to 2003 time period.

Québec :

For the near term, Québec projects adequate reserves
to comply with the NPCC LOLE criterion of one
day / teo years for the near term. Beyond 2005, over
2,500 MW of uncommitted hydroclcctnc capacity
continues to be studied.

Maritime Area (New Brunswick, Nova
Scotia, and Prince Edward Island)

The reserve critenion for the Marnitime Area is 20%,
and adherence 1o this criterion demonstrates
compliance with the NPCC reliability criterion. As a
result of the Sable gas ficlds, the Maritimes Area of
NPCC now projects increasing usage of natural gas
for electricity gencration during the 20002009
period.

Transmission Assessment

The existing interconnected bulk electric transmis-

- shn systems in New England, New York, Ontario,
Québec, New Brunswick, and Nova Scotia meet
NPCC Critena and are expected to continue to do so
throughout the farecast period. In the U.S. areas of
NPCC, planned transmission additions for voltage

levels 230 kV and above total 333 miles, all in New

England. In Canada, planned transtnission line addi-
tions during the ten-year forccast pexiod fos voltage
levels 230 kV and above tota) 343 miles in Québec
and 25 miles in Ontario.

A key project currently planned in NPCC will
Jeduce the number of calls for NERC transmission
loading relief (TLR) procedures. Ontario Hydro and
Detroit Edison are in the process of enhancing the
transmission facilities on the Michigan-Ontario
interface. Additional transformation and total phase-
shifier control of the interface will be ac hieved by
adding phase-angle regulating transformers to the
Scott-Bunce 120 kV circuit and the two Lambion-St.

Clair 345 kV circuits. Together with the existing
phase-angle regulator transformer m the Keith-
Waterman 230 kV circuit, thes e enhancements will
result in full PAR control of the intexface, permitting
the distribution of power flows ovar the individual
interconnections to nearly match their ratings and
increasing the thermal capability of the Michigan-
Ontarnio interface by almost 400 MW. The phase
shifter for Circuit L4D (Lambton-St. Clair 345 kV)
remains in the manufacturing process and will not be
operational until late in the autumn of the year 2000
at the earfiest.

To further the coordination of interregional trans-
mission assessmment, NPCC is a party to Inter-Area
Coordination Agreements with MAAC and ECAR.
Through these and a similar agreement among
MAAC, ECAR, and the Virgnia-Carolinas
(VACAR) Subregion of SERC, studies are regularly
conducted among MAAC-ECAR-NPCC (MEN),
YACAR-ECAR-MAAC (VEM). All are perfonmed
under the auspices of the Joint Interregional Review
Committee, composed of representatives from
ECAR, MAAC,NPCC, and VACAR.

Operations Assessment

Rehiable operations within NPCC are achieved
through a bicrarchical system. Criteria, guides, and
procedures developed at the NPCC level are ex-
panded and implemented at the area level by the
three Canadian control areas, the New York 1SO,
and the 1ISO New England Inc. The criteria establish
the fundamental principles of interconnected opera-
tions among the areas. Specific operating guidelines
and procedures provide the system operator with
detailed instructions to deal with such situations as
depletion of operating reserve, capacity shortfalls,
line loading relief, declining voltage, light Joad con-
ditions, the consequences of 2 solar magnetic distur-
bance, measures to contain the spread of an emer-
gency, and restoration of the system following its
Joss. Coordination in the daily opcration of the bulk
clectric system is achicved through recognized prin-
ciples of good clectric system operation, communi-
cations, and mutual assistance during an emergency.

TransEnergic, the New York ISO, the Independent
Electricity Market Opcerator (Ontario), and the 1ISO
New England Inc. serve as the security coordimation
centers for NPCC. As such, each will exchange
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necessary secunty data through the Interregional
Security Network (ISN). Fusther, NPCC routinely
conducts weekly operational planning calls between
control area operators to coordnate short-tcrm
system operations. NPCC establishes procedures for
the exchange of security information discussed in
these regularly scheduled, preasranged conference
calls. The NPCC emergency conference call mecha-
nism is a too} that augments the regular conference
call process to enable operational security entities in
NPCC and neighboring Regions to commmicate
current operating conditions and facilitate the pro-
curement of assistance under emergency conditions.
These calls may be injtiated upon the request of any
NPCC contro] arca sy siem operator and are coor-

dinated by NPCC Staff. NPCC has also established a.

Mcemorandum of Understanding on Arca Emergency
Assistance to facilitate area response to cither a
forecast or actual shortage of operating reserves.
Through this Memorandum of Understanding, coor-

timation will be assured with peighboring areas, and

clear and efficient communications with participants
in all Regional markets will be established. The
objective of the process is to maximize reliance on
the marketplace to provide emergency support,
thereby minimizing the need for emeargency
transactions between the control areas.

_ Ontario and New York, together with other Lake

Erie companies, participate in the Lake Erie Emer-
gency Redispaich (LEER) procedure. The objective

- of this procedure is to facilitate emergency redis-

patch among participants within the Lake Erie con-
trol areas to relieve transmission constraints that
could otherwise result in the requirement of another
Lake Enie company to shed firm load. LEER is im- .
plemented only when furm load curtailment is immi-
pent. The LEER procedure was originally approved

" by FERC on May 12, 1999, and the Lake Eric Secu-

ity Process Working Group continues to refine the
security 1ools used to activate the LEER procedure
10 cosure they continue to meet the needs of the
Lake Erie system operators.

NPCC is a voluntary, non-profit organization. Its
current membership, of which there are 40, repre-
sents Transmission Providers, Transmission Cus-
tomers, and ISOs serving the northeastern United

States and central and eastern Canada. Included in
the Membership Agreement are nonvoting member-
ships extended 10 regulatory agencies with jurisdic-
tion over participants in the electricity market in
northeastern North America as well as public inter-
est organizations expressing interest in the reliabil-
ity of electric service in the Region. The geographic
area covered by NPCC, approximately one million
square miles, includes the state of New York, the six
New England states, and the provinces of Ontario,
Québec, New Brunswick, and Nova Scofia.
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SERC

Assessment Process

The Reliability Review Subcommittee (RRS) of the
Southeastern Electric Reliability Council-Engmeer-
ing Committee (SERC-EC) annually assesses and
reports on the adequacy of reliability studies cop-

" ducted by the four subregions of SERC. The RRS
also assesses the coordination of such studies with
other affected subregions or Regions, and the ability
of the planmed systems to meet SERC and NERC
reliability criteria.

The RRS evaluates adequacy and security for a ten-
year period based on the SERC “Principles and
Guides for Reliability in System Planning.” Data for
this analysis is provided to SERC by the individual
member systems.

The RRS maintains a listing of reliability studies;
recommends new reliability studies deemed neces-
sary,; reviews SERC reliability criteria (along with
the SERC Planning Standards Working Group); acts
as liaison between SERC-EC and other groups
within SERC and NERC; and serves as a
cleaninghouse for the exchange of information.

In June 2000, the RRS completed its 215t annual
review of subregional expansion plans and the proc-
ess of coordination of planning among the SERC
subregions and between SERC and adjacent
Regions.

Demand and Energy

The SERC 1999 sunmmer peak demand of 149,012
MW represented a 4.6% increase from the 1998
summey peak of 142,506 MW, and was around 1%
higher than forecast. The 2000-2009 forecast of
average annual growth in summer peak demand is
relatively unchanged from the previous forecast,
now projected at 2.36% growth.

Annual electric encigy usage in 1999 was 768.4 Bil-
lion kWh, which was 2.8% greater than the 747.7
BKWh of electric energy usage in 1998. The fore-
cast growth rate in encrgy usage is 2.4%. The his-
torical SERC growth rate (excluding the Entergy
subregion) for the Jast ten years is 2.92%.

Resource Assessment

Planned resources are judged to be adequate to meet
forecast annval summes peak demand growth for the
2000-2009 period. Net capacity additions within
SERC for the ten-y ear period total approximately
34,000 MW. These additions include combustion
turbine units (40%), combined cycle (44%), and
unspecified other (15%).

The overall SERC capacity resource margin for the
ten-year period is 10-11.6% with a drop 10 9.6% in
the last year. Approximately 35% of the planned
capacity additions in the next ten years are
uncommitied, undefined resources.

In SERC, as in many other Regions of the country,
significant amounts of merchant power plant capa-
bility are expected to be built within the next ten
years. Almost 5,000 MW of capacity has been an-
nounced with the expectation of completion over the
next year. Based on a survey by EPSA, roughly
20,000 MW of merchant capacity is in vanious
stages of development targeted for completion by
the end of 2003. Of course, the amount of that
capacity which will actually be built is highly de-
pendent on factors such as market prices over the
next few years; ability to arrange suitable intercon-
nection and transmission access agreements; the
pumber of other merchant plants that are being con-
structed; ability of the company to obtain financial
backing; and other typical business factors. In the
long term, those same factors will help to set the
tone for development in SERC or other Regions.
While a portion of this new capacity consists of
modifications that create additional megawatts of
capacity at pumped storage, nuclear, and hydro fa-
cilities, the SERC Region is relying beavily on
peaking capacity that must be contracted for,
planned, and constructed in a short but manageable
time period.

Based on its review of the 2000-2009 period,
SERC’s committed capacity margins appear ade-
quate for the Region in view of the significant com- .
mitment by member systems to short lead-time re-
sources. The Region and its member systems must
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continue to carefully monitor this capacity lead-time
10 ensure that proper resource development is
pursocd to maintain Regional reliabibty.

Transmission Assessment

The existing bulk transmission system within SERC
1s comprised of 20,558 miles of 230 kV, 753 miles
of 345 kV transmission lines, and 9,230 miles of 500
kV transmission lines. SERC Systems plan to add
1,829 miles of 230 kV and 268 miles of 500 kV
Jnes in the 2000-2009 period.

SERC member systems continue to plan for a reli-
able bulk transmission system. Coordination of
transmission expansion plans in the Region is main-
tained by joint modeling cfforts among member
systems. The ability to transfer power above cam-
tractually committed uses both intra- and inter-re-
gionally, has become marginal on some interfaces
under both studied and actual operating conditions.
This s a reliability concern because it impacts the
geographic diversity of external resources that can
be called upon during emergency import scenarios
hat may result from large unit outages.

The increase in bulk power marketing activity re-
sulting from the transmission open access tariffs
continues to push the operating state of the transmis-
sion systemn into conditions for which it was not
originally planned. SERC member systems need to
take a proactive role in advocating the continved
planning and operation of the system in a manner
that meets NERC and SERC reliability criteria.

Operations Assessment

SERC has implemented several measures in the last
few years to ensure reliability of the system. There
are five Security Coordinators in SERC — one in
¢ach of the Entergy, Southern, and TVA Subregions,
and two in the Virginia-Carolinas Subregion. In ad-
dition, line loading relief procedures have been im-
plemented since the summer of 1997. The SERC
ATC Working Group bas continved to refine the
SERC ATC procedures to improve the overall
process and to comply with the NERC requirements.

SERC member systems jointly perform seasonal
operating studies and coordinate operations. The
establishroent of Security Coordinators and the

REGIONAL SELF ASSESSMENTS

sharing of real-time information have provided sig-
nificant reliabibty benefits for operating the system.

Southeastern Electric Reliability Council (SERC)
membership includes 37 members and 30 associate
members. The Region, represented by the Council, is
located in 13 states in the Southeastern United
States, and covers an area of approximately 464,000
square miles. SERC is divided geographically into
Jour diverse subregions that are identified as Sowth-
ern, Tennessee Valley Authority (TVA), the Virginia-
Carolina Area (VACAR), and Entergy.
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SPP -

SPP will have adequate generation capacily over the short term. Beyond the shori term, meeting the target mor-
gins will be highly dependent on the ability of the market to provide the necessary generation resources.

The bulk transmission system is adequate for at least one year. Beyond that point, it is somewhat difficuit to as-
sess the bulk transmission system because of the large monber of proposed merchant power plant additions in and
around SPP. The bulk transmission study performed recently showed marginally adequate transmission to handle
apanded growth in the Region. Should merchant power plant development continue, transmission would not be
adequate to handle extensive exports required 10 deliver the new power to other markets outside SPP. SPP has
already found that insufficient lead time exists to add transmission facilities to accommodate some of the
generation additions and transmission requests planned for the short term.

Regional Transmission

Organization

SPP, under a collaborative effort, will submit a filing
to become a FERC-recognized Regional Transmis-
sion Organization (RTO) pursuant to their Order No.
2000 and order on SPP’s initial filing. SPP will be
1esponsible for Regional planning in coordination
with aflected transmission owners and other Mem-
bers. This includes authority 10 direct transmission
owners to construct transmission facilities in accor-
dance with coordinated planning critenia, or, if nec-
essary, under SPP's TanfY. Such planning must con-
form to SPP’s own relizbility sequirements as well
as those of NERC and tach transmission owner, and
with all applicable requirements of federal or state
regulatory authonties. Togetber with SPP’s market-
based congestion management/pricing mechanism,
such transmission planning and expansion responsi-
bility enables SPP to administer efficient and rehi-
able transmission service in coordination with state
and regional authorities consistent with the RTO
Fina) Rule.

State Restructuring for Retail

Access

Four of the eight states within the SPP Re gnon hzve
cwrent state legislation mandating retail open ac-
cess. Arkansas, Oklahoma, New Mexico, and Texas
have retail open access mandated to begin as early as -
June 1, 2001 (pilot project for Texas). New Mexico
has delayed retai) open access until Janvary 1, 2002,
which coincides with full retail open access for

Arkansas and Texas. Oklahoma retail open access
will occur July 2002.

The existence and participation of an RTO in market
operations is anticipated in the Arkansas and Texas
Jegislation. Generally, the gencration portion of
traditional utility operations will be deregulated and
be available for the electric service provider to pro-
cuse for delivery to end-use customers. The impact
of retail open access on inter-control area scheduling
and tagging from deregulated géneration and electric

" service provider procurement activities has not been

determined, but it is anticipated to increase. Reliabil-
ity is a major consideration toward development of
the retail access processes.

Assessment Process

_ The SPP Reliability Assessment Working Group

(RAWG) reports directly to the SPP Board of Di-
rectors in an “auditor” role. The RAWG reviews
(and swunmarizes in SPP"s Annual Report) the many
detailed studies performed by SPP organization
groups throughout the year. The RAWG tracks and
documents SPP bulk electric system reliability and
bighlights areas that, if unsuccessfully managed, will
threaten service continuity.

Additiopally, RAWG review s member projections
of demand, capability, and capacity margin, RAWG
analyzes how futare sesource needs are planned and
met such as through committed versus uncomumitied .
new capacity, unknown or undermined capacity,
units returned to service, and demand-side manage-
ment. Furthermore, RAWG reviews loss-of-load-
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expectation (LOLE) analyses performed by another
SPP working group as well as studies performed by
the Transmission Assessment Working Group
(TAWG).

Demand and Energy

SPP is a suinmer-peaking Region with projected an-
nual peak demand and energy growth rates of 22%
and 2.3%, respectively, over the next ten years,
Members continue to forecast similar growth of fu-
ture demand and eriergy requirements compared to
previous years. These growth rates are consistent
with the 1en-year historical growthrates of SPP.

Members are focusing more on the short term (two
to five ycars), thereby shrinking the planning hon-
zon. This reduces the need for long-term (five to ten
ycars) forecast accuracy. The projected growth rates
for peak demand and encrgy over the next five years
are 2.1% aod 2.2%, respectively. The actual growth
rates for peak demand and energy over the last five
years were 2.5% and 1.8%, respectively.

Resource Assessment

The SPP reliability criterion requires members to
maintain at a minimum a 12% capacity margin. Ex-
pected capacity margins reflected in E1A-411 data
are 14.6% in 2001, 14.4% in 2002, and 13.8% in
2003. The capacity margins have a steady decline

- after 2003 down to as Jow as 10.3%.

Excluding from the EIA-411 information uncom-
mitted purchascs, sales and capacity additions and
inchiding only very certain capacity additions, the
expected capacity margins are 13.7% in 2001, 12.7%
in 2002, and 11.4% in 2003,

Regarding capacity margins beyond 2003, SPP
members, for the most part, are assuming that the
market will provide needed resources or that new,
presently uncomnmitted capacity sources could be
made available by those members within a two- or
three-year time period.

Current merchant plant activity is high and in stark
contrast to the almost non-existent activity only two

years ago. Many of the proposed plants are complet-_

ing permitting and starting construction. The fore-
cast for available merchant plant additions 1o assist

- REGIONAL SELF ASSESSMENTS
W

in maintaining the rcqﬁircd capacity margin is very
good.

The E1A-411 information does not reflect 7,735 MW
of merchant plant additions being planned for the
2000 to0 2003 time period. These planned additions,
by year, are 1,852 MW in 2000, 2,611 MW in 2001,
2,172 MW in 2002, and 1,100 MW in 2003.

These merchant plant additions would significantly
incsease the above-mentioned capacity margins. This
increase is approximately 1.7 percentage points for
cach 1,000 MW of the merchant plant capacity that
is added. For example, if all of these merchant addi-

- tions were made as planned, capacity margins for the

2001-2003 period would be between 21 and 24%. In
addition, only a small percentage of the planned
merchant capacity would need to be added in order
to increase the above stated 11.4% capacity margin
for 2003 to the 12% minimum required capacity

As explained in the preface above and the
“Transmission Assessment” section below, there
may not be sufficient Jead time to mstall the trans-
mission facilities required to acc ommodate the
addition of some of the planned merchant capacity.

Though SPP has never experienced loss of fimn
customer demand due to a capacity shonage, lower
margins may challenge this trend in the future. Gen-
cration reliability assessment is becoming very diffi-
cult in the increasingly competitive market place.
While cconomic theory states that the market place
will meet demands, system operators have had fre-
quent difficulty finding access to resources,
regardless of price, in the past several years.

Transmission Assessment

Only a few transmission facility additions of re-
gional significance are planned for the bulk trans-
mission system over the next ten years. The addi-
tions being planned mainly benefit local areas and
have minor impact on subregional or regional trans-
fer capability. The planned transmission facilities of
Regional sigmficance include:

®* 345 kV interconnection between the northem
and westemn subregions of SPP in 2001, which

Reliability Assessment 2000-2009
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will increase the transfer capacity between these
subregions as well as between SPP and MAPP,

* 200 MW BVDC interconnection between SPP
and WSCC in 2004, and

=  Substantial additional transfer capacity within
the west-central subregion of SPP in 2006.

For the purposes of OASIS posting of Available
Transfer Capability (ATC), transfer capability stud-
jes are performned monthly on the bulk transmission
system based on a sliding 1 6-month window. These
calkulations determine the most restrictive credible
contingencics as recognized by cach member
company and/or the Regional transmission provider.

The bulk transmission sysiem is shown to meet ap-
plicable NERC and Regional planning standards for
this sliding study window. In addition to the 16-
month shding ATC studies, coordinated sub-re-
gional assessments were performed for the 2000
summer peak, 2000/01 winter peak and 2004 sum-
mer peak seasons 1o assess system performance
based on applicable planning standards. This series
of coordinated sub-regional analyses indicate Jimita-
Sons of the bulk transmission system in the south
Louisiana area for imports and Kansas for exports.

Regional generation interconnection procedures
have been developed and approved by FERC. These
procedures address the issues of lead time for adding
transmission to accommodate new generation and
also the needs of the merchant developers regarding
transmission planning studies to detenmine the
transmission additions nceded to tie their planned
generating plants into the bulk transmission system.
In some cases where extreme amounts of transmis-
sion additions are required to serve the total planned
capacity of new generation, other altemative s may
be needed to mect the needs of both the transmission
provider and the merchant developer.

In addition to providing merchant developers with
an orderly means of approaching a transmission
owner, consistent methodology and Regional re-
quirements will enhance the transmission analysis to
ensure Regional transmission reliability.

Operations Assessment

SPP has operated a sccurity center since 1997 and is
the Regional Securnity Coordinator. The secunity cen-
ter, Jocated at the SPP offices, provides the exchange
of near real-time operating information and around-
the-clock security coordination.

SPP operates under the NERC Operating Policies for
Transmission Loading Relief (TLR). These proce-
dures include daily preemptive screening 1o help
members recognize heavy line Joading. A major
tenet of these procedures is to ensure that
transmission congestion is alleviated by real changes
in gencration patterns, not a mere sbufiling of
mterchange schedules. SPP has mvoked TLR onits
transmission facilities in recent years and expects
that it will continue in the future.

Compliance Enforcement

The SPP Compliance Working Group has responsi-
bility for ensuring compliance to NERC Standards
and SPP Critena. SPP maintains staff dedicated to
the compliance monitoring and enforcement process
within the Region. Work is done primarily though a
working group structure. These various working
groups have specifically assigned responsibilities.
The SPP comphance staff monitors progress on a
continuous basis and provides reports to NERC.
Several SPP members are currently performing vol-
untary compliance audits through an independent
auditor in compliance with NERC standards.

SPP has 54 members serving all or parts of
Arkansas, Louisiana, Mississippi, Missouri, Kansas,
Oklahoma, Texas, and New Mexico. The Region
monitors, coordinates, promotes, and communicates
information on the reliability of the electricity supply
Systems through the dedicated efforts of more than
370 people from member systems. The Board of Di-
rectors has responsibility for overall policy direc-
tion, and an administrative and technical staff lo-
cated in Little Rock. Arkansas provides day-to-day
coordination. -
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Transmission system reliability is expected 1o be adequate throughout the ten-year period based on the annual study
report and ongoing seasonal operating tronsfer capability assessments of major interties.

Projected resource capacity is expected to be adequate for the assessment period throughout WSCC.

Westemn Systems Coordinating Council’s (WSCC)
outlook regarding the reliability of the intercon-
nected electnic system in the West is presented be-
Jow for each of the four subregions that comprisc the
Western Interconnection — Northwest Power Pool
Area, Rocky Mountain Power Area, Arizona-New
Mexico-Southern Nevada Power Area, and
California-Mexico Power Arca.

The projected capacity margins and fuel supplies are
anticipated to be adequate to ensure reliable opera-
tion in all areas of the Region. The capacity margin
adequacy over the next ten years assuipes the timely
construction of approximately 30,200 MW of net
ncw generation. The capacity margin adequacy also
assumes average weather conditions. If muhiple
areas peak simultanéously, portions of the Region
may need to issue public appeals for customers to
reduce their electricity consumption, and other
measures may be instituted as necessary to ensure

~ *that adequate operating reserves are maintained. The

transmission system is considered adequate for firm
and most economy energy transfers. WSCC member
systems and other organizations routinely identify
and study options for addressing generation capacity
adequacy and transmission adequacy under vanious
scenanos, including adverse weather conditions.
Concerns identified in such studies may appear to
conflict with information presented in the WSCC
section of this report. The WSCC namrative addresses
adverse weather conditions but the data presented is
based on average weather conditions and, therefore,
may not be comparable with data used by others for
their study scenarios.

Under WSCC'’s Regional Security Plan, three secu-
nity centers have been established for the Region.
The security center coordinators are charged with
actively monitoring, on a real-time basis, intercon-
nected system conditions to anticipate and mitigate

potential rehiability problems and to coordmate
system restoration should an outage occur.

In the following text, scveral issues are mentioned
that could pose significant challenges to the
preservation of reliability in the Region to varying
degrees:

* competition and increasing pressures 1o reduce
costs,

* changes in the structure of the clectric industry,
and

* - uncertainty regarding demand growth projec-
tions and the planning and installation of new
generaton.

‘Through active participation in WSCC and NERC,
individual member participants will be able to
manage these issues and maintain a balance between
rehiability and the economic pressures of
competition. WSCC provides an open forurn for all
entities that have a stake in the planning and
operation of the interconnected clectric system in
western North America, enabling them to actively
share in the responsibility of maintaining this

essential balance.

WSCC Assessment Process

The evaluation of reliability within the WSCC Re-
gion is performed using a comprehensive annual
assessment process based on the following
established reliability criteria:

* Power Supply Design Criteria,

*  Minimum Opcrating Reliability Criteria, and

* Reliability Criteria for Transmission System
Planning. '

Adherence to these criteria provides an objective and -
deterministic evaluation of the reliability (adequacy
and secunity) of the westem interconnected system.
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Resource Assessment

The resource assessment process in WSCC has been
mn place for many years and is prepared for the four
subregions of WSCC. A resource assessment on a
Region-wide basis is not appropriate because of
transmission constraints.

Resource adequacy is assessed by comparing the
sum of the individual member reserve requirements
(determined by critena) for a subregion with the
projected reserve capacity. WSCC is currently
refining its resource adequacy assessment practice in
light of the changing electric in(llusu-y.

At present, the projected rescrve capacity (margin) is
determined by subtracting the fum peak demand,
exclusive of interruptible and controllable load man-
agement peak demand, from the nct generation and
firm transfers. Net generation and firm transfers are
determined exclusive of inoperable capacity. If the
Pprojected reserve capacity margin exceeds the re-
serve requirement, it is expected that projected re-
sources are adequate for the subregion. On this basis,
projected reserve capacity is expected to be adequate
throughout the WSCC Region for the 2000 through
2009 ten-year period. The assessment assumes that
- approximately 30,200 MW of net new generation

will be built when and where needed. WSCC’s en-

. hanced assessment methodology will place addi-
tional emphasis on transmission limitations between
assessment areas within WSCC.

Transmission Assessment

The member systerns’ transmission facilities are
planned in accordance with the “WSCC Reliability
Criteria for Transmission System Plamming,” which
establishes performance levels intended to Limit the
adverse cffects of cach member’s system operstion
on others and reconunends that each member system
provide sufficient transmission capability to serve its
customers, to accommodate planned inter-area
powes transfers, and to mect its transmission
obligation to others.

Each year WSCC prepares a transmission study re-
port that provide s an ongoing reliability-security
assessment of the WSCC mterconnected system in
iis existing state and for, system configurations

"WSCC Reliability Criteria for Transmission Sys-
tem Plarming.” If study results do not meet the ex-
pected performance leve] established in the critena,
the responsible organizations are cbligated to pro-
vide 3 written response that specifies how and when
they expect to achieve compliance with the ariteria
Other measures that have been implemented to re-
duce the hikelibood of widespread system distur-

. bances inchude: a southern island load tripping plan,

a coordinated off-nominal frequency load shedding
and restoration plan, measures to maintain voltage
stability, a comprehensive generator testing pro-
gram, enbancements to the processes for conducting
system studies, and a relisbility management system
(descnbed in more detail below).

WSCC established a process used to verify
compliance with established criteria. The process is
summanzed below, along with the key components
to be monitored in this process:

~» Compliancc Momitoring — A voluntary peer

review process through which every operating
member is reviewed at regular intervals 10 assess
compliance with WSCC and NERC operating
cntena. Contro) areas are reviewed once every
three years.

* Annual Study Report — In accordance with
WSCC policy, the system will not be operated
under system conditions that are mose cnitical
than the most critical conditions studied. Secu-
nty assessment shall be an integral past of
planning, rating, and transfer capability studies.

*  Project Review and Rating Process — Study
groups are formed to ensure project path ratings
comply with all established rebability critenia.

®  Operating Transfer Capability Policy Group
Process — Operating studies are reviewed to en-
sure that simultaneous transfer limitations of
caritical transmission paths are identified and
managed through nomograms and opcrating
procedures. Four subregional study groups pre-
pare scasonal transfer capability studies for all
major paths in a coordinated subregional ap-
proach for submission to WSCC's Opcrating

planned through the next ten years. The disturbance T er Capability Policy Group.
simulation study results are examined relative to the
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Reliability Management System

WSCC officially implemented Phase 1 of its Rel-
ability Management System (RMS) on September ),
1999 after a 19-month evaluation period. WSCC’s
RMS program is a first-of-a-kind sanction-based
program to maintain reliability, and represents a sig-
mificant milestone for the WSCC members and the
electric industry.

The program, developed voluntarily through a public
open process involving the WSCC membership, the
regulatory community, and other interested
stakeholders, provides for the enforcement of sanc-
tions for noncompliance through contracts that are
.signed by WSCC and cach RMS participant. WSCC
was granted a Declaratory Order by the Federal En-
ergy Regulitory Commission (FERC) and received a
Business Review Letter from the Department of
Justice enabling WSCC to proceed with RMS im-
plementation in early 1999. FERC issued an order
on July 29, 1999 accepting the RMS contracts.
Thirty WSCC members, representing a substantial
oumber of the WSCC control areas, have signed the
RMS agreements.

Phase 1 of RMS‘requircs compliance with the
following criteria:

* control performance,

* operating reserve and operating transfer
capability,
disturbance control, and
generating unit automatic voltage regulators and
power sysiem stabilizers.

The control performance standards, operating re-
serve, and operating transfer capability requirements
are assessed monthly and the disturbance contro}
standard and requirements for power system stabi-

 lizers and automatic voltage regulators are asscssed
quarterly.

Phase 2 of the reliability management system is
presently under evaluation and development. Phase
2 mcludes requirements for:

* availability of operating himits to systm -

operators on major transmission paths, )
* protective relay and remedial action scheme
application certification, and

* protective relay and remedial action scherme
misoperation.

On the basis of these ongoing activities, transmis-
siop system reliability of the Westem Interconnec-
tion is projecied to be adeguate throughout the ten-

year period.

Northwest Power Pool Area

The Northwest Power Pool (NWPP) Arsea is com-
prised of the states of Washington, Oregon, 1daho,
and Utah; the Canadian provinces of British
Columbia and Alberta; and portions of Montana,
Wyoming, Nevada, and California. Over the period
from 1999 through 2009, peak demand and annual
encIgy requirements are projecte d 1o grow at re-
spective annual compound rates of 2.1 and 1.8%.
Resource capacity margins for this winter peaking
area range between 11.5 and 19.4% of firm peak
demand for the next ten years.

The internal NWPP Area trans mission capability is
expected to permit anticipated transfers among
NWPP systems under most conditions through 2009.
Generation capacity in the NWPP area is akso .
expected to be adequate over the same period fo
meet normal winter loads: Should very high peak
demands occur during a low probability extreme
cold weather peniod, the Pacific Northwest may necd
to rely on its capability 1o import power. During
extremne cold weather periods, the import capability
of the Pacific DC Intertie is expe cted to remain at
3,100 MW. However, studies show that the 3,675
MW import capability on the California to Oregon
500 kV AC Intertie may be limited to under 1,000
MW for these conditions. For this reason,
emergency waming procedures are being developed
for winter operation should extreme cold weather
Joad Jevels ocour. The pwpose of the plan is to
facilitate conupunications and encourage regional
actions in advance of a potential emergency. The
procedure will address progressive measures
intended to compliment curent regulations and
policies, and to maintain load/generation balance
involving control areas and Joad serving entities.

..Additionally, the procedures include stakeholder and

public awarencss communication plans.
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The transmission intesconnections between the
province of British Columbia and the state of
Washington have transfer capability restrictions that
are adversely affected by transmission system con-
ditions in the Puget Sound area. Utilitics in the arca
are working together to identify ways to reduce these
system transfer capability restrictions while continu-
ing tp meet reliability requirements. System rein-
forcements are being implemented to satisfy south to
porth fim transfer requirements and to facilitate
increased porth to south transfers under adverse
operating conditions. Also, methods are being
worked on to more effectively address internal
transmission constraints that continue to occur in
thig area.

Agreement has been reached among Federal parties
involved in operation of the Columbia River Basin
concerning river operations for the next two years.
These include the Nationa) Marine Fisheries Service,
the U.S. Fish and Wildlife Service, the U.S. Bureau
of Reclamation, the U.S. Army Corps of Engineers,
and the Bonneville Power Administration (BPA).
Agreements for future years will be based in part on
expenicnce during this period. The net impact of the
present agreement is a slight reduction in generating
capability as a result of hydro generation spill
policies designed to favor migration of anadromous
fish. The agreement includes provision for
negotiating changes in the plan under emergency
conditions.

BPA and eight mvestor-owned utilities are working
together to prepare a filing for a regional
transmission organization known as RTO West in
the NWPP area. The filing for RTO West is to be
submitted in two stages, the first in October 2000,

. and the second in the spring of 2001. 1f approved by
FERC, the implementation could begin as carly as
swmmer of 2001,

Rocky Mountain Power Area ‘

The Rocky Mountain Power Area (RMPA) consists
“of Colorado, eastern Wyoming, and portions of
western Nebraska and South Dakota. The RMPA

may expericoce its annual peak demand in either the
summer or winter scason due to variations mn -
weather. Over the period from 1999 through 2009,
peak demand and annual energy requirements are
projected to grow at a 2.7% annual compound rate.

Summer resource capacity margins range between
15.8% and 24.4% of fum peak demard for the next
ten years.

New generation was installed in the RMPA in 1999
and 2000. Public Service Company of Colorado
(PSC) built or purchased 414 MW of new generation
in 1999, and the City of Colorado Springs added 73
MW. PSC is also purchasing or constructing 356
MW that will be on line by June 2000. A significant
portion of that generation (111 MW) will be sited in
the Denver/Boulder metro arca so that voltage

‘support from the units will be available to enbance

area reliability. In addition, PSC plans to add 214
MW in 2001. Platte River Power Authority is adding
80 MW of generation in 2002. The new generation
project includes a Rawhide-Timbesline 230 kV line
and upgrades to some existing 115 kV lines in the
Fort Collins area to meet projected peak demand.

Tri-State Generation and Transmission Association,
Inc. is constructing a major 230 kV line from
Walsenburg, Colorado to Gladstone Substation in
northeast New Mexico. The Pawnee-Story 230kV
line rebuild and a few other minor projects has
allowed an increase in the transfer capability from
southeast Wyoming 1o northeast Colorado from
1,424 MW 10 1,509 MW. Studies have shown that
Jocating new generation at Pawnee Station and
returning a 230/155 kV autotransformer at Wray,
Colorado to service may increase this transfer limit
an additional 79 MW. In June 2001, PSC will finish
construction of a major 230 kV transmission line
from Fort St Vrain to Green Valley Substation east
of Denver to access 685 MW of power located at
Font St Vrain. WestPlains Energy is installing a 100
MVA 230/115 kV autotransformer near Canon City
in the third quarter of 2001. The avtotransformer
will improve voltages in that part of its system.

Hydroelectric gencration is expected to be slightly
below normal in the northern and central Rocky
Mountains. Water inflows into the South Platte,
North Platte, Colorado, Big Thompson, and Green
Rivers are expected to be slightly below normal this
year as snowpack is about 85% of normal in these
nver basins. Water inflows into the Missouri River
are expected to be approximately 85% of normal this
year. Reservoir storage is in good condition and hy-
droelectric generation is expected to be near the
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long-term average. The Glen Canyon power plant is
Operating under a summer seasonal test flow that is
trying to emulate a historic river flow. The associ-
ated releasc imitations reduce peaking capability,
but the plant will be able to respond to short-term
emergency conditions.

Arizona-New Mexico-Southern Nevada
Power Area _
The Arizona-New Mexico-Southern Nevada Power
Area consists of Arizona, most of New Mexico, the
westernmost part of Texas, southern Nevada, and 8
portion of southeastern Califormia. Over the penod
from 1999 through 2009, peak demand and annual
eDeTgy requircments are projected to grow at re-
spective anoual compound rates of 3.6 and 3.4%.
Resource capacity margins for this summer peaking
area range between 11.3 and 28.1% of fim peak
demand for the next ten years.

A few transmission projects have been reported for
the subregion that will increase transfer capability
and improve reliability. These projects include a
115-mile 230 kV intcrconnection from Walscoburg
Substation in southeastern Colorado to 3 new
230/115 kV substation at'Gladstone, New Mexico.
This line is scheduled to enter service in 2002, An--
other planned transmission project is 2 230 kV line
from the San Juan generating plant 1o the city of
Farmington, New Mexico. It is scheduled to enter
service in 2004. An additional 345 kV connection
between generating facilities in northem New
Mexico and a substation in central New Mexico is
under investigation, with a possible in-service date
of 2005. : )

Significant amounts of shunt capacitors and series
compensation bave been and are being installed in
order to preserve reliability in the area. Several
southwestern utilitics are planning to cither instal)
combustion turbine generators or make purchases of
peaking power from independent power producers.

The major gencrating plant operators in the arca
participate in the Southwest Reserve Sharing Group.
This group shares contingency reserves, using a
computer-assisted communication system for acti-
vating reserves in the form of emergency assistance
10 recover from gencration outages in the area within
the ten-minute recovery criteria.

In response 1o the restruc turing of the clectric uhility
industry, the Southwe st utilitics are investigating the
feasibility of creating a regional transmission or-
ganization (RTO) to be called Desert STAR (Desert
Southwest Transmission And Reliability Operator).
Tbe main goals of the RTO are to provide electrical
sysiem sccurnty and reliability in accordance with
WSCC and NERC policies and to provide nondis-
criminatory open access 1o the transmission system.
The present timetable calls for operation of the
Desert STAR RTO on December 15, 2001.

Csalifornia-Mexico Power Area

The California-Mexico Power Area encompasscs
most of California and the northern portion of Baja
California, Mexico. Re structuring of the electric in-
dustry in California has added much uncertainty to
future adequacy projections of generating capacity,
energy production by independent power producers,
and effects of customer energy efficiency/demand-
side management programs. Recognizing that future
forecast uncertainty exist, peak demands and annual
CneTgy requirements are currently projected to grow
at respective annual compound rates of 1.8 and 2.1%
from 1999 through 2009. Projected resource capac-
ity margins range between 9.3 and 17.8% of firm
peak demand for the next ten years.

A severe heat wave in California in 1998 resu lted in

numerous curtailments of service 1o intemuptible
customers. The curtailments occurred in conjunction
with the loss of nearly 2,000 MW of capacity duc to
forced outages at several power plants. In spite of a
relatively cool summer in 1999, the Californis
Independent System Operator (CISO) declared
emergencies on occasions when spinning reserve

" levels could not be maintained at adequate levels doe

1o high demand levels, limited generation resource
availability, and reductions of transmission mport
capability into the state.

The California Indcpendent System Operator (C1SO)
assumcd operational control of the transinission grid
of the three California investor-owned utilities on
March 31, 1998. The CISOis responsible for several
functions including: providing nondiscriminatory
open access 1o the transmission grid, controlling dis-
patch and maintaining reliability of the transmission _
gnd, and procuring and providing ancillary services.

Reliability Assessment 2000-2009

Page 75
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REGIONAL SELF ASSESSMENTS

The CISO is administering a coordinated planning
process that forms the basis for planning future

. changes and additions to the transmission system.
The process calls for stakeholder participation in the
planning process with the intent to facilitate the do-
velopment of projects that best meet the needs of all
users while maximizing the potential benefits to
California. Plarming efforts are also taking place to
mect the needs of the San Diego and Orange county
areas by increasing the transfer capability south of
the San Onofre generating station, and Proposing a
new 500 kV interconncction for the area.

Western Systems Coordinating Council (WSC C),
with 84 members and 17 affiliate members, encom-
passes about 1.8 million square miles in 14 western
states, two Canadian provinces, and a portion of
Baja California Norte, Mexico. Extremes in popula-
tion and demand densities, in addition to long dis-
fances between demand centers and electric genera-
tion sources, characterize the Region. The Region is
subdivided into four areas: the Northwest Power
Pool Area, which is winter peaking and heavily de-
pendent on hydroelectric generation (65% of in-
stalled capacity); the Rocky Mountain Power Area,
which can be either summer or winter peaking with
a 24% hydroelectric and 59% cool-fired generating
" capacity mix; the Arizona-New Mexico-Southern
Nevada Power Area, which is summer peaking with
a 17% nuclear and 44% coal-fired generating ca-
pacity mix; and the California-Mexico Power Area,
which is summer peaking and heavily dependent on
gas-fired generating units (47% of installed
capacily). )

Page 76
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For more information, contact the USEA at
\ .

Jnited States Energy Association 202.312.1230

-

United States Energy Association Releases
“Toward a National Energy Strategy”

WASHINGTON, D.C., February 21, 2001 - The United States Energy
Association (USEA) today released “Toward a National Energy Strategy” that
makes recommendations in six major areas to assure that consumers can
benefit from an increased supply of affordable energy resources that are
available in a ready, reliable and environmentally responsible manner.

The USEA paper, “Toward a National Energy Strategy,” was developed by a
broad range of energy interests. It recommends six areas of action: enhance
energy supplies; encourage energy efficiency and affordable prices; stimulate
global energy trade and development; promote energy technology development
and long-range research and development initiatives; balance energy use and
cnvironmental concerns; and unify the energy policy process.

On releasing the report, Richard Lawson, chairman of ti)e'USEA' National
Energy Policy Committee, said: “Such an cnergy policy must meet several
challenges, including overly burdensome environmental regulations that

_prevent access to new energy sources; the adverse national security
“implications of rising oil imports; an energy delivery infrastructure that is aging

and increasingly overwhelmed by growing demand; a regulatory process that is

often unfair and counter-productive; and a lack of foresight in developing new,

more eflicient energy technologies and alternative energy sources.”

“Economic efficiency, energy security, energy technology and regulation and
incentives are the four core principles we believe a sound national energy
strategy should be anchored by,” said Barry Worthington, executive director,
USEA.

Worthington explained that, in many markets, increased demand outstrips
reliable supplies. Key industries are being deregulated and technology is
advancing at an unprecedented rate. Environmental regulations have grown
increasingly costly and complex and, moreover, consumers often express
confusion at the array of energy choices now available. In addition, energy
companies confront both greater competition and increasing regulatory
uncertainty can heavily penalize those companies that expand production to
meet the increased energy demands of our growing population and economy.

DOE002-0433
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USEA Releases National Energy Strategy
February 21, 2001
Pagc 2 of 2

-more-

Industry groups involved in preparing the report were: American Gas
Association, American Petroleum Institute, American Public Power Association,
Edison Electric Institute, Electric Power Research Institute, National Mining

. Association, National Rural Electric Cooperative Association, and Nuclear
Energy Institute. ‘

For copies of “Toward a National Energy Strategy,” please contact the USEA at
202.312.1230.

X R

The United States Energy Association (USEA) is the U.S. Member Committee of the World Energy
Council (WEC). USEA is an association of public and private energy-related organizations,
corporations, and government agencies. USEA represents the broad interests ofthe U.S. energy
sector by increasing the understanding of energy issues, both domestically and infernationally.
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United States Energy Association:
POLICY RECOMMENDATIONS SUMMARY

HE RECORD COLD WINTER and the resulting consumer reaction to rising energy prices,

the critical energy shortages that have caused rolling blackouts in California, and

the possibility that the situation in California could be duplicated elsewhere, have

had one beneficial effect. They have made a diverse group of public and private
Interests — including policymakers from the president and the Congress on down — aware of
the clear need for a national energy policy that will allow all energy providers to more effec-
tively meet the ever growing energy demands of American familles and businesses.

Such an energy policy must meet several challenges, including overly burdensome envi-
ronmental regulations that prevent access to new energy sources; the adverse national secu-
rity implications of rising oil imports; an energy delivery infrastructure that Is aging and
Increasingly overwhelmed by growing demand; a regulatory process that Is often unfair and
counter productive; and a lack of foresight in developing new, more effident energy technolo-
gles and alternative energy sources,

The members of the United States Energy Assodation (USEA) are united in our belief
that the time has come to develop a national energy strategy that meets these challenges and
also tackles head on the many other critical energy cholces-we must make. Therefore, we have
cutlined a strategy that will increase the supply of affordable energy and deliver it to the
s\merican consumer in a safe, reliable and environmentally responsible manner. This paper,
which was developed after much debate by a broad range of energy interests, outlines that
strategy. Specifically we recomm end the following steps: ‘

Enhance Energy Supphies “

> The nation should encourage energy supply expansion with policies that fully
recognize no single source can meet our growing energy needs.

» Current policies should be amended to allow environmentally sound access to
domestic resources in order to reduce dependence on foreign supplies, and ensure
that American consumers continue to have access to energy at reasonable,
affordable prices. :

» Tax reform should be enacted to spur capital invesument in reliable, affordable and
environmentally effective energy technologies and supporting infrastructure,

Encourage Energy Efficiency and Affordable Prices
» Governmental polides should promote energy efficlency.

» There should be free and competitive markets regarding pricing, technology
deployment, energy efficiency,"and selection of fuels and energy suppliers.

» Funding for the low-income home energy assistance program and weatherization
program should be Increased.

DOED02-0436
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Stimulate Global Energy Trade and Development

» U.S. leadership in energy development, services and technology should be promoted
on a global basis. .

» Tax provisions that diminish the international competitiveness of U.S. multi-
national energy companies by exposing them to double taxation (i.e., the payment
of tax on foreign source income to both the host country and the U.S), and to
restrictive anti-deferral rules, should be eliminated. -

» Any US. foreign policy and development assistance should increase supplies of
reliable, affordable and market-based energy for developing countries and countries
in economic transition in a way that opens markets to U.S. goods and services,
creates cooperative partnerships between the U.S. and overseas energy firms, and
enhances interational economic and political security.

» The U.S. should foster more open political, Jegal and institutional structures in
developing and reforming countries that facilitate energy trade and investment.

» Federal policymakers should avoid unilateral trade and economic sanctions that
exclude U.S. companies from key markets in which foreign-based companies
are free to invest.

Fromote Energy Technology Development
and Long-Range RAD Initiatives.

» Investment in energy technology research and development should focus on energy
sources that can realistically expect to have a significant impact in meeting U.S.
energy needs over the next 20 to 30 years.

Balance Energy Use and Environmental Concerns

» Government-sponsored education programs should emphasize the importance of
energy infrastructure and energy sources as essential to continued economic
security and development.

> Government programs intended to advance environmental technologies should
measure environmental performance and be available to any energy source that
achieves environmental goals rather than favoring selective fuels or technologies.

» The safe and effident movement of energy goods and services requires significant
improvement of the U.S. transportation infrastructure.

Unify the Energy Policy Process
> Rulemaking should promote regulatory predictability to stabilize investment
decisions. E

» Comprehensive electric jndust restructuripg should promote efficient competition
y encouraging flexible approaches to ¢ ectricity markets and new investment in B

transmission and ge neration.
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ABOUT USEA AND THE NES STUDY

The United States Energy Association (USEA) is the U.S. Member Committee of
the World Energy Council (WEC). USEA is an assodation of public and private energy-
related organizations, corporations, and government agencies. USEA represents the
broad interests of the U.S. energy sector by increasing the understanding of energy
issues, both domestically and internationally.

In conjunction with the U.S. Agency for International Development and the US.
Department of Energy, USE A sponsors our nation’s Energy Partnership Program.

USEA sponsors policy reports and conferences dealing with global and domestic
energy issues as well as sponsors trade and educational exchange visits with other
countries.

The USEA Board of Directors agreed that the year 2000 was an appropriate time
to take an in depth look at United States energy policy. Previously the USEA had
published 11 Annual Assessments of U.S. Energy Policy. The Board approved the USEA
National Energy Strategy project under the Jeadership of Richard Lawson, Chairman of
its National Energy Policy Committee. The project was directed by Guy Caruso.
Informed by the results of workshops on key energy issves, a working group represent-

ing all sectors of the industry has prepared the following report.
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ABOUT USEA AND THE NES STUDY

The United States Energy Assodation (USEA) is the US. Member Committee of
the World Energy Coundl (WEC). USEA is an association of public and private energy-
related organizations, corporations. and government agencles. USEA represents the
broad interests of the US. energy sector by increasing the understanding of energy
Issues, both domestically and internationally.

In conjunction with the U.S. Agency for International Development and the U.S.
Department of Energy. USE A sponsors our nation’s Energy Partnership Program.

-USEA sponsors policy reports and conferences dealing with global and domestic

- energy Issues as well as sponson trade and educational exchange visits with other
ocountries.

The USEA Board of Directors agreed that the year 2000 was an appropriate time
to take an in depth Jook at United States energy policy. Previously the USEA had
published 11 Annual Assessments of U.S. Energy Policy. The Board approved the USEA
National Energy Strategy project under the leadership of Richard Lawson, Chairman of
its Natlonal Energy Policy Committee. The project was directed by Guy Caruso.
Informed by the results of workshops on key energy issuves, a working group represent-

ing all sectors of the industry has prepared zhe following report.
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ELEMENTS OF AN EFFECTIVE NATIONAL
ENERGY STRATEGY '

m

SETTING THE GOAL

Members of the United States Energy Association (USEA) believe that energy policy-
makers, regulators, consumers and producers face critical policy and investment choices in
the decades ahead. In many markets increased demand outstrips reliable supplies. Key
industries are being deregulated. Technology is advancing at an unprecedented rate.
Environmental regulations have grown increasingly costly and complex. Consumers often
express confusion at the array of energy choices now available. And energy companies con-
front both. greater competition and unforgiving financial markets that can heavily penalize
those companies that expand production to meet the increased energy demands of our grow-
ing population and economy. .

The proper response to these uncertain times is the development and implementation of
a sound National Energy Strategy (NES). USEA members propose that the objective of this
strategy be the delivery to consumers—in a ready, reliable and environmentally responsible
manner— of an increased supply of affordable energy resources and energy-related services
from a broad range of energy providers.

CORE PRINCIPLES

USEA members believe that this National Energy Strategy should be anchored in four
core principles:

» Economic efficiency. Economic efficiency is maximized when competitive markets
Buide decisions affecting global energy supply and demand. Moreover, given the
inherent uncertaint of energy markets and of efforts to project future trends, a diver-
’si\ty of fuels strategy has proven » moreefficient than picking “winners and losers” when
addressing Tong-term energy problems.

» Energy security. Energy security is best achieved through diverse supplies of all
forms of domestic and international energy.Sim ilarly, contingency plans are needed
to mitigate energy supplydisruptions, and these U.S. plans can be enhanced through
international cooperation.

» Energy technology. Research and development can spur improvements in energy
technologj at produce long-term cost-elfective solttions to many environmenta
concerns. Research to address environmental problems and to expand energy
choices is an appropriate and essential role for government. Partnerships between
public and private sectors {(domestic and international) can also speed this process.

> Regulation and incentives. Government officials can use regulation and incentives to
ensure public health, safety and consumers rights. Decisions to use these policy tools
should be based on sound scipnce and realistic needs. Such decisions also should be
timely, consistent and coordinated so that the benefits ‘of responsxhlr_mwnema]
Wre kept in balance with the benefits of energy use.
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A national goal and these core principles alone, of course, are insufficient to build an
effective National Energy Strategy. The principles must be applied to key policy issues, and
input should be sought from those most affected by policy decisions. It is critical that the new
Administration focus not only on the near-term issues that are in today’s headlines, but also
on long-term issues. The concern over potential climate change, attrj i to fossil

fuel combustion, could maj L in in futurem
licymakers and energy producers look to 2050 and beyond in shaping our research and

regulatory agendas, and that we consider the long-term implications of policies we adopt

today. Other long-term issues, such as depletion of traditional energy res ources and the need
s

for developing technologies to find and produce non-traditional energy resources must also be

contemplated in current policies. This long-term planning, conducted in an open process with
non-govern | organizations (NCUST and priv icipation_ i i
5d\er_al)ple. The following are policy issues which USEA members regard as critical to the

development of a sound National Energy Strategy.

KEY ISSUES
Meeting U.S. Energy Requirements

The President and Congress can help energy producers and suppliers insure an adequate
energy supply to support the nation’s needs as we enter the 21st century. However, securing
a reliable energy supply in the coming decades will require careful review of policy options
and judicious action by policymakers and government officials at every level.

Careful deliberation is required because energy production and consumption is so
inextricably tied both to ecggomic growrh and popufation growlh —ForT j

==

\

Energy Consumption in the United States 1850 - 2000

Quadrillion BTU
40 B Coal
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B NatwalGas
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Source: United States Department of Enecgyl Eresgy nd ormation Adrministr stion

ales experienced a significant economic boom at the close of the 20th century, sugmn‘.g_dk
WW% However, this expansion of
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regulation?

energy consumpti ed at a time when energy supplies icularly in the icity

sector, barely expanded a5 all. Substantial reserve margins at the outset of the recent
©conomic expansion made economic growth possible, but those margins have now been
depleted. Electricity capacity and, more broadly, energy supply must be increased to support

continued U.S. economic Browth, even at a reduced annual rate.
pos

The Annual Energy Outlook 2001 Forecast

Energy policy must insure that supplies are adequate. The most recent Department of
Energy/ Energy Intormat; ministration Annual Energy Outlook 2001 (AEO) reveals that
the demand for energy of all forms is likely to increase significantly over the next 20 years.
By 2020, total energ consumption is forecasted to increase '.‘m-‘ petroleum by

3 percent, natural gas by 62 percent, coa] by 22 percent enew—
L__g_hy_zs.pyslemercent. At the same time, energy efficiency is projected to improve by
1.6 percent per year. The forecasts in consumption are stunning. Not only has crude oil

production fallen by 14 percent since its peak in 1970, natural gas production also has fallen
by 14 percent since 1973 and has remained virtually flat for seven years. Moreover, refinery
capacity has fallen by 11 percent since 1981 and one-half of refineries have been shutdown
over the same period.

The AEO forecast implies that massive investments in infrastructure will be made 4o
produce and deliver energy to AmeriCan consumers_However, the record to date does not
Inspire confidence That the current regulatory structure will support these investments. For
example, the AEO projects an increase in refinery capacity of 1.7 million barrels per day and
an increase in refinery utilization from 93 to 95 percent. A new EPA interpretation of rules
relating to the expansion of existing capacity raises considerable doubt that this capacity will
be built. If the 1.7 million barrels per day requirement is to be met through new capacity
additions, eight to ten new refineries would have to be built. A large-scale refinery has not
been built in the U.S. in over 20 years. The forecast also calls for an increase in refined prod-

uct imports of 3 million barrels per day. This raises the question: will there b ient
foreign refinery capacity to meet our stringent fuel specifications—especially with increasing
e —

Similarly, the forecast for oil U.S. Primary Energy Use
and natural gas consumption
implies_the construction of major  Quadrilion BTU

R B 50
new petroleum products and paty B Residential

ral gas pipelines, Other natural gas B Commerdial
acilities and petroleum terminals 40} —— B industriat

and facilities will be needed to meet B Trensportation
the increased demand. How are we

‘ 30 ' :
going to do this given the daunting H
regulatory apparatus and the well : . -

entrenched “Not In My Back Yard™ - 20 :
(NIMBY) culture? The answer is g -
that we need to develop and imple- 10 H-B5-0_ 05 4
ment an energy policy that focuses ’ g I
on adequacy of supply to meet the 5] &

growing needs of consumers. The 0 1970 1980 1990 2000 2010 2020
goal should be to provide reliable :
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and affordable supplies of energy to consumers. If it is not produced here, petroleum can be
imported but most natural gas must be produced in North America because of very limited
LNG import infrastructure. The AEO forecasts an increase in net oil import depm
55 to 64 percent during the next 20 years. This raises numerous questions about diversity of
supply. national security concerns and the potential for increased price volatility.

The current shortfall of reserve margins in electricity can be traced to a consistent
pattern of demand growth exceeding expectations. Indeed, over the past decade almost all
institutions engaged in predicting electricity demand growth have settled on the figure of
an increase of about 1.5% annually. However, the actual growth rate has exceeded 2.0% annu-
ally. Recognizing this short fall, the EIA's most recent forecast projects annual growth of 1.8%
annually through the year 2020. By 2020, 393,000 MWs of new capacity will be required to
meet demand growth and to offset capacity retirements. This is the equivalent of construct-
ing approximately 40 new 500 megawatt power stations per year, over the next 20 years.

Closing this gap poses a major policy challenge. Moreover, policymakers face this
challenge at a time when the national grid for electricity transmission is increasingly
constraj and the ability to produce and deliver fuel to the generating facilities also is
constrained. Furthermore, attracting investment and construction capital for infrastructure

projects is growing increasingly difficult -As.is permissinn_ta site new capacity, transmission
and distnbution_faciljities. In short, government intervention is required—in the form of
n enlightened energy policy—in ordef to preserve economic growth, energy security and

reasonable environmental protection. '

Another major challenge is ensuring the reliability of the electricity transmission
network, particularly at a time of increased market demand. Originally, transmission lines
were used to deliver backup power and to economically exchange power among neighboring
electric utilities. Today, market demand drives the use of the transmission system, and elec-
tricity is often "wheeled” great distances. Competition, in short, has turned local backup
systems into a patchwork of interconnected electric super highways. This increased use has
lead to concerns about congestion and reliability. Policymakers need to keep these new
demands in mind and not create regulatory demands that compromise the transmission
facilitates needed to carry power from where it is generated to where it is consumed.

Some have argued that America’s energy problems can be resolved by increasing our
reliance on_solar, wind_

“and energy efficiency

Energy Demands to 2020 : measures. This report

includes policy recom-
mendations aimed at
maintaining our diverse
energy supplies. It also

I Petroleum calls for more focused

. Natural Gas attention on energy

Coal research and develop-

B Nuchear Power went, and the continua-

tion of efforts to develop

Il Renowables solar, wind and efficient ly

96.14 Quadniion 127.03 Quadriiion applied technological
BTUs — 1999 ' B8TUs — 2020 initiatives that allow
for market-based demand

Source: DOLEIA o responses. However, the

436



principal focus of this report is on those energy resources and delivery systems that provide
more than 98% of the nation’s current energy supply. This is the appropriate focus for poli-
cymakers, too. Indeed, even if solar, wind, géothermal and efficiency measures quadrypled
their contribution to the energy mix during the next 20 years, the dimensions of the energy
Supply issue described above remains essentially unchanged.

The evidence is everywhere that this nation faces a major energy supply challenge in the
decades ahead. Failure to formulate effective policies to meet that challenge will likely com-
promise U.S. economic growth, energy security and social well-being.

Market-Based Energy Policies

The cornerstone of a sound National Energy Strategy is reliance on competitive markets
to allocate energy supply and demand. This Jesson is widely accepted and has proven, time
and again, to be true. Of course markets are not perfect, particularly with respect to such
externalities as energy security, public health and safety, and environme ntal protection.

Here, government policy will continue to play an important role in the energy sector.
However, government officials at all levels should not impose new regulations on the energy
supply system-—even in an attempt to address health, safety and environmental issues—
unless those regulations are based on sound science and incorporate the most cost-effective
options. Policymakers should also continue to substitute competition for regulation to
achieve these same goals, whenever possible.

Security of Supply

The U.S. is the only major industrial nation that significantly limits access to its own
energy resources. because ol these constraints, US" epeéndence o €eign lies
inevITatly will increase over the next 20 years. Many of these constraints need to be reex-
amined New technologies are regularly adopted for energy production, STorage and delivery

hat address the very environmental or public safety concerns that originally led to
constraints. These objections

to energy development and  peyroleym Consumption, Production

production no longer may be and Imports 1950- 1999
relevant. As time and tech-

nologies change, so also  Milions of Barrels Per Day
should restrictive energy 20
policies. Domestic energy
resources, such as coal, Consumption
petroleum, natural gas and 16
uranium, must be made
available for environmental- 10
ly sound exploration and
development.

Policymakers should also 6
consider recent changes in —/
the intermational arena. A

disruption of U.S. energy 1050 1960 1970 1080 1090 2000
supplies could cause signifi-

Production
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cant damage to the U.S. economy. Terrorism, regional conflicts in energy exporting countries,
industrial accidents and even acts of God require contingency plans and policies. A growing
dependence on imported energy need not mean increased vulnerability to supply disruptions,
provided effective emergenty preparedness programs and policies are in place. Given the
global nature of energy markets and the fact that the U.S. economy cannot be isolated from
the risks of energy supply disruptions, contingency plans should include international
cooperation as a key component.

Energy Efficiency

Investments in energy efficiency can reduce energy use and operating costs. The use of
less energy can help protect the environment. When energy efficiency opportunities are iden-
tified, firms and individuals should take advantage of these opportunities. However, decisions
that involve a trade-off between energy efficiency and energy production should be transpar-
ent. Such decisions also should not favor one option over the other, for the choice really
involves a complementary relationship.

Indeed, when given appropriate competitive market signals, improved efficiency in ener-
gy production is as significant a priority as improved energy-efficiency among end users. In
recent decades, improvements in technology and productivity ha ve increased the efficiency of
energy suppliers in all sectors. Policymakers should therefore allocate R&D energy efficien-
cy funding on the basis of potential gain, regardless of whether that efficiency gain occurs dur-
ing energy production or energy consumption.

Capital Investments

wm all forms of energy—fossil fuels, nuclear energy and

renewable energy—will be required to fuel the U.S. economy during the early decades of the
Z1st century. These investments will be needed in all phases of the energy sector, from pro-
duction to generation to storage to transmission and distribution to improved end-use effi-
ciency. A sound National Energy Strategy can help create the predictable operating and

"W’B that all energy sectors require in order to thrive.

The regulatory proc ici articularly important to i -
‘We\l%mm_wmqmmor, and the U.S. economy. Regulatory

policies shou e simple, durable and predictable, both at the national and local level. This
Is especially true of efforts to deregulate and restructure many U.S. energy markets. Such
efforts are leading siting and transmission issues to become a matter of national policy.
Federal policymakers should take these changes into account when reviewing energy laws
and energy regulatory authorities. Tax policies should encourage investment for all forms of
energy supply and infrastructure. € — \J

International Energy Trade and Development -

Petroleum imports to the United States will likely increase for the next several deca S,

regardless of elforts to develop addirional domestic Lnergy . resourcas—Ihis reality, plus
the contin globalization of the energy economy, will force U.S. policymakers to address

international trade and-development issues. Indeed, the future well-being of Americans and
citizens of other countries will depend on the ability of U.S. leaders to promote open and fair
trade practices in an effort to stimulate sustained economic growth in developing and transi-
tion economics. -
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Administration officials and Congressional members can take a number of steps to open
energy markets. For example, they can:

» Include energy when negotiating Western Hemisphere free trade agreements.

» Work with the new government in Mexico to allow U.S. companies to participate in
the oil, natural gas, coal and electric power sectors.

» Work with Canada as well as Mexico to develop a North American energy trade
strategy.

» Incorporate as broad a definition of energy services as possible in the World Trade
Organization's upcoming round of negotiations on “services.”

» Drop unilateral trade and economic sanctions.
» Support the opening of markets currently closed to U.S. companies as a cornerstone
of U.S. foreign policy.

» Utilize U.S. influence and credibility to discourage actions that damage the U.S.
economy by the Organization of Petroleum Exporting Countries.

The new Administration should refocus development priorities, giving top priority to pro-
grams that encourage domestic resource development and utilization. For example, policy-
makers could establish a more direct link between trade promotion and international devel-
opment. After all, emerging democracies cannot develop inte modern, civil, stable societies
unless those nations provide their citizens affordable and reliable energy supplies. Additional
U.S. assistance would help develop these much-needed energy supplies.

For example, hospitals cannot refrigerate vaccines, schools cannot provide adequate
lighting and clean water systems cannot function without energy. Poverty stricken families in
Africa may spend eight hours a day gathering fuel wood and animal waste to burn for light
and heat. Providing basic supplies of energy can allow a mother these eight hours to teach
children to read or to raise a crop for income. The cycle of poverty will never be broken
without access to energy.

The World Energy Council indicates that as many as two billion people lack access to
energy. The potential for social instability from poverty is a clear threat to U.S. security and
our national interests. Increasing the supply of reliable and affordable supplies of 'energy to
stimulate economic growth in developing and reforming nations must be a cornerstone of UsS.
foreign policy.A new model of foreign assistance launched in 1990, energy partnerships, has
proven to be more effective than traditional models in this area. The U.S. private sector, by
donating their expertise, have fostered the development of economic climates conducive to
trade and direct investment by U.S. corporations. These efforts have led to one dollar of
matching expenditures by U.S. private sector organizations for every dollar of U.S. govern-
ment assistance. '

Another priority should be fostering international trade and investment, which is best
done by creating appropriate legal, regulatory, tax, trade and financial frameworks that open
markets and facilitate foreign investment. Energy related economic deveiopment assistance
has created investment and trade opportunities in South America and Eastern Europe and
are on the verge of paying off in Asia and Africa. These programs administered by the U.S.
Agency for International Development (USAID) should be expanded.

Funding of programs to support international development, export and investment also
should be strengthened in the U.S. Department of Energy, Trade & Development Agency,
Export-Import Bank; Overseas Private Investment Corporation and the U.S. Department of
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Commerce. Jobs for Americans and em ployment opportunities for citizens of client countries
are enhanced when energy driven economic growth becomes possible in developing and tran-
sitional economies. Global trade and investment in creating the energy infrastructure criti-
cal for a modern, civil, democratic society pays dividends in terms of U.S. energy, economic
and national security. '

The need for global attention to developing countries energy requirements rivals the need
after World War 11 for a Marshall Plan to rebuild Europe. In fact, an energy Marshall Plan
for developing countries and transitional economies can re-establish U.S. global leadership
in this area and mitigate our domestic energy problems and improve our economic and
national security.

Energy Research, Development, and Deployment

Technological advances have allowed us to find, produce, transport and utilize energy in
ways unimaginable only a few decades ago. Technology has contributed dramatically to an
energy supply system that is efficient, safe, and environmentally secure. Future technologi-
cal advances are expected to stimulate continued improvement in all of these areas as well as
contribute to a diverse, robust, and economical energy future.

However, investme intaj i $ati ined
Wrs, thus jeopardizing system reliability. The downward trend in invest-

ment is in part responsible for a rash of power system interruptions in the eastern and mid-
western regions of the country in the summer of 1999, and the rolling blackouts in California
in 2001.

Paralleling ghe reductions in investment ip rapital improvementois—a-sharp-deeline in
both public sector and private sector energy R&D expenditures during the 1990s. Analysis

currently underway within the World Energy Council indicates that this henomenon is not
limited to the United States, but is true of all OECD countries. Total research appears to
Tess than hall oI T99U Tevels. Increases in research and development budgets are needed to

create a new tech base o ich to build modern infrastructures for the production and
'\—’-—-‘\———_——e\/ .

A key element of technology advance is the achievement of consensus on the jssue of the
role of the federal government in res r t. Particularly in the
memmlmes can have con-
sequences that reach far beyond state boundaries, a role for the federal government should be

defined. In addition, where technical busi 3 risk
sharing through collaborative leadership initiatives involving the public and private sectors

Wt e.

Priority should be given to research efforts that can contribute to production and utiliza-
tion of domestic energy resources. The fede ral ment should focus on i plied
research that can increase energy supply while improving both energy efficiency and envi-
ronmental protection. Research and development priorities should be reviewed to insure that
those energy sources most likely to contribute to a diverse and robust fuel supply system over
the next twenty gears are adequately funded. Increased federal funding for research and

development infaff@renas—oil, gas, coal, nuclear, and le ene id-
memﬁmw

Initiatives to improve energy delivery—including natural gas pipelines, electricity trans-

misSidl systems, an storage facilities—also require increased funding. Near-term
—_—
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programs are needed to ensure reliability of supply while System upgrades are needed to
handle the new patterns of traffic on electricity transmission systems and pipelines caused by
wholesale and retail competition. Finally, new technologies must be developed to begin the
process of transforming the entire electricity power system—from generation to end use - into
the equivalent of continental-scale integrated circuit, able to respond rapidly to changes in
system loading while retaining power stability. The result will be a digital infrastructure that
links an upgraded transmission System to a new distribution system, capable of supplying all
customers with affordable, abundant energy, and differentiated energy products and services.

U. S. public spendin coordj i tries.
Doing so will improve the efficiency of research efforts and minimize duplication of efforts.
U.S. research programs should reflect the potential for applications outside the US,,
particularly in developing economies. As energy issues increasingly become global concerns,
federal government investments in R&D will have higher paybacks if the new technologies
are deployed globally as well as domestically.

Education and Public Awareness

Well-educated energy consum ers enhance market efficiency, especially in an era of dereg-
ulation. Accordingly, policies that promote consumer awareness and education about key
energy issues need to be an integral part of the proposed National Energy Strategy.

Workers in the €NErgy sector can also benefit from education and training. This is
particularly true at a time when labor markets are tight and enroliments in energy related
disciplines are declining at most colleges and universities. The explosive growth during the

Balancing Energy Demand and Environmental Concerns

Energy and environmental issues have become inextricably linked to one another., and to
national policy decisions. This linkage is both broad and deep, and involves concerns about
air quality, toxic wastes and global climate change, to name a few policy issues. Balancing
the economic efficiency and reliability of a competitive energy market with appropriate
environmental policies is key to developing an effective National Energy Strategy. When

balancing America’s energy needs and our nation’s broad economic and social goals, policy-

In short, environmental regulation should be formulated in a way that achieves reason-
able environmental objectives while récognizing the on-going need to provide companies and
consumers a reliable and affordable supply of energy so U.S. economic growth remains robust.

Global Climate Change - a Way Forward

Climate change is a long-term global issue that, in the last decade, moved from a scien-
tific question into the international political arena. As recently as 1990 the United Nations-
sponsored Intergovernmental Panel on Climate Change (IPCC) reported that a global
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warming trend may be underway, and that greenhouse gases emissions from human sources
may increase the potential impact of global warming. The IPCC recommended that an
international agreement be negotiated setting forth a pathway to limit man-made greenhouse
8as emissions, especially energy-related carbon dioxide emissions. In 1992, 160 nations
heeded this advise and signed the Rio Agreement on Climate Change, formerly known as the
"~ United Nations Framework Convention on Climate Change” (FCCC).

The United States was among the nations to ratify this agreement, which has as its
objective stabilizing the atmospheric concentration of greenhouse gases at a level that pre-
vents dangerous anthropogenic interference with the climate system. In ratifying the FCCC,
the United States, Europe, Japan and other industrialized countries agreed to take the Jead
in modifying longer-term trends in anthropogenic emissions, to make best efforts to reduce
emissions to 1990 levels by 2000 and to provide technology a nd funds to developing countries
to ensure that emission levels would remain as low as possible—without Jjeopardizing

economic development.

> Emphasize voluntary action;

> Are cost effective, flexible and focus on long-term solutions that recognize that our
economy is built on the availability of reasonably priced energy of all forms:

> Address both cost-effective mitigation actions—such as avoiding emissions through
enhanced energy or operating practices—and adaptation to changes that occur for
whatever reason;

» Expand research programs that address science, economics and technology
development;

» Remove barriers to the deployment of new technologies and encourage rapid
deployment through incentives:

> Address the needs of developing nations, including their desire to build their
domestic capabilities and grow their economies; and,

» - Encourage local action and actions by governments as well as by industry.



initial target the U.S. would have to cut its emissions by 30-35 percent below projected levels.
Doing so would be very costly. Most analyses show that reaching this target in such a short
time period would reduce the U.S. GDP by several percentage points.

To date, the Kyoto Protocol has not been submitted to the U.S. Senate. If it were, it
likely would not be ratified, which is a requirement for the United States to be bound by that
agreement. The United States in not alone in its concerns about the impact of the Kyoto
Protocol. As of January 2001, no developed country has ratified the agreement. Most nations
realize that the Protocol would require significant changes in energy, economic and trade
policies and would seriously affect the lives of every citizen. Moreover, the European Union
has strenuously resisted elements in the Protocol that theoretically could reduce the cost of

effective approaches to deal with the climate issue. Increasingly, it is appears likely that most
nations will concentrate on new technology development, deployment and transfer to limit
greenhouse gas emissions.

In the decade ahead, the federal government should seek to meet the commitment
expressed in the FCCC by devoting sufficient scientific resources to determine the maximum
atmospheric concentration of greenhouse gases that would “prevent dangerous anthropoge nic
interference with the climate system” (From Article 2 of the FCCC). Additionally, the U.S.
should work with other nations, including developing countries, to establish an equitable
long-range plan to prevent the exceeding of this unacceptable concentra tion. This plan should
include all market-based measures that contribute te the ultimate goal, including making
maximum use of cost-reducing implementation measures. Moreover, governments should
work with industry to develop a broad suite of technology options from which energy users
could select in order to meet climate change policy goals in 2050, 2075 and 2100.



POLICY RECOMMENDATIONS
e —— R—

Competitive markets, investment tax credits, deregulation, environmental impact state-

ments and licensing permits are among the tools available to National Energy Strategy poli-
cymakers. The following are the policy recommendations and tools that members of the
United States Energy Association believe would most effectively help a wide array of U.S.
energy producers and energy-related service companies meet America’s growing demand for
ready, reliable, secure and affordable energy resources:

Enhancing Energy Supplies

>

The nation should encourage power supply expansion with policies that fully
recognize that no single energy source can meet our growing energy needs. This
means that anyTederal incentive Thal encourapes energy production should promote
maintenance of a diverse energy portfolio made up of fossil fuels, nuclear and renewable
energy sources. Sufficient availability of basic energy fuels as feedstock for non-energy
applications should also be considered in the development of a diverse energy portfolio.

Policies that restrict access ner rces should be modified to_pravide
Gvironmentally sound accessto-domestic resources in a way that supports the

continuance of a diversified energy portfolio and reduces foreign dependence.
Such policies should not merely focus on one aspect of the energy supply system, but
rather support and encourage all components of a sector’s production and delivery of its
energy supply (e.g., from oil exploration and production through the building of refining
capacity). Congressional mandates under the Federal Land Policy Management Act and
related acts should be adhered to. These acts require agencies to give balanced consider-
ation to multiple competing uses of federal lands. Experience has shown that federal
lands do not have to be restricted solely to environmental or aesthetic uses.

National policy should specifically focus on diversifying energy resources in the
national portfolio. The U.S. Strategic Petroleumn Reserve should be maintained and uti-
lized only for severe supply disruptions.

Investment tax credjt mechanisms and accelerated depreciation (or equivalent
mechanisms) should be primary government tools to enco_u_rWd-
able and environmentalmnergy supplies, end-use technologies and a
sbund energy infrastructure. Private investment should be encouraged through flexi-
ble tax mechanisms that insure equitable opportunities for all energy sectors. In the
interest of stimulating the use of the most market efficient technologies, tax incentives
should encourage facility construction but not subsidize the delivery of products to con-
sumers.

" Tax incentives should be enacted to spur capital investment in the energy sec-
for. These tax incentives will help the U.S. energy industry ensure adequate and unin-

terrupted energy supplies and services to U.S. consumers and enhance U'S. national
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security through the preservation of a viable domestic energy industry. For example,
expensing of geological and geophysical (G&G) expenditures for oil and gas wells

Encouraging Energy Efficiency and Affordable Prices

»

Energy efficiency should be promoted through governmental policies that focus
both on production and demand. For example, the convergence of retail competition,

be promoted through directed research and subsequent market availability. Artificia)
efforts to mandate market penetration of efliciency schemes should be avoided.
Regulatory polices that allow and encoura ge retail customers to respond to market prices

. will improve economic efficiency, discipline market power, improve reliability, and reduce

the need to build new generation and transmission facilitjes.

Policymakers should rely on a properly structured marketplace for energy
decisions regarding pricing, technology deployment, energy efficiency, and
selection of fuels and €nergy suppliers. Market competition is a dynamic process
that produces long-term benefits for the public. Governmental policies should seek to

energy chain. Moreover, efforts to address health, safety, and environmental concerns
should be based on sound science and cost-effective options.  Specifically, regulations
should not be imposed in the hope of reaching a goal that researchers cannot demonstrate
as achievable at a reasonable cost.

Energy markets should be free and competitive, and utilities should be allowed
to compete fairly in these markets. Energy markets have been opened to competition,
and increasingly consumers need to be free to buy their energy and energy-related
services from whichever supplier they choose, including natural gas and electric utilities
that wish to offer these services. Regulatory authorities should reject attempts to impose
restrictions or competitive handicaps that limit the ability of distribution utilities to
compete in newly emerging energy service markets, while ensuring against cross-
subsidization between regulated and unregulated businesses. By doing so, regulators can
preserve the social benefits of efficient competition in energy markets.

The low-income home energy assistance program (LIHEA Id be extended

and funding increased. Currently LIHEAP funds are reaching only 15% of the house-

holds eligible for assistance. The low-income weatherization program should also be
B B

ded.
expande -

Stimulating Global Energy Trade and International Development

» US. leadership in energy services and technology should be promoted on a

global basis. Artificial constraints on exports and global market penetration should be
severely limited. For example, unilateral trade sanctions damage U.S. companies,
workers and consumers by excliding them from key markets in which foreign-based
companies are free to invest.
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> Tax provisions which diminish the international competitiveness of U.S. multi-
national energy companies by exposing those firms to double taxation (i.e., the
Payment of tax on foreign source income to both the host country and the
United States), and to restrictive anti-deferral rules, should be eliminated.
The i:omplexity of the U.S. international tax rules obfuscates tax planning and often
introduces substantial risks, hindering effective capital investment.

> A cornerstone of U.S. foreign policy and development assistance should be to
institute a “Marshall Plan” to increase the suppl i
market-base‘wm )
Transition in a manner that opens markets to U.S. goods and services, fosters
cooperative partnerships between the U.S. and overseas energy firms, and
enhances international economic and political security. This plan would encourage

the export of advanced U.S. technologies, policies and practices appropriate to developing
countries for the efficient supply and use of energy.

> Foster more open political, legal and institutional structures in developing and
reforming countries so as to encourage energy trade and investment.
U.S. expertise and technology can be utilized to serve the global market through
capacity-building, sectoral reform and financing.

Promoting Energy Technology Development and Long-Range R&D Initiatives

> Iﬂl‘ﬂ“ﬂﬁ-&ﬁnﬁwnamw_usearch and development should focus on
energy sources and uses that realistically can expected To have a sipniliCanT
. - N B )
mmpact on economic gromwwwm next
MS. This requirement implies the development of a balanced portfolio of

energy sources and fuels (fossil, nuclear, renewables) to promote national security.
Structural changes and technologies that increase the flexibility and value to the user of
the energy system should also be encouraged. Finally, technologies must be developed to
assure that we will be able to handle increased traffic levels and meet the needs of a
digital economy.

Balancing Energy Use and Environmental Concerns

» Government sponsored education programs should recognize the importance of
energy infrastructure and energy sources to continued energy security and
economic development. Energy and environment programs should be deployed at all
educational levels that recognize energy supply and energy efficiency as critical to the
modern economy and national energy security. Maintenance of robust educational
programs capable of producing engineers and technicians in sufficient numbers to meet
the growing needs of the nation’s energy infrastructure should be an important consider-
ation in all government programs affecting educational institutions.

» The development and deployment of energy infrastructure should favor all
technologies that are capable of pProducing energy at emissions levels below
existing national standards. For example, if investment and production tax credits
are used to encourage investment, the credits or other mechanisms should be available to

all technologies that produce end-use energy below the emissions standards without the
17
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application of administrative credits. Moreover, national policies should promote—at
current or better levels—the maintenance of non-emitting energy technologies in the
nation’s energy port folio. '

» The safe and efficient movement of energy goods and services requires that
increased attention be given to improving the United States transportation
infrastructure. For example, oil products and coal are heavily dependent on safe water-
ways and harbors and coal relies greatly on adequate railroad capacity. Most movement
of energy goods and services require a well maintained road system.

Unifying the Energy Policy Process and Creating Regulatory Predictability

» The President should establish an interagency task force on—emergy policy
chaired by the Secretary of Epergy. The membership of the task force should i nclude

&conomic policy departments and agencies and the appropriate national security
organizations.

> Energy Policy must be predictable. In recognition of the capital-intensive and
durable nature of energy infrastructure investments, energy policy requires the adoption
of a long-term view. Private investors in energy projects must be able to plan such
ﬁv\e'st’m‘eg;t_?it,h the reasonable certainty that, once begun, a project can operate in a
regulatory climate, which safely can be forecast for the duration of the construction
period and operating life of that facility. Revised regulatory standards should not be
imposed until acceptable technology to achieve the new standards is demonstrable.
This requires the use of fresh approaches to coordination by relevant agencies, such as
regulatory bodies and those federal agencies responsible for sponsoring energy R&D. The
net effect may extend considerably the time required to alter regulatory standards, but
this approach is consistent with practices affecting operating licenses, which, at least
nominally, provide for use of a new facility for four or more decades.

» Comprehensive electric industry restructuring should seek to encourage long-
term improvements to the electric system. Finding the right mix of market solutions
and government oversight to ensure an economical and reliable electricity supply will be
difficult—but is possible. For example, 17 electricity restructuring bills were introduced
in the 106th Congress. While no consensus legislative package has yet developed, signif-
icant issues embodied in the proposed legislation include, among others, reEah'ng
PURPA and PUHEA, facilitating new state restructuring actions by resolving
federallstate jurisdictional jssues¢ resolving mar wer and transmissj ccess
problems, and grandfathering existinf state restructuring plans to protect them from
federal preemption. Tightly linked with the emergence of efficient competition in the
electric industry is the need for comprehensive tax legislation th ilit the
C‘W’?ﬁ&uﬂmmﬂmmme

publicly owned, cooperatiVely-owned and shareholder-owned electric companies.

Moreover, Congress and policymakers should develop polices that promote investment in
new generation and transmission lines. Policies should also promote voluntary flexible
approaches to the creation of regional transmission organizations and electricity markets.
Finally, the North American Electric Reliability Council should evolve into a self-regulating
organization, with FERC oversight, that enforces reliability rules on all transmission
operators.and users. :
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PETROLEUM

Petroleumn Flow Chart 1999
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OVERVIEW

While petroleum currently supplies 40 percent of America’s primary energy needs,
reliance on this fuel varies greatly by sector. For example. petroleumn supplies 97 percent of
transportation needs. 35 percent of industrial needs, 8 percent of commercial needs and 13
percent of residential needs. The most common—and Important— petroleum products are
gasoline, diesel fuel. kerosene, heating oil, residual fuel oil, liquefied petroleum gases, asphalt
and petrochemical feedstocks.

Since 1970, production of crude oil has declined from 9.6 million barrels per day to 5.8 mi}
Jion barrels per day. At the same time, consumption has increased from 14.7 million barrels
per day to about 20 million barrels per day, or some 300 billion gallons per year. During these
same 30 years, oil imports have increased from 23 percent of U.S. petroleurn demand to the
current Jevel of about 55 percent. The U.S. Department of Energy’s Energy Information
Administration forecasts that petroleum demand will continue to grow during the next two
decades.

The Energy Information Administration’s (EIA) Annual Energy Outlook 2001 highlights
several other important facts about the role of petroleumn in our nation’s future:

» Net peuoleum imports are projected to increase to 64 percent of U.S. demand in 2020.

> The greatest growth in petroleum demand will occur in the transportauon sector,
where increased travel more than offsets fuel efficiency gains.

Clearly, petroleum will provide a major source of enesgy for years to come.

DOE002-0459
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EMERGING CONSUMPTION PATTERNS

The Energy Information Administration projects an increase in demand for all petroleum
products of 1.4 percent per year for the next twenty years, or'slightly higher than the 1.3 per-
‘cent per year that EIA projects for all energy sources during this same period. This projection
for higher petroleum demand comes at a time when consumers have endured a heating oil
price spike and a gasoline price spike, and at a time when petroleum refiners have faced sig-
nificantly higher crude oil prices.

As demand has increased and supplies tightened, the Organization of Petroleum
Exporting Countries (OPEC) has reasserted its grip on world oil supplies, keeping crude oil
prices above $30 per barrel for almost one year. U.S. imports of crude oil and products have
grown during this same period, as has utilization of refinery cap acity. Indeed, the pet roleum
industry continues to strain as it seeks to meet the growing demand for home heating oil,
gasoline, diesel fuel and petrochemicals. In recent months the U.S. economy has slowed some-
what, but overall economic growth remains a healthy 2.4 percent and demand for petroleum
continues to grow despite higher product prices.

EIA’s Supply-Demand Scenario

In Annual Energy Outlook 2001, EIA analysts set forth a scenario that they believe will
close the gap between rising petroleum imports and product prices and America’s need for
affordable, reliable energy supplies. Here are the outlines of that scenario, which looks out to
the year 2020:

> Crude oil production declines by 0.7 percent per year.

Crude oil imports increase by 1.6 percent per year.

Petroleum product imports increase by 4.6 percent per year.

New light duty vehicle efficiency increases from 24.2 to 28.0 miles per gallon.
Freight truck and aircraft efficiency increase by about 0.7 percent per year.
Refinery capacity expands from 16.5 to 18.2 million barrels per day.

vy vy YyYVYVvYyYy

Refinery utilization increases from 93 to 95 percent.

Policymakers concerned about our nation's economic and energy future must decide
whether this scenario is realistic. While it is impossible to assess precisely the likelihood of
any forecast, or even the many elements of the EIA forecast, it is possible to compare EIA’s
projections to historical experience. It is also possible to identify the policy assumptions used
to create this forecast and, of equal importance, to present a series of ideas to help policy-
makers forge an effective National Energy Strategy for the decades ahead.

History vs. Projections

EIA analysts argue that domestic crude oil production will slow significantly during the
next 20 years. However, when they quantify that argument, they propose a modest decline in
petroleum production of a mere 0.7 percent per year. This figure does not represent historical
trends, which show a decline‘m‘&m:% production during the 1990s of some 2.5 pey-
cent per year. This slower rate of decli petroleum production translates into a lower than
Expected Tate of growth in crude imports, at least in EIA’s scenario.

More specifically, EIA forecasts that during the next two decades the United States will
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increase its crude oil imports at the modest rate of 1.6 percent annually. However, during the
past decade, U.S. crude oil imports actually increased a substantial 3.9 percent per year. The

EIA scenarj troleum products also is at variance with the historical record. EIA
projects that petroleum pro im ill increase at the rate of 4.6 percent per year.

During the past decade, petroleum product imports actually declined by 1.2 percent per year.

History is no guide, either..to EIA projections about increases in vehicle efficiency. The

EIA scenario foresees a faster rate of vehicle efficiency in the next two decades than occurred ‘

during the past decade, but the projected rate is slower than the actual rate of improvement
during the mid-1980s.

On the other hand, EIA projections hew fairly close to historical fact in the area of petro-
leum refinery capacity and utilization. During the past decade, U.S. refinery capacity has
increased a total of approximately 850,000 barrels per day. This figure is comparable to EIA's
forecast that within two decades, U.S. refinery capacity will have increased 1,700,000 barrels
per day. The projected increase in refinery capacity utilization also appears to be close to the
likely mark. While capacity utilization has increased from 86.6 percent to 93 percent during
the past decade, E1A analysts forecast an increase of 2 percentage points by 2020.

POLICIES TO MEET AMERICA'S GROWING PETROLEUM DEMAND

While E]A's forecast is often at.variance with the historical record, both history and EIA's
most recent forecast indicate that petroleum demand will grow significantly in the decades
ahead, even if all projected energy efficiency gains are realized. The only way to meet
this increased demand for petroleum is to adopt national policies that support growth in
petroleum supplies. The alternative is to limit demand by imposing sharply higher petroleum
prices on U.S. homeowners, commuters, transportation companies and factories. However,
these higher prices would slow U.S. economic growth.

Ensuring Adequate Supply

A National Energy Strategy can be developed that meets America's g'rowing demand for
petroleum without substantially raising prices. Studies have shown that vast amounts of
proven crude oil reserves and undiscovered crude oil resources exist, both domestically and
abroad. However, polices that support continued investments in finding and producing these
resources are needed to bring these crude oil supplies to market.

Companies will make the decisions to invest in finding and producing the needed petro-
leum once policies are in place to support such long-term capital commitments.
Unfortunately. the recent EIA forecast simply implies that significant investments will be
made, domestically and abroad, without addressing the need to develop policies favorable to
increased crude oil production. -

The same is true of petroleum products. Stakeholders must come together to adopt
policies that insure an adequate supply of gasoline, diesel fuel, home heating oil and
petrochemicals. Concerns about environmental impact should take into consideration the
unparalleled improvement in exploration and production technology. For examplew-

ration footprint has been improved by 90 percent during the past decade, and similar, if less
ramatiexamples, exist in other areas o pe€trdieum production.

451



Ensuring the Security of Petroleum Supplies

As noted, EIA analysts forecast a sharp increase in petroleum imports—the current rate
of 55 percent to a rate of 64 percent in 2020. This increase in imports raises legitimate ques-
tions about security of America’s petroleum supplies. What countries can supply this growing
volume of crude oil and petroleum products to U.S. consumers? Are these countries reliable
suppliers? Do new and more diverse sources of petroleum exist that are not included in the
E]A forecast? What role will OPEC play with respect to future oil supplies and prices?

Clearly, OPEC members have constrained supply during 1999 and 2000 and maintained
relatively high prices. Will this pattern continue? If new petroleum producing countries join
the world energy markets, will these countries become members of OPEC or another cartel?

As these questions suggest, the United States has less control over the security of its
petroleum supply as long as we are heavily dependent on petroleum imports. Policies that
promote diversification of supply would reduce this uncertainty. So would policies that
enhance domestic petroleum production.

Stimulating Needed Investments

ljolicies that encourage investments in crude oil exploration and production need to
be Included in the National Energy Strategy_Saq. 1go, should polices that encourage major
Investment in petroleum refning, distribution and marketing. For example, the EIA fore-
casts that an additional 1.7 million barrels of capacity will be needed to meet demand in 2020.
Who will finance this increased capacity, and who will build it? Will companies expand exist-
ing refineries, or will they need to build new ones—as many as eight to 10 major refineries to
meet EIA’s petroleum demand projections?

And if refinery capacity utilization cannot increase to the 95 percent level that EIA
forecasts, two additional new refineries will need to be constructed. However, no major
refinery has been built in the United States during the past 25 years. What policies will
Congress enact to support the construction of eight or more new refineries during the next 20
years? What policies will encourage major investment in the pipelines and terminals that
will be needed to transport an additional 5 million barrels of oil per day to consumers?

The National Petroleum Council (NPC) published a study in June 2000 entitled “U.S.
Petroleum Refining—Assuring the Adeguacy and Affordability of Cleaner Fuels.” The study
assessed government policies and actions that would affect product supply and refinery
viability. The study concludes that the refining and distribution industry will be significantly
challenged to meet the increasing domestic light petroleum product demand with the
substantial changes in fuel quality specifications recently promulgated and currently being
considered. The NPC study contains specific recommendations and findings related to petro-
leum product supply and future refinery viability. The Secretary of Energy. in consultation
with the governmental departments and federal agencies, shall report to the applicable

~ committees in the houses of Congress on the findings and conclusions of the NPC study and
‘on the adjustments to federal policy required to implement those findings and conclusions.

Encouraging International Energy Trade and Development

Because the United States faces increased dependence on petroleum imports during
the coming decades, U.S. energy companies will need to be able to find and produce oil inter-
nationally. American companies are well positioned to do this. Most have gained a
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technological advantage that ensures a fairly high rate of discovery and production. However,
policies to support these international initiatives, which often Involve considerable finandal
risk, need to be place. Some existing tax laws and other public policies hamper internation-
al efforts to find and produce oil in promising areas. Such policies should be reviewed and. if
needed. revised to strengthen U.S. leadership in new petroleum exploration and production.

Energy Technology R& D

The U S. petroleum industry is one of the most technologically advanced in the world. In
recent decades, American petroleum companies have dramatically reduced exploration and
production costs while sharply reducing as well the footprint required for new oil exploration.
Policies should be put in place that assign a value to these technological advancements that
is equal to the value assigned to technological advances in other energy areas. Certainly,
government officials should not select winners and losers. Rather. a range of energy
technologies should be encouraged, and the market should be allowed to adopt the most
successful technologies as each new technology proves its worth to consumers.

Environment

The U.S. petroleum industry has dramatically improved its environmental performance
by investing more than $8 billion per year in environmental initiatives, or a total of more than
$90 billion during the 1990s. The industry remains committed to ongoing environmental
improvermnents, but any additional environmentsal rules or regulations need to reflect sound
science and the likely impact of such policies on U.S. petroleum supplies and the U.S. econo-
my.

Indeed, some existing regulatory polices require close scrutiny. Over the years, a patch-
work quilt of conflicting and overlapping regulations has made expansion of the petroleum
supply structure nearly impossible. Policies should be put in place that reflect growing
demands on the U.S. petroleum supply infrastructure as well as the need to maintain
environmental quality.

Transportation

The internal combustion engine—running on petroleum— will remain the dominant
powertrain for persona) vehidles for the foreseeable future. Even if promising advances in
fuel cell and hybrid technologies produce a new breed of vehicle. years will pass before these
new technologies significantly replace the current U.S. fleet of more than 200 million gasoline
and diesel powered cars, buses and trucks.

For example, a recent study by the WEFA Group found that over B0 percent of the
vehicles purchased today would still be on the road in 2008. In short, several decades are
likely to pass before the current fleet is replaced by a new powertrain technology, or by
significantly more efficient vehicles. Policymakers need to bear this hard fact in mind when
developing transportation and environmental policies.

Moreover, most policymakers focus, understandably, on polices that affect cars, pickups
and sport utility vehicles. However, other forms of transportation also merit consideration
when formulating an effective National Energy Strategy. For example, trucks deliver over 70
percent of America’s goods, measured by value. Rails, ships, pipelines and aircraft deliver the
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rest. All of these transportation modes rely on petroleum as their major source of fuel, not
only to move freight but also to move passengers.

\

To be effective, future transportation policies must reflect the complex interrelationship
between petroleum, people, the delivery of goods and services, the environment and econom-
lc vigor—and the Inestimable capital Investment Americans have made in the current
transportation infrastructure,

The safe and efficient movement of goods through the United States’ port system, includ-
ing a significant share of energy products, requires that channels be dredged and maintained
at safe depths on a consistent basis. Safe navigation also requires accurate and current
navigational charts for U.S. waterways. To date, however, these programs have been and
continue to be so severely underfunded that it will take the National Oceanic and
Atmospheric Administration (NOAA) 20 years to eliminate the survey backlog. Hydrographic
survey data, which Is the basis for nautical charts, should be collected using the latest hydro-
graphic survey equipment. Some hydrographic data still being used is over 40 years oid. Al)
available resources, both public and private, should be fully utilized, without limits placed on
the sources of certifiable survey data. The Harbor Maintenance Trust Fund should be taken
off budget and used exclusively for harbor services. This would guarantee that resources are
available to meet the growing needs of maritime commerce.

Finally, a national energy policy needs to recognize the international nature of ojl
transportation. Accordingly, the U.S. government should look to and support broad-based
international solutions to marine regulatory issues. The International Maritime
Organization (IMO) is the appropriate forum for discussions of such issues as vessel
operations, ballast water management, marine air emissions, and vessel scrapping. The U.S.
needs to remove barriers to the timely replacement of aging domestic tonnage and stimulate
a robust domestic fleet.

U.S. Fuel requirements in 2000
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NATURAL GAS

Natura!l Gas Flow Chart 1999
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OVERVIEW

Natural gas—a fossil fuel composed almost entirely of methane—accounts for approxi-
mately one-quarter of the nation’s primary energy consum ption. Residential and com mercial

uses of natural gas include space heating, water heating. cooking, and clothes drying. .

Natural gas is used by industry both as feedstock in chemicals and in process applications.
Moreover, power plants use natural gas to generate electricity, while private citizens use it for
space cooling, as a vehicie fuel and in fireplaces.

Three segments of the natural gas industry deliver natural gas from the wellhead to the
consumer. Production companies explore, drill and extract natural gas from the ground.
Transmission companies operate the pipelines that Jink gas fields to major consumer areas.
And local utlitles, acting as distribution’ companies, deliver natural gas to individual
customers.

The number of natural gas consumers has grown ihrough the years, and now totals
nearly 175 million Americans. Natural gas from 288,000 producing wells is forwarded by 125
natural gas pipeline companies through a 1.3 million-mile network of underground pipes to
more than 1,200 gas distribution companies who provide customer service in all 50 states.
Almost all of the gas consumed in the U. S. is produced in North America.

CONSUMPTION PATTERNS

U.S. consumption of natural gas has increased by roughly 13 percent over the last decade.
and demand is expected to increase significantly in the future. This growth has occurred in
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all sectors of the economy. In the residential sector, for example, 70 percent of new single-
family homes used natural gas their main source of heating fuel during 1998 and 1999. In
the ten years since 1989. U.S. commercial use of natural gas has increased nearly 14 percent,
and industrial consumption of natural gas has increased almost two quadrillion BTUs
(quads). During this same period. natural gas use to generate electricity has risen approxi-
mately 12 percent.

This trend toward greater reliance on natural gas—which is expected to continue— can be
attributed to a variety of factors, including favorable economic conditions, superior environ-
mental qualities, and the high efficiency of gas systems. In addition, the natural gas resource
base is far stronger than many people realized a decade ago. Moreover. opening natural gas
markets to competition in recent years has contributed to efficiency improve ments within the
industry. The National Energy Strategy should encourage the continuation of these trends.

ENVIRONMENTAL BENEFITS

Natural gas offers numerous environmenta) advantages relative to many other energy
seurces. For example, natural gas emits negligible amounts of sulfur dioxide, particulate
matter, ash, and sludge. Also, because it emits low Jevels of nitrous oxide a nd carbon dioxide,
natural gas can help reduce acld rain, ozone, visibility problems, solid wastes and greenhouse
gases. Of course no energy source is completely benign with respect to its environmental
impacts, but natural gas is an extremely attractive option that can contribute significantly to
a number of environmental objectives. '

ENERGY EFFICIENCY BENEFITS

Only about ten percent of the natural gas produced is used or lost during production,
processing, transmission, and distribution to the consumer. This gives natural gas a compet-
itive advantage over many other energy sources. EQuipment that utilizes gas is also far more
efficient today than in the past. For example, gas-fired direct contact water heaters used in
the textile industry achieve efficiency levels in excess of 99 percent, compared to a 33 percent
efficiency level achieved using a prior technology. Similarly, new processes have enabled
gas-fired infrared burners to triple their efficiency as well.

RESOURCE BASE

In the decades ahead. natural gas supplies likely wiil remain strong. Indeed, the North
American resource base for this fuel should prove capable of sustaining current consumption
Jevels well into the 21st century. and perhaps beyond. The National Energy Strategy should
draw on this secure resource, secure because 87 percent of the natural gas consumed in
America is produced in the United States, with the balance coming from Canada. Moreover,
Mexico has a large natural gas resource base, and its high production capability makes this
neighbor 1o the South a potential major natural gas supplier.

Although some have characterized the world's gas resource base as “finite,” estimates of
Its size continue to grow. Indeed, as the tools and technologies used to estimate this resource
base improve, most estimators have increased their numbers over Ume. For example, at year-
end 1998, the Potential Gas Committee (PGC) estimated the United States’ future supply of
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natural gas at 1.241 quads. or more than 60 years of supply at the current rate of domestic
producton and consumption. For the past 30 years, PGC members have produced their
estimales every other year, drawing on the expertse of hundreds of petroleum geologists and
engineers. Interestingly. despite the consumption of more than 149 quads since 1990, the
Committee’s 1998 estimate exceeds its 1990 estimate (1,207 quads) by 34 quads. This Is a 15
percent larger estimate than the 1990 figure, even though significant producdon (and
consumption) has occurred. Much of this increase can be attributed to technological advances,
which permit producers to harvest portions of the resource base that previously were
unattainable.

PRODUCTION CAPABILITY AND TECHNOLOGY

. The National Energy Strategy should reflect the fact that the natural 83s resource base
has become increasingly diversified. For example, coalbed methane—which accounts for six
percent of domestic gas production—was not acknowledged as an important source 10 or 15
years ago.

Tremendous technological advances in natural gas exploration and production also have
occurted in the past decade, including three-dimensional seismology, horizontal drilling, and
innumerable computer-related breakthroughs. Similar advances will be needed to satisfy
potential demand levels. With such advances, domestic gas production can Increase from
today’s 19-plus quads to more than 28 quads in 2020.

Canada will contribute a slightly greater share of total supply in the future by increasing
its exports to the U. S. from its current three quad Jevel. Abundant gas resources worldwide
and in Alaska offer mid-term insurance, while methane hydrates and other more exotic
sources of gas provide long-term potential.

POLICIES TO MEET AMERICA'S GROWING NATURAL GAS DEMAND
The Impact of Deregulation

Policymakers devising a National Energy Strategy will need to consider the dramatic
impact that deregulation. or “unbundling.” has had on the natural gas industry. Deregulation
gives customers the opportunity to purchase natural gas from someone other than the local
natural gas distribution company. This trend toward greater customer cholce at first gathered
strength slowly as local gas utilities increased customer service options, then accelerated
dramatically following a 1985 Federal Energy Regulatory Commission (FERC) decision to
promote open access 10 transportation on the interstate natural gas pipeline system for all
gas buyers. K

By 1999, customer choice volumes accounted for 61 percent of end-use natural gas
purchases by customers. Under current and proposed tariffs and choice programs, Bl percent
of the volumes could be purchased from a source other than the local gas utility. Almost all
industrial and electric utility custorpers have this option, while almost 70 percent of
commercial customers and almost half of residential customers have a choice as well.
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Demand Forecast

Natural gas deregulation, the environmental benefits that natural gas can provide,
improvements in end-use natural gas applications technologies, and the strong and secure
resource base that this fossil fuel enjoys places it in a favorable position vis-a-vis policymak-
ers and consumers in the coming decades. Indeed, both the Energy Information
Administration’s forecast and the American Gas Association's Fueling the Future study's
accelerated demand projections estimate that, by 2020, natural gas consumption could reach
35 quads, compared to a demand for approximately 21 quads in 1999.

While the EIA forecast assumes most of the increased demand will be generated from the
electric generation sector, Fueling the Future estimates that nearly half of this projected
increase could come in the residential and commercial sectors, where more new customers are
choosing natural gas and more existing customers are switching from other fuels to natural
gas. The study also shows continued expansion in the amount of natural gas sold for
relatively new applications, such as residential gas fireplaces and commercial gas cooling
systems. In addition, advances in distributed generation (e.g.. reciprocating engines, micro-
turbines, and fuel cells) are anticipated, and these advances could account for roughly 20
percent of all new electricity generating capacity in the coming decades.

Moreover, during the next 20 years industrial gas demand could grow approximately 2.5
quads under the accelerated projection, continuing the robust growth of the past 10 to 15
years. Although the cogeneration market shows signs of saturation, other forms of distrib-
uted generation are expected to prosper. Highly efficient heating, cooling and process
equipment continues to evolve, enabling natural gas to remain the dominant source of
energy for the nation’s factories.

Natural gas-powered transit buses, trucks, vans and cars currently consume about one
quad more natural gas under the accelerated projection. Although these vehicles account for
less than one percent of the overall vehicular market in 2020, they can make significant
contributions to air quality and operational economics, primarily in fleet applications in
congested urban areas.

Although natural gas consumption used by central-station power plants to generate
electricity more than doubles by 2020 under the accelerated case, this figure is lower than the
EIA forecast. For example, natural gas would remain the dominant fuel for new generatmg
capacity. even if some new coal-based capacity were to be added after 2010.

More significantly, less new generating capacity is expected to be required under the
accelerated scenario than under other projections. That's because the accelerated scenario
assumes that the lives of some existing nuclear and coal power plants will be extended
and that strong growth will occur in the use of distributed generation. In the increasingly
deregulated energy marketplace, consumers will determine the pace at which new energy
technologies are brought on line. The forces of the deregulated natural gas marketplace need
to be incorporated in a National Energy Strategy. _

Investment Needs and the Policy Environment

The U.S. natural gas industry is both large and capital intensive. Existing natural gas
industry assets total more than $250 billion, including a 1.3 million-mile transmission and
distribution system valued at nearly $150 billion. Of the 1.3 million-mile total, nearly 1
million miles is devoted to distribution. The U.S. natural gas industry also counts more than
400 storage facilities among its holdings. These facilities are often located close to end-user 29
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markets, where the gas is injected during off.peak periods and withdrawn in periods of peak
demand. The natural gas industry employs more than 150,000 people, and this figure does not
include exploration and production employees. '

Legislators should develop support ive policies—and remove barriers—so that the natural

gas industry can obtain the financing its needs to meet demand forecasts. For example, to
meet the 2020 projection. curtent transmission and distribution line mileage must be
increased some 30 percent. Doing so will cost more than $150 billion. Moreaver. additions to
the distribution system will cost nearly twice as much as additions to the pipeline system.
Although these investment levels are certainly significant, they are not dramatically
different from the levels experienced In the 19905 — a modest increase for distribution and a
modest decrease for transmission.

The investment required for the pecessary exploration and production activity assumed
in the forecasts will certainly be greater than the requirement for transmission and distribu-
tion system expansion. More wells will need to be drilled. and more drilling rigs will be
required. Although the number of oil and gas wells drilled per year may have to double— to
approximately 50,000 new wells per year—this figure is well below the peak levels of the early
1980s, when from 70,000 to 90,000 new wells were drilled each year.

Finally, formulators of the National Energy Strategy should bear in mind that the
natural gas industry’s drilling fleet has aged, and that significant investments will be
required for upgrades. Capital investments of $40 billion per year ($)998) may be necessary,
and acquiring this level of capital may prove difficult in an economy that still places a pre-
mium on “high-tech” investment opportunities. However, raising these funds is not an insur-
mountable task. Compared with the investment levels of the mid-1980s, future investment
requirements appear less extreme. Moreover, drilling activity slowed significantly in the
1990s, so the expanded drilling activity needed to meet the accelerated projection demand
Jooks quite dramatic—until one compares it to a longer historical standard.
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COAL
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OVERVIEW

Coal accounts for approximately one-third of the United States’ primary energy produc-
tion. the single largest share of any domestically produced fuel. Estimated recoverable
reserves in the United States total 275 billion short tons, or a 250-year supply at today's pro-
duction rates, according to a 1997 Energy Information Administration update. Reserves are
Jocated throughout the nation, and current productive capacity is sufficient to meet the
expected continued increase in demand.

Currently, coal accounts for approximately 23 percent of U.S. energy consum ption. While
coal is primarily used to generate electricity, it is also essential to the production of st eel and
cement. Other industries. including paper and chemical manufacturers and the food pro-
cessing industry, use coal to create steam and electridty. Finally, coal is used to generate heat
in sorme small comsmercial establishments, but this use iIs diminishing rapidly.

Coal is an affordable and reliable domestic energy source and therefore contributes sig-
nificantly to the security of the nation's overall energy supply. The coal that is not consumed
here is exported to other major industrial or emerging economies, thus contributing positive-
ly to the U.S. balance of trade and the global economy.

PRODUCTION AND CONSUMPTION PATTERNS

The U.S. coal industry grew at a slow but steady pace during the 1990s. Production
increased an average of } percent per year and is expected to reach 1.1 billion short tons when
figures for the year 2000 are finalized.
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Coal is Produced in 26 States

An effective National Energy Strategy will take into account the fact that coal is prodxiced
in 26 states, which the industry typically groups in three geographically distinct regions:

> The Appalachian states, ranging from Pennsylvania to Alabama, which produce
approximately 40 percent of the nation’s coal, the entire nation’s metallurgical coal,
and most of our export coal. Underground operations are dominant in this broad
region.

» The Interior states, which include Illinois, Indiana and Western. Kentucky. Here
steam coal is produced by medium sized surface mines.

» The Western states, and particularly Wyoming—the largest coal producing state in
the country—which use large surface mines to produce steam coal.

During the past decade, coal production has shifted from the eastern to the western
United States. For example, in 1999 more than half the 1.1 billion tons of production
originated in western states. Moreover, as demand has increased for lower sulfur coal,
larger users of coal also have shifted from east to west.

Economic Benefits

The U.S. coal mining industry generates some $160 billion in economic activity, including
$19 billion in revenue for federal and state governments and $105 billion in income to coal
and its supporting industries. The coal industry directly employs 80,000 workers, and the
nearly one million industry-related jobs produce $37 billion in annual wages throughout all
50 states.

Productivity, Reserves and Demand

During the past decade, productivity in the coal industry has nearly doubled. This trend
is expected to continue as new technologies and more productive mining methods are brought
on line. These same new technologies make mining safer than ever. Moreover, new technolo-
gies and advances in mining techniques have increased coal resources and output while
protecting the environment. Whether meeting air or water quality standards, protecting
wetlands or reclaiming surface mined land to better than original conditions, coal producers
meet and exceed all current legal standards. The industry is committed to continuing this

high level of performance.

POLICIES THAT THREATEN MINING CAPACITY

Current production capacity and coal reserves are sufficient to meet any increase in
domestic demand. However, at least two current policies discourage investment that would
expand coal mining capacity in the United States. Indeed, several policies could eliminate
some current mining capacity. Such policies should be reviewed during the formation of a
National Energy Strategy.

For example, the Environmental wawm—emmma

regulations regarding valley fills in a way that threatens even near term coal productiomfrom

— . . - - . 3 -
several operating mines in some Appalachian states. Eliminating production from these
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mines would strain productive ca pacity in other coal producing areas and would significantly
disrupt the coal transportation system. '

Similarly, land access policies affect both current and future coal production capacities.
For example, the decision to use the Antiquities Act to declare certain federal lands “National
TG echive move e portion of the western reserve hase fram praduction.

ctions by the Bureau of Land Management and the U.S. Forest Service, which place reserves
on federal lands managed by those agencies off-limits to development, also potentially limit
mining capacity. Over time, such actions could deplete the U.S. coal reserve base.

LOOKING TO THE FUTURE
Coal Consumption Data

Almost all the 1.1 billion tons of coal produced in the United State is used domestically.
In 2000, utilities and independent power producers will use 973 million tons of coal to gener-
ate almost 2 trillion-kilowatt hours of electricity for use in homes and businesses throughout
the United States. Coal use for electrici ty is an even 200 million tons, or 25 percent more than
coal used by the utility sector in 1990. Coal is a popular fuel for the utility industry because,
on a cents-per-million Btu basis, coal remains the lowest cost fuel available for the generation
of electricity. This gives coal-fired utilities an advantage in an increasingly deregulated and
competitive, market. Moreover, advances in combustion technology have increased fuel effi-
ciency while lowering the emission of all legally identified pollutants.

Coal use is not exclusive to the electric utility industry, howeve r. Steel mills are expected
to consume some 28 million tons of special grade metallurgical coal to make coke in 2000.
Major industrial users of energy and retail users, such as homes, hospitals, schools and small
commercial establishments, are expected to use approximately 70 million tons of coal this

year. Finally, in 2000, U.S. coal producers will export 58 million tons of coal to steel mills and

electric utilities in Canada, Europe, South America and. 10 a lesser extent to the Far East and
Japan. Given the domestic abundance of coal, import figures are insignificant and are expect-
ed to remain so in the coming decades.

Demand Forecasts

All forecasts of future energy demand show that coal will continue to play a vital role in
the United States energy picture. Most forecasts estimate that production will increase from
today’s level of 1.1 billion tons to from 1.2 to 1.4 billion tons by 2020.

In the future, coal is expected to continue to be used to generate electricity, with as much
as 1.1 to 1.25 billion tons consumed annually for this purpose by 2020. The deregulation—
and increased competitiveness—of the electricity generating industry places a premium on
coal, which is both inexpensive and abundant relative to other domestic fuel sources available
to this sector of the economy: ’

Coal use in other markets is expected to remain at current levels for the foreseeable
future. For example, coking coal use by U.S. steel mills is expected to remain in the 25 - 28
million ton range in the years ahead. This is a floor below which steel cannot go in the near
term, but, because technological advances will likely continue in the steel making process,
coal consumption is not likely to grow soon. Industrial coal use also is expected to remain fair-
ly steady at 70 -75 million tons annually over the next 20 years. Export levels will depend
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on overseas demand, which in tum depends upon each nation’s rate of economic growth and
environmental policies, particularly those policies directed toward carbon reduction. The
competitiveness of coal relative to other fuels likely will play only a secondary role in these
export markets.

U.S. POLICY ENVIRONMENT

Whether the anticipated demand for coal is realized in the United States will Jargely
depend on whether policymakers change existing policies that restrict both coal's availability
and its use in the electricity sector.

Electric Utility Policy

As discussed in other sections of this report, demand for electricity is expected to contin-
ue to increase at a rapid rate during the next two decades. This increased electricity demand
should translate into greater coal dernand. However, because the electric utility industry is
moving from a regulated to an unregulated market environment, both risk and uncertainty
have been introduced vis-a-vis coal demand.

On the one hand, competition should di ctate that the Jowest cost producer of electid ty—
companies who use coal—should have an advantage In the open market. However, competi-
tion can also move generators of electricity toward the lowest risk option when considering
new capacity additions, or even maintenance of, or modifications to, existing capacity. These
considerations may dampen demand for coal.

Indeed. signs of this trend already are evident. Even though utility executives are
thinking about new generating capacity and modifications of the existing fleet, electricity
producers are not making investments to increase the use of coal, even though wal is the low-
est cost alternative. One concern is that construction or modifications made to accommodate
increased coal use will be rendered obsolete by regulation or litigation. Electric generators are
fading an unprecedented wave of new environmental requirements, some of which are being
imposed retroactively and thus produce protracted court action. For example, although great
strides have been made in reducing emissiens of SO2 and NOX. and the requirements laid out
in the Clean Air Act Amendments of 1990 are being met, the Environmental Protection
Agency has proposed even lower caps on emissions than those legally established by the
amended Clean Air Act. The possibility of controls on mercury emissions adds yet another
uncertainty.

In short, conflicting forces are at work here. The competitive market trend is toward
Jower cost generation—which argues for greater use of coal—while recent regulatory
decisions are pressuring utilities to rapidly lower certain emissions levels—which increases
the cost of using coal.

The Kyoto Protocol

The Kyoto Protocol, or the possibility of some other legally binding international agree-
ment to reduce carbon emissions, adds to the uncertainty of the current U.S. regulatory
situation. For example, a recent analysis by the Electric Power Research Institute (EPRI)
shows that, if all proposed regulations and the Kyoto Protocol were to take effect, the amount
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of coal-generate electricity would decline to less than 300 million tons by 2020. Clearly, this
is an extreme scenario, but a number of environmental issues now under consideration could
sharply limit future US. coal use, if these issues are not resolved in a reasonable manner.

OPPORTUNITIES IN TECHNOLOGY
The Role of Technology in Energy Policy

A sound technology policy is key 1o balancing the growing demand for energy and the
trend toward increasingly stringent environmental regulations. Effective technology policies
will allow coal to reach its full potential, meet required environm enta} standards. and ensure
that the United States utiljzes its most abundant and reliable energy resource.

The nation also needs an energy policy which industry and consumers alike can depend
upon for long term consistency—in other words, an energy policy that does not change rules
in mid-stream, or retroactively, or based solely on political considerations.

During the past two decades, the use of new technologies and improved operating prac-
tices have improved the “environmental efficiency™ per ton of coal consumed to increase by
almost 70 percent. This trend will continue even as new SO2 and NOx controls come on line
because advanced retrofit and repowering technologies’ enhance environmental performance
and efficiency of existing coal-based generation plants.

The use of advanced coal technologies that are now, or will soon be, ready for deployment
would effectively eliminate emissions that are considered a health risk, as well as substan-
tially improve efficiency. The nation's energy policy must include a technology strategy that
incorporates a comprehensive clean coal technology program to assist new and existing coal-
fired units to remain competitive and meet environmental requirements. This technology
strategy must encourage on-going research. It also must provide financial incentives
sufficient to encourage application of advanced technologies at existing units, as well as
encourage a program to demonstrate new technology.

Beyond control of traditional emissions, the coal industry also recognizes that carbon
sequestration will be vitally important if it is found that reduction of COZ emissions is
necessary. A National Energy Strategy will not be complete unless it includes policies that
stimulate the research, development and deployment of technologies to sequester carbon.

Deploying Technologies Internationally

In many countries throughout the world, energy use during the next two decades is
expected to Increase even more rapidly than in the United States. For example, the
International Energy Outlook 2001, ‘published by the U.S. Energy Information
Administration, growth in energy consumption in the developing world, excluding Africa but
including China, India and the countries in South America, is projected to exceed 3.5% per
year through 2020. Conversely, United States and other industrialized countries will see
an increase of approximately 1.0 percent or less per year on average. This rapid ramp up in
energy use among developing countries will occur regardless of policies in the United States
and other developed nations. That's because additional energy will be needed to support
economic growth. and larger popula tions and a rising standard of living in these nations. The
World Energy Council cites that up to 2 billion people lack access to commercial energy
supplies in 2001 and that unserved population could reach 3 to 4 billion by 2050.
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As in the United States, worldwide energy demands will increasingly be met by a reliance
on electrkity. Acrordingly, technologies developed in the United States will need to be
deployed overseas in order to meet the expected demand for twice the current Jevel of energy
and three times the current use of electricity. With proper technology policies, it is possible
to meet these demands while attending to environmental concerns.

SUMMARY

An effective National Energy Strategy will keep all energy options available in order to
meet growing energy demands. Coal can continue to play a vital role in global energy mar-
kets. For example, by 2020. sorne 3.6 billion tons of coal will be consumed in the regions com -

. prising the “developing countries,” double current cons umption in those countries. Moreover,

more than 44 percent of the electricity used in these countries will be generated by coal, both
because it is an indigenous resource in many of these countries and because its cost is often
low relative to other energy sources.

Clearly. future coal use will not be limited to the developing world. Coal is now. and will
continue to be, 8 major energy resource in all regions of the world. Coal use in the industri-
alized world will remain at approximately 1.6 billion tons, increasing in the U.S., Canada,
Australia and Japan and decreasing only in Western Europe and in the countries of the for-
mer Soviet Union. For the foreseeable future, coal will remain an important contributor to
the global energy mix.
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ELECTRICITY
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Until quite recently, the electric industry has been characterized as a natural monopoly,
Subject to extensive rate regulation of its generation capacity, transmission lines and Jocal
distribution systems. Today, a dramatic restructuring of this industry has forced sweeping
changes on the instjtutions, institutional relationships, and the role of regulators. Some ver-
tcally integrated utilities have unbundled their generation, transmission, and distribution
functions, and in many cases, sold their generation rescurces. Increasingly, generation is
owned and managed by independent tompanles or unregulated utility affiliates. not by regu-
lated companies, and output is sold at market-based rates. Moreover, the Federal Energy
Regulatory Commission (FERC) and some industry participants now seek to establish new

Fegional transmission organizations (RTOs). Policymakers may also remove federal barriers
in order to promote effective wholesale competition and facilitate state restructuring activi-
ties and retaf] competition.

Retail markets were most immediately affected by the Congressional passage of
the Energy Policy Act of 1992 (EPAct). This bill modified federal Jaws in such a way as to
facilitate wholesale electricity competition. Today, all fifty states and the District of Columbia
have considered some reform of their retail electric service system. Moreover, almost all of
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the so-called “high-cost” states (i.e., where average rates are above the national average) have
adopted retail competition systems that involve non-discriminatory access to the Jocal distri-
bution system and customer choice of energy suppler. Currently, more than 60 percent of
the U.S. population lives In the 24 states and the District of Columbia that have decided to
transtuon to open actess for retajl energy suppliers and customers. State officials continue to
address difficult transition questions, incduding how to handle stranded costs, consumer
education and protection. public benefits programs, and residual obligations of incumbent
utilities following } iberaljzation.

The recent problems in California’s electricity markets, however, are having national
implications that impact all stakeholders in the electric industry. Extreme price volatility and
shortages in the California market have been brought about, in part, by inadequate market
design and public policies that are incompatible with an efficient market environment. As a
result, the pace of deregulation and the transition to retail competition in the other states
may be affected. In the emerging market environment, it Is important that public polides
facilitate new investments in generation and transmission.

PATTERNS OF CONSUMPTION

Although many consumers can now choose their retail electricity supplier. most have cho-
sen to remain with their incumbent supplier, the utility distribution company. One reason
they have chosen not to switch is that state-mandated rate reductions for standard offer
services undercut the entry rate of new retailers. Standard offer service typically obliges
the incumbent utility to provide fully bundled electric service at fixed or indexed rates for
scveral years (e.g.. during the transition period). usually following the introduction of retail
competition. In some states, standard offer rates have been set so low as to discourage
customers from switching to new entrant retajlers, who must recover costs associated with
seiting vp shop in local markets as well as the cost of purchasing energy in wholesale
markets. Other states have established generation credits {so-called “shopping credits”) for
customers who no longer take power from the incumbent. In some cases, the credit exceeds
the costs of generation that the incumbent avoids when a custorner switches to a new suppli-
er. While programs with high credits appear to be more successful in getting customers to
switch suppliers, they do so by offering credits that bear no relationship to wholesale power
costs or retajl marketing costs.

In electricity markets with effective competition, consumers may have a greater number
of options, both in terms of their suppHer and the type of fuel used to generate electricity.
Indeed. some states pow require that all registered sellers generate a portion of their
electricity using renewable supplies, such as solar, geothermal, and wind resources. However,
because the cost of these resources is higher than conventional (fossil) fuels, a renewable
portfolio standard raises the overall costs of power purchases. This forces higher costs on all
electricity consumers.

Several polls suggest that consumers are willing to pay more for electricity generated by
renewable energy resources. Some factual evidence supports these polls. A number of
Californfa customers selected a “green” power supplier when they switched suppliers.
Customers in open states should be allowed to choose whether to purchase power from
higher cost, renewable suppliers. An—imponant but often overlooked low-cost, renewable
resource is hydropower. Although new dam sites are not being proposed, existing resources
could supply more electricity if steps were taken to streamline the burdensome re-licensing
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process and if additional resources were channeled toward increased research and develop-
ment of more efficient technologies.

Some consumers can also supply their ownelectricity, using intemal combustion and
reciprocating engines, solar panels, and emerging technologies such as fuel cells and micro-
turbines. This approach allows customers to generate electricity at its point of use, reducing,
and in some cases eliminating, the need to use a traditional transmission and distribution
network.

FUTURE DEMAND

Although the U S. Energy Information Administration recently forecast that distributed
generation will provide less than one percent of the nation’s electricity requirements by 2020,
a number of states are Jooking closely at interconnection standards for distributed generation,
the design of appropriate rates for standby and backup services, and the recovery of inter-
connection costs (or any costs of additional facilities) required to accommodate a distributed
generation unit. Regulatory policy should be competitively neutral with respect to distributed
generation. Indeed, market-based price signals are the best approach to developing econom-
ically efficient investment in distributed generation systems.

POLICY ENVIRONMENT

Seventeen electricity restructuring bills were introduced while the 106th Congress was in
session. To date, no legislative package has gained consensus support, but significant issues
embodied in many of these proposed bills are under serjous consideration. For example,
several bills propose the repea! of PURPA and PUHCA. Others would encourage state restruc-
turing actions by resolving federaVstate jurisdictional issues. Still others encourage the
formation of regional transmission organizations (RTOs). including for profit transmission
companies, propose resolving market power and transmission access problems, and/or the
grandfathering of existing state restructuring plans to protect state plans from preemptive
federal action.

Consensus has formed among bublidy-owned and shareholder-owned companies in
support of comprehensive tax legislation to fadlitate fair electric competition. For share-
holder-owned utilities, taxes that discourage the upgrades of distribution facilities would be
eliminated. Moreover, the consensus agreement would defer taxes on the sale of transmissioh
facilities, as well as eliminate taxes on the spin-off of such facilitdes. Both actions would
stimulate the formation of independent RTOs. For public power utilitjes, the consensus agree-
ment would modify private use provisions of the tax code, thereby encouraging these
providers to open access to their transmission Iines and also encourage them to participate in
RTOs. Indeed, support is growing for broad tax legislation that would eliminate impediments
to electric cooperatives interested in Joining RTOs and opening their systems to competition.

There is recognition that critical bulk power systemn reliability issues need to be
addressed. With the lead of the North American Electric Reliability Council (NERC), a broad
consensus is being forged on reliability legislative. language. Proposed legislation would
extend FERC's authority for reliability (but not for economic regulation) to all segments of
the U.S. electricity industry. This authority would ensure that al} participants in electricity
markets - independent power producers, distribution utilities, transmission utlitjes, system
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Regional Transmission Organizations
Wlility Participation as of January 2001
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operators, power marketers, and customers -play by the same reliability rules and share
equitably in the costs of reliability. At present, FERC has Jjurisdicton over only shareholder-
owned utilities, which encompasses about two-thirds of the transmission facilities in the
country. The proposed legislation would grant FERC the authority to approve and oversee
one national electricity reliability organization. This organization, expected to evolve from
NERC, will be responsible for developing, i mplementing. and enfo rcing mandatory reliability
standards nationwide, with FERC oversight. Currently, compliance with NERC standards is
voluntary. subject only to peer pressure. This new reliability organization will also have the
authority to delegate certain responsibilities to regional entities, with approval from FERC.

The Role of the Federal Energy Regulatory Commission

In its role as overseer of wholesale markets and transmission, the Federal Energy
Regulatory Commission has implemented the EPAct provision that modified federal laws in
order to fadilitate wholesale competition. Specifically, the Commission pushed wholesale com-
petition forward in 1996 when it issued Order Number 888 and Order Number 889. In these
landmark rules, FERC required the industry to provide comparable, non-discriminatory open
access to the transmission grid and to unbundle generation, transmission, and ancillary serv-
ice functions. The Commission also provided for recovery of wholesale stranded costs and
established standards of conduct and methods to exchange wholesale market information on
same-time electronic databases, known as DASIS. Recently, both FERC Orders were upheld
in the Court of Appeals of the District of Columbia Circujt Court.
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Moreover. in December 1999, FERC approved another landmark order promoting the
development of regional transmission organizations (RTOs). Order Number 2000 calls for
voluntary participation in RTOs. FERC stated its objective that all transmission-owning enti-
tes, including non-jurisdictional utilities, Join RTOs. Order Number 2000 requires that
RTOs be independent of market participants, serve a region of sufficlent size and arrange-
ment to maintain reliability, support efficient and non-discriminatory power markets, serve
as the security coordinator for its prescribed region, and have exclusive authority over the
maintenance of short-term reliability of its part of the grid, including the autherity to redis-
patch generation resources. :

Regional Transmission Organizations
FERC expects regional transmission organization to be operational by December 15,

2001. However, the establishment of RTOs is an arduous, time-consuming process that -

requires a
satisfactory resolution of many contentious, critical issues among many interests. Several of
the existing independent system operators (ISOs, one type of RTO) were developed from exdst-
ing tight power pools; other RTOs will not have this advantage and will be more difficult and
take Jonger to construct.

As of January 2001, 12 regional transinisslon organizations were In their formative stage.
By the December 15, 2001 deadline, these entities are expected to manage the bulk power grid
for over B5 percent of the nation’s electricity consumers, based on current participation fig-
vres. Five independent system operators are already operational, and currently serve 33
percent of the nation’s electricity consumers. An additional three such entities are approved,
but are not yet operational.

Policy Challenges in the Transmission Sector

Over the years, U.S. electric utility companies, regulators and shareholders have built the
most reliable electric system in the world. This record of achievement smust not be tarnished
during the transition to competitive power markets. The transition from an electricity indus-
try that consisted primarily of regulated, vertcally integrated utilities to one that emphasizes
tompetitive markets for generation raises marny concerns about reliability. Even though
there is little evidence that overall reliability levels have changed in recent years, dramatic
changes in the structure, operation, and regulation of the U.S. electricity industry require
analogous modifications in reliability practices and institutions.

The current transmission system is comparable to the hational highway system, a mix of
two-lane state roads, multiple lane freeways, access roads, beltways and interchanges.
Originally built to move limited amounts of power over relatively short distances, the elec-
tricity interconnect ions that were enhanced to bolster reliability created new opportunities to
reach more distant customers, some in quite distinct markets. In today's increasingly com-

- petitive electricity marketplace, a greater number of suppliers are faced with bottlenecks and

congestion because they often hit a two-lane road after having been on an eight-lane inter-
state highway. limiting the benefit of increased marketplace transactons. If more transac-
tions are to be accommeodated, more transmissior faciliies will have to be built or other
means will need to be found to enhance the transfer capacity of the exdsting system.
Otherwise, the expectation of lower costs for consumers may not be realized.

Most analysts agree that expansion of the transmission grids has not kept pace with
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gowth in electricity demand. For example, annual investments in new transmission have
declined by about $100 méllion a year during the past two detades. Moreover, between 1989
and 1998, the miles of transmission lnes per MW of sum mer demand declined by 16 percent,
and some projections show a further decline in transmission capadty of some 13 percent by
2008. "

The current focus on regional transmission operations may provide incentives to build
needed transmission facilities. FERC has stated its receptivity to different forms of RTO
structures including non-profit independent system operators and stand-alone transmission
businesses (often referred to as TRANSCOs). Advocates of ISOs argue that transmission
owners can. with relative ease. turn over control of their transmission assets to an 1SO and
that a non-profit 1SO would more likely operate the system for the ultimate benefit of
consumers. In contrast, TRANSCO advocates believe that the for-profit motive underlying
their approach will result in improved performance and encourage the effident expansion of
transmission grids. For its part, FERC will consider new. innovative rate mechanisms such
as performance-based rate making to meet the requirements of Order Number 2000. so long
as commensurate benefits to consumers can be demonstrated.

»

KEY MARKET ISSUES
Challenges to Expanded Generation

The issue of expanded electricity generation—as well as the issue of transmission— will
challenge policymakers in the years ahead. Certainly_electricity generation has not kept pace
with consumer demand. Recent events of extreme price volatility and price spikes in light of
record demand has made the need to preserve reliability a paramount concern. Generation
reserve margins have been declining for at least the past two decades, at a rate of almost one
percent per year. Currently, reserve margins are tght in some regions of the country,
suggesting that additional generation is needed soon. While few utilities are planning to build
much generation as part of their regulated rate base, unregulated utility affiliates and inde-
pendent power producers have announced plans for more than 100,000 MWs of new capadty,
more than enough to meet expected needs for the next several years. About 90 percent of new
generators will be fired with natural gas. How much of this capacity will actually get built,
and when, is not known, given the recent rise In natural gas prices. The key question
is whether competitive market forces, when co-mingled with policles which restrict infra-
structure expansion, will be sufficient to provide enough generating and transmission
capacity to provide reliable power supplies for the U.S. econorny.

Marketplace Dynamics

Existing independent system operators have experienced many difficulties in establishing
and operating real-time markets for energy and reliability services. The California market in
particular has been hampered by extreme price volatility and shortages. The problems in
California point 10 need to design market rules and public policies, which jointly work to effect
efficient market outcomes. .

For example, existing markets are’ largely one-sided, with competition among generators
but no competition between the supply-and demand sides of the equation. Although volatile
electricity prices contain important information for electricity consumers and suppliers that

) See ‘Eleark Reflability: Poternia) Problems snd Pomibie Sokstion,” Extc Hirsz. May 2000.
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can help maintain reliability, most consumers today continue to face time-invariant prices.
Customers, especially large, sophjs(lcaled industrial customers, should have the opportunity
to face time-varying (hourly) electricity prices and to participate in rediability markets
{e.g.. by offering to sell Joad reductions as contngency reserves). By allowing customers to
voluntarily choose among muitiple pricing products with varying degrees of price risk, the
magnitude of the price spikes and overall system power costs can be substantially reduced.
Even if only a small fraction of retail Joad chooses to face real-time prices, price spikes would
be less frequent and dramatic. and the need for additional generating capacity would
be reduced.

Because of the physics inherent in el ectric system operations, generation can be operated
in 2 manner that can reduce potential transmission imports from other regions, block or
interrupt sales by competitors, restrict generation output and raise prices. or inhibit
construction of new, competing generation. Many Industry stakeholders believe that the key
fo transitioning to competitive regional markets for wholesale power will require finely tuned
market rules to eliminate the potential for gaming and to prevent the abuse of market power.
They advocate market monitoring of the wholesale market and regulatory oversight to
prevent market manipulation and consumer abuse, with potential abuses of market power
investigated, mitigated and remedied.

BALANCING ELECTRICITY USE AND ENVIRONMENTAL CONCERNS

The U.S. electricity industry faces critical energy and ‘environmental challenges in the
coming decades. Electricity producers will be called upon to provide cost-effective and
reliable power to fuel U.S. economic growth and an improved quality of life. Environmental
regulators will face pressures to develop more efficient policies to meet well-established
challenges —including targets for air and water quality—as well as new policies to meet
emerging challenges such a climate change.

Environmental and energy policies sometmes conflict with one anotber. For example,
efforts to improve urban air quality are not always consistent with efforts to lower electricty
rates, or even to provide greater competition among suppliers. Although some conflicts
represent inherent public policy tradeoffs, other conflicts can be avoided or reduced through
more effective and efficient policy approa ches. For example, potential air quality and climate
change policies strongly encourage the development of natural gas, while policies restricting
energy exploration and facilities siting would make production and use of natural gas more
difficult. Policymakers engaged in developing a National Energy Strategy can reduce these
conflicts by developing environmental policies that minimize the cost of achieving specific
environmental objectives and by limiting inappropriate interference with market-driven
fuel choices.
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NUCLEAR POWER

OVERVIEW

The U.S. nuclear energy industry supplies about 20 percent of our nation's electricity.
Behind this seemingly simple statement lies an extraordinary story. While nuclear powered
electricity capacity has remained fairly constant, the amount of nudlear energy generation—
which does not release air pollutants and is our largest source of emission free electricity—
has increased significantly as U.S. demand for electricity has risen. The reasons behind
nuclear power s success are many. -

During the past decade, the effidency. safety and reliability of operating nuclear plants
have grown steadily and dramatically. The average capacity factor of the U.S. nuclear power
fleet has increased over 16 percent since 1990 to 86.8 percent. This is the result of improved
maintenance conducted in shorter and shorter refueling outages and lJonger intervals
between refuelings. The result has been the effective equivalent of adding over 23 new 1.000
MW nuclear plants on line.

REGULATORY ENVIRONMENT

Under the careful oversight of the U.S. Nuclear Regulatory Commission (NRC), the reg-
ulatory environment for nuclear powered utilities has improved in the areas of operating
safety and efficiency. Four decades of com-
mercial nuclear operations have yielded a
growing understanding of factors that
influence operating safety. This experience Cents per kWh
has resulted in the revision of regulatjons 4.0 i
and practices, making nuclear powered 352
plants even safer than before.

Energy Production Costs in 1999

Deregulation of the electric power
industry also has sharpened the focus on
safe, efficient  operating practices.
Industry restructuring has produced fewe r
nuclear power plant operating companies,
but these companies include highly focused
management teams able to provide consis-
tent and reliable solutions improving eff-
ciency and safety. Consolidation has also
created new efficiencies in the administra-
tive management of the nation's nuclear
power plants. .

These same trend lines have reduced
overall operating costs. Today, the nuclear
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energy Industry has achieved very competitive production costs, measured in cents per kilo-
watt-hour. At the same time, industry restructuring has recast fixed costs such that total
electricity costs are highly competitive. Nuclear units across the industry can run at total
costs of 2 to 2.5 cents per kilowatt-hour. Of this, the cost of nuclear fuel, including a charge
for the ultimate disposition of the used fuel that al} operators pay. is about one-half cent per
kilowatt-hour.

LICENSE RENEWALS

In March 2000, the NRC renewed the licenses for the two-unit Calvert Cliffs nuclear plant
for an additional 20 years of operation beyond the 40 years originally licensed. Two months
later the three-unit Oconee nuclear station received a 20-year renewal. These renewals rec-
ognize that conscientious operations and maintenance have sustained and improved the
value of these plants. 1t js expected that almost all nuclear power plants will apply for and
obtain a renewal license that adds 20 years to these facilities. License renewals further
increase the competitiveness of nuclear powered electric utilities.

ENVIRONMENTAL ADVANTAGES OF NUCLEAR POWER

From an environmental point of view, nuclear energy offers several important advan-
tages. Since the combustion process is not needed to produce nuclear energy, there is no
adverse impact on air quality. This is an important environmental consideration. In 1999 the
United States generated a record 728 billion kilowatt-hours using nuclear power. That pro-
duction avoided the emission of 1.92 million short tons of NOx, 3.97 million short tons of SO2
and 167.8 million metric tons of carbon, compared to the current mix of fossil energy
resources. From a policy perspective, it is ironic that environmental credits are extended to
energy producers that adversely impact air quality, but not to electricity generators, such as
nuclear and hydro, that entirely avoid air quality impacts. Nuclear energy is the most sig-
nificant source of COZ reduction through its increased production over the Jast decade in the

voluntary program to mitigate carbon
emissions.

Voluntary Carbon Emission Reductions

Indeed, if nuclear energy were not
part of the nation’s generating mix,
most current cJean air act standards—
particularly those areas with large con-
centrated populations and heavy indus -
trialization—would not be met. In areas
of high density power use, the environ-
mental benefits of nuclear energy can
be leveraged to provide heating, cooling
and transportation in the form of elec-
trified rail and mass transportation. It
is most efficient when operated at full
power, 24 hours per day to supply base-

“line power needs. Nuclear energy is
wisely used in a diverse combination
with other fuels that use technologies
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well adapted to cycling or peaking loads. The presence of nuclear power plants in these areas
of high electricity demand is a significant factor. which allows the siting of other emitting
forms of generation while maintaining overall emissions within federally mandated levels.

URANIUM FUEL SUPPLY AND DISPOSAL

Uranjum, the heaviest of all naturally occurring elements, powers nuclear plants.
Nuclear reactors release energy by splitting uranjum atoms. Since no combustion takes place
during the generation of electricity from reactor fuel, air quality and the atmosphere are not
affected. Once the nuclear reaction takes place, energy is transferred to turbines that gener-
ate electricity in a closed process. All waste products are retained in the solid fuel pellets and
isolated from the environment.

Uranium is abundantly available in the earth’s crust. both in North America and
elsewhere, and the capability to extract ore and convert it to reactor fuel s available domes-

. tically. The primary, and almost sole, use of uranfum is the production of energy. Robust

supplies of reactor fuel can be made available from domestic sources without threat of inter-
national interference. Reactors can also consume the uranium and the man-made element,
plutonium, whith were produced as stockpiles for national defense purposes. Commercial
reactors are being used to reduce the threat of nuclear proliferation using these inventories
as fuel for the generation of electricity.

In recent years, the U.S. government has pursued policies aimed at consuming excess
inventories of weapons grade uranium that had accumulated in the former Soviet Union.
Such policies reduce the threat of nuclear warfare and spur international economic activity,
but they also depress demand for U.S. mining, conversion and enrichment services. Indeed.
U.S. businesses may become unprofitable and exit the market. The long-term impact of this
possible threat to U.S. energy security should be examined closely by policymakers when they
formulate a National Energy Strategy.

Some believe that the Achilles’ heel of nuclear energy is the disposal of used nuclear fuel.
However, this objection to its use is not based on facts. In the roughly 40 years of commercial
nuclear operation in the United States, there has been no impact on the environment from

used nuclear fuel. It remains at the power plants where it was used. fully accounted for, with .

no measurable impact on the environment. By act of Congress, a decdision has been made
10 take central accountability for used nuclear fuel.. Exercise of this option by the federal
government when it is ready, will also result in negligible impact to the environment, accord-
ing to federal studies. In the meanwhile, except in a few jurisdictions that have set artificial
deadlines for the federal government to accept custody of the fuel. no major barrier exists
to maintaining past practice of storing fuel where it was used, even though this does not
represent the best public policy.

Moreover, once used Fuel is deposited in a central repository, that site will become a

-strategic fuel reserve. Used nuclear fuel contains a high residual energy content, which

can be recovered through reprocessing. Currently, U.S. policies do not allow the reprocessing
of nuclear fuel. even though it is permitted elsewhere in the world. Reprocessing is not
economical at the present time. If crcumstances change, all fuel in the central repository
could be reprocessed. In addition, future reactors can be designed to produce more fuel than
they consume. This would make nucléar power a renewable energy, resource. .
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COMPETITIVE COSTS

The abundance of uranium and the relatively Jow cost of converting it to reactor fuel mean
that nuclear fuel costs are likely to remain stable for the next several decades. Moreover, the
continued reljance on nuclear energy as part of the nation's diversified electricity portfolio
should minimize price volatility in electrical markets. A stable price environment for energy
means, in turn, that the overall U.S. economy should grow more efficiently.

Production of energy from nuclear fuel results in relatively high-energy yields per
stable unit of fuel consumed. For example, one cubic inch of uranium 235 contains the
energy equivalent of over 650 thousand gallons of oil. 3,300 tons of coal or 7 billion cubic feet
of natural gas. Although there are environmental impacts from the extraction of uranium
and speculative environmenta) impacts from the disposition of used nuclear fuel, they are
relatively minimal because of the very small quantities of fuel required.

EFFECTIVE R&D AND INVESTMENT POLICIES COULD ENHANCE THE USE
OF NUCLEAR POWER

Increased research and development could lead to discoveries that would improve
operating efficiencies of current reactors, improve the design of future reactors and develop
nuclear fuel sources that do not produce weapons material as a by-product. For exarnple,
cmall, transportable reactors have been designed for military use, but little work has been
done to make these prototypes commercially viable. Such reactors could be put to a number
of good uses, including water purification. An aggressive research program could ensure the
availability and wise use of this emission free, abundant and compact source of energy.

Like other critical infrastructure systems, including railroads and highways. energy
suffers from a lack of adequate capital investment. Nuclear energy is no exception.
Currently, investors are not attracted to the modest return on most nuclear power plants,
compared with the potential return on investments in information technology or other high
technology industries. In the case of energy infrastructure, the issue is compounded by
the perceived risk of investing in an industry sector that is undergoing deregulation and
restructuring.

Eventually, of course, energy prices will rise to such a level that profits and return
on investment in the energy industry will appear commensurate with other investment
opportunities. The better approach, however, would be the creation of incentives for needed
infrastructure investments in the near term. In the decades ahead, policymakers will need
to devise polides that encourage investment while not interfering with free markets and the
growth of competition within and among energy sectors. If such policy measures are not
formulated and implemented soon, the likelihood increases that policymakers will have to
respond to public outcries against high-energy costs by developing ill-conceived policies that
do interfere with the market.

THE ROLE OF EDUCATION

The United States also needs to invest in an educated workforce that is capable of
supporting the energy infrastructure that experts have forecast. This is not an easy task,
both because the demand for skilled engineers and technicians is growing rapidly and because
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fewer and fewer students are pursuing courses of study that would prepare them for work in
energy related industries. Indeed. enrollment is declining among institutions that offer such
educational programs and degrees. Unless action is taken soon, the educational system may
be unable to support the demand for energy that appears inevitable during the next decade.

Education also is needed to change the public's perception of nuclear energy.
Understandably. that view is largely negative. The first demonstration of nuclear energy that
commanded world attention was a bomb that yielded devastating results. The generation of
electridity from nuclear fuel Is physically very different from the technology required for
destructive use, but the perceived connection between the two has been skillfully exploited by
some to alarm the public and the political system for decades. An effective National Energy
Strategy would address this adverse image by engaging every educational level, and by
stressing the environmental and security benefits that the safe use of nuclear energy affords
our nation.

SUMMARY

Nuclear energy has been a growing component of the energy mix in the United States for
more than 40 years. No member of the public has been harmed by nuclear energy during this
period. Moreover, public polls have shown for years that a substantial majority of the
American public believes that nuclear energy is safe and beneficial. However, in follow-on
questions, that same substantial majority incorrectly believes that, individually, they are in
the minority in thelr support and confidence in nuclear power. '

A National Energy Strategy needs to be developed that brings nuclear energy back into
favor. After all. nuclear energy provides substantial environmental benefits while producing
baseload levels of electricity. Because combustion is not required to release energy, no air
pollutants are emitted into the environment. Moreover, because small amounts of fuel create
large amounts of electricity, the extraction and disposal of nuclear fuels can be readily
controlled and managed. Nevertheless, many environmental groups oppose nuclear energy,
for reasons which are not clear to industry experts and scientists.

In time, some external pressures — global environmental concerns, high population
densities, alternate uses for Jand and raw materials, or price volatility—and a heightened
political grasp of the benefits of nuclear energy use will create an environment favorable to
Its increased use. Until that time, however, the nuclear industry will have to remain focused
on activities that dispel public misconceptions about this energy resource.

Clobal pressures already are at work that will have an impact on the future of this
industry. As energy demand increases, few developing nations will have the ability to manage

" this technologically complex energy resource. Developed nations such as the United States

will need to adopt policies that ensure its safe use by other nauons. Certainly the United
States, which has led the world in the development of nuclear energy and is now reaping the
environmental and economic benefits of this fuel, should provide for its continued global use
in a responsible manner. The world remains hungry for energy and the countless economic,
social and personal benefits from an adequate, reliable and affordable supply of energy.
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ENERGY EFFICIENCY AND
RENEWABLE ENERGY

OVERVIEW

In the portfolio of energy options for the 21st century. energy efficiency and renewable
energy are two that have demonstrated their potential to significantly contribute to U.S. ener-
gy needs in a cost effective and environmentally friendly manner.

Diverse forms of energy efficlency are widely diffused throughout the U.S. economy. End-
use efficiency improvements occur from the market penetration of process controls, thermal
barrier technologies, and other design improvements in industrial, residential. commerdal,
and transportation equipment.

Supply-side improvements include advanced combustion/gasification technologies, com-
bined heat and power stations, district heating and cooling, and more effident power trans-
mission and distribution technologies. Although micro-turbines and fue) cells have not yet
had substantial market penetration due te high initial cost, they hold promise for future
improvements in supply-side efficiency .

At the macroeconomic level. there has also been a shift in the share of Gross Domestic
Product (CDP) from more to less energy intensive activities. Part of this shift is the result of
the rapidly falling cost of information and information technologies.

Renewable energy options are also diverse. These resources may be converted into elec-
tricity. heat. or mechanical power. Renewably based electric generating plants may be con-
nected to a central grid or freestanding. The resources from which renewable energy is
extracted include:

» Solar radiation - Sunlight can be used to produce thermal energy for space and hot
water heating. or electricity generated from either photovoltaic panels or high
temperature solar collectors that produce steam to drive turbines. Diffuse radiation

is available through the country, while direct radiation for concentrating collectors is

strongest in the Southwest.

» Running water - The largest source of renewably generated electricity, hydropower,
is harmessed by creating reservoirs or by installing run-of-river turbines. Future
expansion of hydropower capacity is imited by resource constraints.

» Wind - Commercial wind-farms are sprouting up throughout the country with
individual turbines as large as one megawatt. The largest wind resources are found
in the midwest.

» Biomass - Woody and herbaceous materials can be burned directly for electricity or
heat, gasified. or liquefied. In some cases, forest or agricultural residues are used:
dedicated biomass feedstock_s are grown for energy production.

» Geothermal heat - High temperature -geothermal energy for Jarge-scale power
production is located primarily in the western U.S. However, low temperature heat
from the earth is also used in “ground-source® heat pumps as a source of residential
and commercial space conditioning.
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Renewable Electricity Generating Capacity, 1999

Technology Capacity in Operation (in MW)
Biomass 10.570
Geothermal 2,697
Hydro (includes pumped storage) 94,789
Photovohaics 15
Solar Thermal 354
Wind 2,602

Sowrte: “REPE The Revewadis Electrk Plark R ormaon Synam- 1999 [ dnion. NREL

As of 1999, renewable electric generating capacity was about 111,000 Mw, mostly from
large hydropo wer facilities.

A key advantage offered by energy efficiency and renewable energy options is Jow
environmental impacts, especially with respect to air emissions. Clearly, energy efficiency
improvements and renewable energy will be essential to meet our energy needs.

TRENDS

Energy efficiency improvements have had a major impact in meeting national energy
needs since the 1970s, relative to new supply. Energy intensity improvements are a combi-
nation of end-use efficiency improvements, supply-side improvements, and structural shifts
in the economy toward less energy intensive sectors. If U.S. energy intensity (Quadrillion Btu
per GDP) stayed constant since 1972, consumption would be about 70 Quads (74 percent)
higher in 1999 than it actually was. .

One of the drivers for g5 Trends Shows Reduction in

improved energy intensity has  National Energy Intensity
been the implementation of

appliance efficiency standards. 200

The standards for different 3

appliances came (or will come) 2 _ ”

into effect over the period 1988- § 150 Energy Use at

2005. As more efficient models ] 1972

of appliances and equipment 2100 E/cbP SAVINGS

penetrate the market, they 3

shift the overall efficiency of 3 Actual Energy Use

the natjon’s capital stock. Air 5_ 50

conditioner  manufacturers -3

recently "called for further &E 0
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Scarce: DOL/DA
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One recent exception te positive trends in end use efficlency Is in the transportation
sector, where average fuel economy of motor vehicles has been fat or deteriorating due to the
increased sales of light duty trucks and 4-wheel drive vehicles and inaeased miles driven per
vehicle.

Structural shifts in the economy have been away from manufacturing and toward the
commercial and service sectors. Not only have knowledge-based sectors gained a larger share
of our national GDP. the declining cost of information and communication services has
allowed all sectors to substitute information for activities that use energy. Although office
and network equipment constitute only a small fraction of U.S. electricity use, the digital
economy requires a high level of power reliability, a characteristic that creates new opportu-
nities both for energy efficiency in managing system load and for renewables in providing
back-up power.

Renewable electric generation is projected to increase in absolute terms (from 389 billion
kWh in 1999 to 448 billion kWh in 2020). At the same time, it is projected to decline in its
share of the overall generation mix from 10.5 percent in 1999 10 8.5 percent in 2020, under
business as usual assumptions (US Energy Information Administration, Annual Energy
Outlook 2001, Market Trends). :

COSTS AND COMPETITIVENESS

The cost of energy from renewable sources {notably photovoltaics and wind) has declined
substantially over the past twenty years. These declines, however, have not necessarily made
renewable energy competitive since the cost of tompeting energy sources has in some cases
also declined.

Electricity industry restructuring has had a major jmpact on utility investment in
enesgy efficiency and renewable power generation. Electric utilities have been a major source
of investment in both end use efficiency (called demand-side management) and renewable
electricity. Since the early 1990s, however, utility investment has diminished as competition
or the threat thereof grew and regulatory mandates waned. At the same time, restructuring
has been accompanied by falling reserve margins and concerns over system reliability, trends
that may offer new opportunities for distributed subply and demand side resources.

Finally, certain global trends have implications for energy efficiency and renewables. In
particular, developing countries are projected to make enormous investments in energy-
producing and consuming capital stock during the coming decades. This Jong-lasting
infrastructure will commit these countries to levels and types of energy use for decades to
come thereby aeating an excellent epportunity to improve developing country energy
efficiency by utilizing new end-use energy technology.

POLICY ENVIRONMENT

Electricity Restructuring

The decision by policymakers 1o unbundle heavily regulat ed electric utilities while simul-
taneously introducing wholesale and retail competition into the U.S. electricity industry has
thinned reserve margins, increased Investment risks in new power genera tion, and increased
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price volatility. Under these circumstances, energy effident practices and technologies
{(especially ones that can be targeted to specific times and locatjons) have added value. For
example, some small-unit renewable energy te chnologies can now compete with convent jonal
energy suppliers in geographic areas where the cost of conventional energy is high. Moreover,
some power retailers have offered their customers the option of paying a bit more for power
generated from renewable sources through green pricing and marketing initiatives.
Policymakers should strive to ensure that compensation to distributed generation (DG) and
combined heat and power (CHF) owners for sales back into the grid include payment of their
fair share of the distribution systems they use, while eliminating unreasonable or unneces-
sary barriers to DG/CHP deployment. By preventing cost-shifting (e.g.. from DG/CHP
customers to other utility customers) policymakers can ensure that customers are encouraged
to deploy DG/CHP where they are efficient.

. Policymakers should take these trends into consideration when developing a National
Energy Strategy. While energy efficency practices do not generate additional electricity
reserves, good energy management practices do extend the resources that are available.
Policymakers can encourage such practices by ensuring that consumers face accurate time
and locatjon-specific price signals and have access to accurate information about the environ-
mental implications of their energy use. Where necessary, policymakers should also imple-
ment inftiatives that assist low-income consumers in paying higher prices and that avercome
market barriers inhibiting all consumers from responding to energy price signals.

International Cooperétlon and Technical Assistarce

U.S. security analysts are increasingly aware of global competition for fossil fuels and
potential threats to the global environmental. The United States can diminish both risks by
encouraging developing countries to use the most energy-efficient and clean technologies
available. One way to do so would be through educational programs aimed at encouraging
developing countries to utilize advanced U.S. energy technologies. energy management
practices and market-based policies. The United States is also vniquely positioned to help
emerging nations build energy capacity, institutional capacity and finance energy-related
activities and services. Doing so could prove to be a cost-effective investment, both for the
United States and emerging economies.
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Mercury

EPA completed a study in March 1998 of hazardous air pollutants, including
mercury, that may be discharged from electric utility steam generating units, but did
not address the issue of whether new controls are appropriate. The agency
subsequently entered into a settlement agreement with the Environmental Defense
Fund whereby such a determination must be made by December 15, 2000.

While mercury is a known neurotoxin,'EPA's insistence that current domestic"

exposures pose a public health threat is disputed by other federal agencies and is
inconsistent with several recent scientific analyses. For instance, the Agency for
Toxic Substances and Disease Registry has issued a mercury profile that is three
times less stringent than EPA's proposed reference dose.

Key remaining questions are what level of mercury exposure is safe and what is an

~acceptable risk. EPA is cuirently requiring coal-based utilities to report on mercury:

content in coal and selected stack emissions. EPA also has included mercury on its
ists of persistent bioaccumulative toxins, suggesting a desire to pursue mercury via
water quality and waste-related impacts. .

Separately, congressional appropriations language adopted in 1999 established an
18-month National Academy of Sciences study of mercury issues. The NAS is
expected to conclude its work in the summer of 2000.

More Critical Issues...

Powering Life In America | Cortributing 10 a Cleaner Envirohment | Fuefing Economic Growlh | Technology | Critcal 1ssues
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Cnitical Issues — Ozone Transport Page 1 of 1
/" -

1. M '.V‘
Ozone Transport - NO_ SIP Call Rule and State Petitions

The 1990 Clean Air Act Amendments created the Ozone Transport Commission to
provide input to EPA regarding the control of NO, and volatile organic compounds in

regions of the country experiencing problems with high ozone levels. EPA
subsequently established the Ozone Transport Assessment Group (OTAG) to
produce a major NO, control sirategy for 37 states located east of the Rocky

Mountains. Following the development of recommendations by OTAG, EPA in
September 1998 proposed a state implementation plan (SIP) call rule under Section
110 of the Clean Air Act. This SIP call rule essentially required an 85 percent
reduction in NO, emissions from electric utilities in 22 eastern states starting in May

2003.

On March 3, 2000, the U.S. Court of Appeals for the District of Columbia Circuit
issued a decision substantially upholding most major issues in the SIP Call rule.
Several states and industry groups have appealed to the full Circuit court. These
parties also have requested that the court leave in place a "stay” of EPA's
implementation of the rule, while the agency has filed a motion requesting that the
"stay” be lifted. If EPA’s motion is granted, the states and industry groups have
requested further that the SIP Call implementation schedule be lengthened.

in a parallel proceeding, several Northeastern states filed administrative petitions
under Section 126 of the act requesting that EPA (1) determine that specific out-of-
state sources are adversely impacting air quality in the northeast, and (2) prescribe
facility-specific controls. EPA announced in December 1999 that it was granting four
state petitions, -indicating that the agency agreed with the states’ claims that they
have difficuity meeting EPA's smog standard because of emissions from facilities in
"upwind” states. The EPA decision would force 277 electric utilities in 12 states and
the District of Columbia to meet strict new emission fimits starting in May 2003. This
action also has been challenged in the D.C. Circuit. Briefing has commenced, with
final briefs scheduled to be submitted on November 6, 2000. Oral argument will
occur late in 2000 or in early 2001.

More Critical Issues,..

' Home  Multimedia Links News  Abowt Care
Copyright, © 2001 CARE Coaliion for Affordable Refiable Energy
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s~ Cnitical Issues — WEPCo Page 1 of ]

New Source Reviewl"W_EPCo"lCoal-Fired Enforcement Initiative

The Environmental Protection Agency’s New Source Review (NSR) requirements
generally apply when companies, indluding coal-based electric utilities, build new
facilities or reconstruct existing ones. Under the NSR rule companies are required to
obtain pemmits that often necessitate the installation of stringent emission controls,
including possibly "best available control technology.”

EPA'’s pending revisions to the NSR program would revoke the so-called "WEPCo”
rule. in the case of WEPCo, EPA found that "massive” and "unprecedented” work to
replace numerous components at older generating facilities, including components
that were not replaced at other units, was not routine. EPA officials noted that
WEPCo's life extension project "is not typical of the majority of utilities’ projects,”
confirmed that the WEPCo decision was not anticipated to have any impact on utility
maintenance praclices, and noted further they did not expect it to "significantly affect
-utilities” decisions to undertake power plant life extension projects. In contrast,
however, EPA’s new approach would subject to NSR review virtually any change at
a utility that is intended to increase reliability, lower operating costs or improve
efficiency. .

At the same time, EPA and the Department of Justice are pursuing enforcement
actions against owners of electric generaling units that EPA alleges have
circumvented the NSR rule in the past. Notices of Violation (NOVs) initially were
issued for 32 individual facilities, and lawsuits were filed against 17 of these
facilities. Additional NOVs and lawsuits have followed, and several states have also

_ filed lawsuits alleging NSR violations. Ironically, these lawsuits came as EPA was
negotiating with electric utilities over the definition of what maintenance functions
could and could not be performed to keep power plants running reliably without
triggering NSR review. '

~ The current uncertainty surrounding the NSR issue must be resolved to ensure that
coal-based electric utilities are able to perform routine maintenance to continue
operating efficiently and safely.

More Critical Issues...

Powering Lile in America | Contributing 1o 8 Cleaner Environment | Fuekng Economic Growth | Technology | Critical Issves
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choice is clear, and we look forward to working with our colleagues to
develop an energy policy for the 21st Century. ’

A comprehensive and balanced energy plan is critically important to the

stren@th of our economy. The United Siateg areagy consumes a
dispioporlionate share of the world's energy, and demand is expected to
continue increasing in this country and, undoubtedly, around the rest of

E House
Policy Agenda | House NDC | May 17, 2001
A 21st Century Energy Agenda
New Democrats want to meet our energy challenge with a progressive R
energy policy, one that embraces and invests in the technologies of Print
tomorrow, spurs our people and our businesses to innovate, empowers ofth
consumers to make smart energy use decisions, and modemizes our Sers
often-outdated systems of regulations and infrastructure to fit the realities toa
of the 21st century.

RELATED
The choice is not between environmental protection and a strong Press Rele:
economy. The choice is between retuming to the outdated policies of the Democrats_
past, or recognizing the new landscape of the future: that our country can ?:!;%":"J
and must invest in the energy technologies that can supply the world with =€
sustainable energy and modernize our regulatory and infrastructure NDC Mess;
systems that govemn the energy market. New Democrats believe the Week: Ener

the world as their economies grow. As long as we are dependent on Qil, w——
we will be dependent on foreign sources. Nalural gas and ggalare also
Trade & Global Markets Inite 0SS fue' resources

Education
Health Care
Environment

Work, Family &
Community

Crime
Citizenship
Foreign Policy &
National Security

Politics
The Third Way
State & Local Playbook

. While these traditional fossil fuel sources wijll

continue to be key in our energy policy, we believe that greater energ
icienCy and new sources o energy must be aggressive ved for
€ sake ol our economy, our environment and hea , and for future,

nerations:

We believe this challenge can be an opportunity. For years, regions with
vast oil fields — such as the Middle East or Mexico — have supplied the
world with energy. The innévative spirit and creativity of Americans gives
us an opportunity to supply the world with the clean, repewahle and
sustainable energy that we need — if w i e
W

——

Also See: NDC Press Release....

I. Energy Supply
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Improving Fossil Fuels and Developing Sustainable, Reliable and
Diverse Energy Sources:

We must seek to expand and diversify our energy supply to ensure the
continued economic growth of our country. We recognize that tradiﬁc;nal

fossil fu d iti ~in
act, during the eight years of the Clinton Administration, the federal
ernment operated ofl, gas and coaTEasnNg programs thal exceeded

gov
roguction levels dunng eaga = continue
“1o be so well into the future; however, our proposa s not e

ning the Arctic National Wildlife Refuge or the protected coastiin
orida and Califomnia To ol gnmng-ve beh xpanding deployment of
WIS, ~SOIaT, and other renewable power sources will not only make for a

cleaner energy supply, but it will also stabilize prices, increase energy
independence, and ensure reliability. We must also aggressively i in

long-term research and dey; nsure the success of our
echnologies of tomomrow. Some of our ideas include:

Fossil Fuels and Nuclear

1) continued responsible drilling on federal lands and water, review
royalty lease laws, and work to ensure oil and gas are as productive,
efficient and clean as possible

2) increase funding f al (C T
wamwmmm_
3) accelerate d iation on capital investments to improve generation

and for nvestments to increase efficiencies and improved poliution
controls at refineries

4) ensure puclear re-licensing takes-safety-eost-effectiveness,and
energy needs jnta-aeeount

5) continue full funding for nuclear waste and safety research.
L g S

Renewable and Clean Energy Alternatives

1) enact a renewable energy generation tax credit for the investment,
installation, and Generation of wind, Sofar, biomass (open and closed
loop), incremental hydro, fuel cells, landfill, and geothermal for resident,
business, and generators, allowing for credit trading

2) doubl earch a men i
Q{,@ms

3) increase research and Jevelopment funding and incentives for use
and development of alternative fuels, including ethangl._methanol_and
biodiesel

-

4) create grant program for schools, hospit ibrad n-
5) require the chase a certain percen

power from non-hydropower renewable sources

6) creation of a Federal Energy Bank to provide-teens4o-state-and

http://www.ndol.org/ndol_ci.cfm?kaid=103&subid=110&contentid=3371
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federal a i i in j ation and generation from
cnewable energy sources, modeled afler the siicresshul Texas program

7) accelerate de iation for large energy users to invest in the
production of self sufficient renewable generation, and accelerate
depreciation for certain capital expenses to increase the installation of
renewable forms of energy '

Il. Efficiency and Conservation

Lowering Prices for Consumers Now and Extending the Life of our
Energy Supply:

We can increase our energy productivity by promoting energy efficiency
and conservation. Increased energy efficiency has already significantly
reduced our demand for imported oil and new power plants. For
example, in 1974, we consumed 15 barrels of oil for each $10,000 of
GDP; today, we only consume 8 barrels of oil per unit of GDP. Research
and development, tax incentives, and high efficiency standards can ali
-help us do more with less. What's more, we will simultaneously reduce
costs for consumers and businesses and prolong the life of our energy
supply. Some of our ideas include:

Power Plants

1) tax credits gnd regulatory relief for the installation of co-generation on
existing generatiof facilities

2) tax credits for energy-gfficient and environmental improvements for
coal plants .

Vehicles

1) increased mandatory vehicle efficiency standards for all cars. light
ﬂtm%pmmes

2) continued full funding for the private-publi erships to op
moreEnci'mﬂ Tow an§ Zero emissions vehiclgs

3) mandatory purchase and use of a federal fleet of ener: ient and
aitEMaTive TUBTSouree ey ——————— o ar-licien

[ e

4) consumer tax credit for energy-efficient, low and zero emission, and
altémative fuel vehicles

5) develop a more uniform fuel standard, including diesel, to reduce
refinery bottle iugate effects for small and independent
refiners.

Efficiency Standards

1) comprehensive review of all government facilities to increase energy
efficiency and implement private energy-performance contracts to
upgrade buildings

2) mandate all new federal facilities meet highest building efficiency

5/23/2001 4 87
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standard and aim to be self-sufficient with renewable energy
3) enactment of proposed new air conditioner standards

Residential and Commercial Incentives

1) creation of a low interest loan program for high level energy
112
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PGE -
S e e

\ 121 SW Salmon Street « Portlond, Orrgon 97204 CEOand President

(503) 464-8401 * Fax (503} 778-5566

March §, 2001
Mr. Joe Keliher
Senior Advisor to Secretary Abraham
Department of Energy

1000 Independence Ave., SW
Washington, D.C. 20585

Dear Mr. Kelliher:

Enclosed is a summary of what Portland General Electric believes should be changed 1n
the hydro relicensing process. You may find this useful in some of your work.

We are continuing to work on specifics of suggestions around the Bonneville Power
Administration. I may send you some ideas in the future. I did include a piece by David
Piper of PNGC, that summarizes many of the same opinions we have about BPA jssues.

Sincerely,

Encloswres

Connecting People, Power and Possibilities 889
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Recommended Changes in Hydro Relicensing Process

Congress recognized last year the need to make the hydro relicensing process shorter and
more rational and asked FERC to describe the necessary changes; FERC’s report is due
in May. In addition, the hydro industry, including Portland General Electric Company
(PGE), is promoting legislation that was introduced by Larry Craig (R-Idaho) last year
and reintroduced this year. The following are the specific changes PGE recommends be
- made or considered. ' .

* Reform mandatory conditioning authority Many agencies, state and federal, have the
ability to tell FERC to include terms and conditions in a license. While repeal of the
portions of the Federal Power Act granting such authority is desirable, a more widely
acceptable altemative would be to (1) require agencies to abide by deadlines, (2)
require agencies to consider economics and peer reviewed science in their decisions
and (3) create an administrative process for review of terms and conditions proposed

by agencies. This last item is important because FERC won’t deal with the
conditions, which then leaves only the federal court of appeals as a venue for review.
The Court of Appeals is ill suited to these types of disputes, which most often are
disputes about the facts.

e Improve coordination between NEPA and other processes (Clean Water Act.
Endangered Species Act, CZMA, and Section 106 consultation) FERC puts the
environmental review required under NEPA at the end of the relicensing process. By
then a licensee has likely spent several years gathering information and doing studies.
If FERC determines in its NEPA review that the information is-insufficient or that the
wrong studies were done, the process essentially starts over. Time and money can be
saved if FERC starts its environmental review at the beginning of the relicensing
process. Also, other agencies should be required to participate in FERC’s NEPA
review as “cooperating agencies” rather than undertaking their own separate reviews.
Lastly, all of the disparate processes should be coordinated whether or not they
require a NEPA style review. One suite of studies could be designed that would suit
all purposes, rather than doing one round for FERC, one for ESA compliance, one for
Section 106 consultation on historic resources, etc.

» Increase funding of the relicensing process: Most agencies that participate in
licensing have difficulty committing staff and budget to participate appropriately.

This results in a tendency to positional bargaining and standard, rather than project
specific, demands. PGE supports increased agency funding for participation in hydro
relicensing. We also recommend reform of the current FERC fee system under which
licensees pay for federal resource agencies® time and expense of relicensing, but the.
collected funds go to the general treasury, not to the resource agencies.

* Enforce deadlines Although FERC has the authority to do so, it has grown reluctant
to enforce deadlines. Disciplined participation by all is critical to keeping the process
moving, and direction from Congress to FERC is necessary to achieve this.

490
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* Consider licenses without defined term of years Because licenses are issued for terms
of 30 -50 years, many agencies and conservation group representatives treat
relicensing as their sole opportunity to protect their interests. While PGE finds value
in 30-50 year terms and appreciates that many in the hydro industry consider them
absolutely necessary, we nevertheless believe a more reasonable model might be the
one used for gas projects in which the underlying permit or site certificate is pot time
limited, but some of the component permits have to be renewed at relatively short
intervals. This approach could provide agencies and conservation group
representatives to accept more balanced solutions to natural resource decisions,
knowing that if the solutions do not work there will be reasonable opportunities to
revisit the issues. ,
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The ]:JOWCT marketing agency needs o take
steps to live within its generation means

™) ¥ now we all know that the safe, predictable en-

ergy world of us grew up in has been re.

placed by a % that features power supply
shortfalls and vola e prices,

-But tsn't the Northwest supposed (o be blessed with
ample ecic power? [sn't the
Power A ton a

wurdy ship that will withstand the
rough seas to deliver the Northwest to
a.safe (and economically manageable)
destination?

Unfortunately, right now the answer
is no, because the BPA doesn't have the
Tesqurces to serve everyone who is
asking for power, '
¢ Consumer-owned utlliies, which
have swtutory rights to federal power
from BPA, are using more than ever. ‘

¢ To qulet discontented public utlity commissions,
BPA has ealsa offered to sell power to investor-owned
utllides to help meet their residendal customer needs.

¢ The metal workers’ unjons put the strong-amm on the
Clinton administration and secured contracts so that
BPA would continue selling to large Industria} custom.
e,

All these demands have resulted i sales of ‘more
power than BPA has in its supply — and now it {s more
than 2,500 megawatts short, At today’s astronomical

r megawart/hour, the shortfall BPA
8 Up to approximately $5 billion an-

\yust make up ad
BN

IN MY OPINION

‘been reduced, customers must take
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nually. Five billion dollars that comes dlreEGy from
whalesale rate Increases, sometimes virtually doubling a
Customer’s annual retall electric expenses.

1's a sure bet retall customers will niot be amused. Far

residential customers and stru
creases of that magnitude can’
lc. Unchecked power costs could cause businesses to go
bankrupt and jobs to be lost, triggering & domino effect
that impacts consumers and the reglon's econormic

well-being. :

In addition, If BPA can't collect enough in
Tevenue to meet outstanding expenses it
could miss its annual debt payment to the
U.S. Treasury, engendering

ing businesses, rate in-
financlally catastroph.

st stop trying to be al things to all people

responsibility for m thelr portion of any remain-
ing shortfall, If there are individual BPA customers that
aren't geared up to handle theit own energy purchases,
they can continue to rely on BPA, bearing the costs (n-
curred.

Flally, now and in the future: BPA should not sell
more power than it has,
" In fact, BPA should not buld or buy any more long-
term power resources at all, but Instead be content (o al-
locate power only to fts remaining customers and sum-
marily get out of the business of guessing what future
electric demand will be. This tactic would eliminate fu.
ture financial risk.

* A.plan to save both BPA ~ and

vigorous political . assaults
from budget hawks and
envious Californlans
alike :

By tying to be all ¢
things (o all people BPA
has put iwself on the
brink of disaster.

So now what? Some immediate ac-
tions can help avert a tagedy.

Pirst, to deal with BPA's current gver-
extended power sales, it should buy out cer-
tain customer contracts, helping them find
alternative power sources. By negotating
specific customers such as aluminum
companies and other energy-Intensive
“direct service customers® off its system,
l!il?'A saves money by reducing its service
oads,

Second, once BPA's loads have

. the Northwest's access to the
power resources it markets —
~ can only happen through the
collective support and active
engagement of the Northwest's
congressional delegation, the
region's governors and the
customers and interest groups
* that do business with Bonne-
ville every day.
The “USS Bonneville” (s a ship that
can be righted. A more stable energy fu-
ture is within reach through a sensible, strate-
X3et)  gic plan. It's time to grab buckets and begin

*

Dave Piper is president and CEO of PNGC
Power, a Portland-based elsctric power
services cooperative ouned by 15 North-
> west electric distribution urilities,
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April 11, 2001 | e AP AL O

Mr. Joe Kelliher
Senior Policy Advisor to the Secretary
Department of Energy

Foryestal Building, Room 7B-252
1000 Independence Avenue, SW.
Washington, D.C. 2

In meetings with the American Public Power Assodiation’s (APPA) Executive Committee
and others in recent weeks, you have expressed your interest in receiving input on various
aspects of energy policy from industry stakeholders. With that in mind, APPA has
developed three position papers offering suggestions on renewable energy usage and
greenhouse gas emissions, hydropower, and landfill gas-to-cnergy projects.

At your request, these papers arc one page in length and therefore provide pared-down
overviews and recommendations on cach topic. 1hope you will not hesitate to let me
know should you need any additional information or should you have any questions or
comments on these issues.

Thank you for your interest.

Sincerely,

Joe Nipper

Senior Vice President, Government Relatons

Attachments
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Hydropower: An Undervalued Energy Resource

Overview: As lawmakers address the cnergy crisis in California and elsewhere, all agree on the
need to bring additional sources of electrical capacity online. Often overlooked is the need to
preserve existing hydropower capacity, a clean, low-cost and reliable energy resource. In the
West, 25,000+ megawatts (MW) of non-federal hydroelectric capacity is declining as a result of
a lengthy, costy, and burdensome Federal Energy Regulatory Commission (FERC)
hydroelectric licensing process; a process that also restricts development of new hydropower
capacity. Nearly 30,000 MW of new capacity could be developed from the 5,677 sites that exist.

Background: Hydropower represents about 10 percent of the nation’s clectricity and about 80
percent of its renewable energy. Overall, 98,200 MW of clean and efficient power is produced
from these facilities - enough to power 98 million homes. In addition to its energy
contributions, hydropower provides other important benefits such as uTigation, transportation,
water supply, and recreation. Also, hydropower is irmportant to the management of the
nation’s electric grid. As a fast and flexible generation source, hydropower can meet peak
power demands and restore service after a blackout. Hydropower’s ability to go from zero
power to maximum output quickly and predictably makes it exceptionally effective at meeting
changing loads and providing ancillary electrical services.

The Urgency: Despite these benefits, our nation is losing crucial megawatts of hydro capacity as
a result of the FERC hydroelectric licensing process. In the decade following 1987, nearly 10
percent of hydroelectric peaking capacity was lost during project relicensing — a capability that
must be replaced by less efficient generation sources. '

* Hydro capacity to be relicensed: Over the next 15 years, roughly half of all nonfederal
hydroelectric capacity (nearly 29,000 MW of power) must go through the FERC
licensing process. This includes 240 projects in 38 states.

e Capacity at nisk: The excessive costs, delays, and conflicting mandates inherent in the
Licensing process could result in the loss of 1,200 or more MW of generation capadity in
the Western region alone. On the other hand, with changes to the licensing process,
and the proper financial incentives, another 10,415 MW of new capacity could be
developed in the region without building a single new dam.

Conclusion: Substantive and meaningful improvements to the hydro licensing process are
needed now. Such reform should include:

1. -Balance into the FERC licensing process;

2. Consistent, objective administrative review procedure for mandatory conditions,
including an opportunity for a hearing on the record if there is a disputed material
i1ssue of fact;

3. Mandatory conditions be supported by sound science;

4. Codification of existing FERC deadline authority for the submission of draft and
final mandatory conditions; _ ' .

5. Opton for applicant to prepare a draft EIS under NEPA: and

6. Coordinated NEPA review with FERC as lead agency.

Separately, provide financial incentives to spur development of hydropower capacity at existing

sites. Such incentives should provide comparable treatment to all tax paying and non-tax
paying hydropower owners and operators.
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Landfill Gas-to-Energy Projects — Providing the Mutual Benefit of Energy
Production and Greenhouse Gas Reduction '

Landfills have the potential to be an important source of energy and are a major source
of methane — one of the most potent greenhouse gas (GHG). If captured, this gas, which
is 21 time more potent than carbon dioxide, has the potental to be a sustainable source
of energy that actually reduces greenhouse gas emissions.

Problems and opportunities: Landfills are the Jargest single human source of methane
emissions in the United States (USEPA 1993). In 1995, landfills emitted over 11.1 million
tons of methane gas. Based on methane’s higher heat trapping potential, the level of
methane emission is equivalent to releasing over 233 million tons of carbon dioxide
(CO2) into the atmosphere or 56 million metric tons carbon cquivalent — almost 5% of
the net annual CO2.' '

There are over 300 landfill sites that use technology to capture or use the emitted gas.
These projects developed primarily because of the existence of a federal tax credit for
development of non<onventional fuels. If the expired tax were reinstated or new
incentives were developed for projects that use the gas for electricity, communities with
Jandfills could benefit from a new stream of revenue from the sale of gas or electricity
from the projects and the nation as a whole would benefit from the reduction of a critical
greenhouse gas. ~

Landfill gas to energy project inventory and potential (USEPA analysis of 31 states)

* 317 LFGTE projects already exist and 54 are under construction;
- Of these projects, 195 are on private landfills and 176 are on public landfills;

e The EPA has already identified 561 undeveloped landfills that could produce
economically viable LFGTE projects;
- Of these, 241 are privately owned and 320 are publicly owned;

® New LFGTE projects could add 1741 MW of new capadity;

* New LFGTE projects could produce 15.2 million MWh of electricity annually

e All landfills with over 2.5 million megagrams of capacity that emit 50 or more
megagrams of landfill gas must flare the gas and would not be eligible as a source of
alternative energy. :

Potential to reduce GHGemissions through landfill gas-to-energy projects:

Landfills:

* produce approximately 56 million meuic tons carbon equivalent (mmtce) each year;

® represent approximately 3 percent of all human sources of greenhouse gas emissions;

* that have developed LFGTE projects remove over 12 mmtce of methane annually;

* could develop LFGTE projects to remove much of the remaining 56 mmtce of
methane.

’ Elecric utilities in 1999 emitted approximately 523 million metric tons of carbon equivalent, accounting
for about a third of all human induced carbon emissions.
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r Reducing Greenhouse Gases by Enhancing Fuel Diversity

Background

Between 2001 and 2020, utility eléctricity production is expected to increase by 26 percent. Since
the United States is reliant on coal to generate over 50 percent of its electricity, this high demand
will resultin an increasc in carbon emissions. As was recently illustrated by James Hansen of NASA’s
Goddard Institute for Space Studies, the technology needed to mitigate carbon emissions will not be
available for 30 to 50 years. The American Public Power Association (APPA) believes that a more
workable approach would be to shift the emphasis from reducing just carbon emissions to reducing
all GHGs, particularly those GHGs that are also pollutants like NOx and carbon black. This
comprehensive, realistic approach would involve increasing fuel diversity, improving generation
efficiency, enhancing energy conservation, and promotng clean fuel technologies.

Recommendations
Several policies could be pursued which complement a sound energy policy and also mitigate GHGs:

*® Create Incentives to Increase Renewable Enerpy Usage. Renewable fuels add to energy diversity
and are proven to reduce three GHGs: CO2, NOx and carbon black. Although there is’
enormous potental for renewable fuel usage, the technology necessary for widespread
implementation remains cost prohibitive.

* Increase landfill gasto-energy projects. Landflls are the largest human source of methane
emissions, which are 21 times more potent than CO2 emissions. Capmn'ng and using methane
for energy production by increasing and improving landfil-to-energy projects will result in
significant air quality benefits.

" Encourage generation efficiency programs which do not increase pollutant emission rates. For
example, a 5% increase in turbine efficiency will increase electric output by the same amount
with no increase in pollutants or GHGs. In order to encourage more cfficient generation,
however, the Environmental Protection Agency’s new source review rule will have to be
reevaluated. :

* Encourage projects which enhance, restore, or increase output from existing hydropower
faciliies. Each time a hydropower project is relicensed, an average of 8 percent of capacity is
lost. By streamlining relicensing and enhancing hydropower capacity, electrical outputs will
increase with no resulting increase in air pollutants or GHGs.

®* Expedite the reduction of emissions from older, uncontrolled fossil-fueled power plants. The
resulung reduction of NOx and carbon black will significantly lower GHG emissions.

* Encourage the rapid development of clean coal technologies and the exportation of these
technologies, especially to developing countries, This type of effort will illustrate America’s
commitment to reducing GHGs - particularly CO2 - globally.

Conclusion :

A national policy should advocate and encourage a reduction in the growth of GHG emissions. The
same principle that is being used to develop a federal budget framework should be used to reduce
greenhouse gases. A national policy should focus on decreasing the growth in GHG emissions
rather than cutting the baseline. These decreases should be workable and attainable through
largely voluntary methods.
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UYUAA - INUAA Achion Flan for 2001 Page 1 0of 2

Pipeline Safety
INGAA is actively pursuing a pipeline safety program that promotes greater
knowledge of the mdustry(%s excellent safety record and controls unnecessar
and legislation. INGAA will:

» Continue to pursuc natural gas pipeline safety integnity rules that are rz
effective and flexible;

» Provide input on a community outreach rule that assures the public tha
pipelines are safe, and to incorporate efforts pipelines already use;

e Use the Intemnet to inform the public on pipeline safety; and

» Work to assure that any congressional actions to legislate p:pehne safe
sense and are cost-effective.

http//www.ingaa.org/main_actionplan.btm] ‘ 2/26/2001 497
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INGAA - INGAA Action Plan for 2001 A - Page 2 of 2
r

The Environment and Climate Change
INGAA will:

e Develop an industry proposal for more efficient and cost-effective eng
permitting requirements at the Environmental Protection Agency;

¢ Continue to evaluate emissions plans for electric generators and advoc:
natural gas can contribute as a strategy option;

» Promote the co-firing of coal and natural gas for generating facilities a
emissions reduction; and

« Continue to monitor climate change hearings and discussions, focusing
requirements that would increase natural gas use.

bttp://www.ingaa.org/main_actionplan.html 2/26/2001 498
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Mark D. Nerson
VICE PAESIOONT Council ceos Chemistry
Mokes It Possible

Feptrar RELATIONS

April 27, 2001

The Honorable Joe Kelliher
Senior Advisor to the Secretary
Department of Energy

1000 Independence Avenue, SW
Washington, DC 20585

Dear Mr. Kelliher-

Fred Webber, President and CEO of the American Chemistry Council, recently wrote
Secretary of Energy Spencer Abraham to inform him of the continuing progress by
Council member companies in improving their energy efficiency and reducing the carbon
intensity of their manufacturing operations. These trends, of course, are highly relevant
in the context of the current debates about energy policy and global climate policy and
directly support national objectives.

Because of your interest in these issues 1 am pleased to provide you with a copy of Mr.
Webber's letter. If you have questions please call me or call Thomas Parker, Jr. at 703-
741-5916.

Sincerely,

Mimte Al

Attachment: Fred Webber letter to Spencer Abraham, Apnl 26, 2001

Sb Responsible Core®

1300 Wilson Boulevard, Arlington, VA 22209 » Tel 703-741-5900 » Fax 703-741-6097 = http://www.americanchemistry.com
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FrEDERICK L. WEBBER - C .
PrESIOONT OunC',-CoodChtm'my
- - wwo CEO ' Makes it Possibie

~ April 26, 2001

The Honorable Spencer Abraham
Secretary of Energy

Department of Energy

1000 Independence Avenue, S.W.
Washington, D.C. 20585

Dear Secretary Abraham:

Because of the intense current interest in national energy policy and global climate change
policy, 1 am pleased to tell you about the summary results of the American Chemistry Council’s
1999 Energy Efficiency and Greenhouse Gas Emissions Survey and our 1999 Energy Efficiency
Awards Program. Both activities are part of the Council’s voluntary Energy Efficiency
Continuous Improvement Program and Climate Action Program and are directly relevant to
national energy policy and global climate change objectives.

The business of chemistry is a major consumer of virtually all types of energy ~ fuel, power,
a‘eam and feedstocks (raw materials) for our processes. Chermistry companies are driven by
competition, economics and a strong sense of environmental stewardship to continually improve
energy efficiency. The results documented by these Council voluntary programs demonstrate
how our members contribute to shared national and industry goals of great importance,
specifically improved energy efficiency and strengthened international competitiveness;
conservation of energy resources; and, reduction of energy-related and other greenhouse gas
emissions.

I. The 1999 Energy Efficiency and Greerihouse Gas Emissions Survey. The survey results

indicate that the business of chemistry continues to improve its energy effidency and CO,
- emissions performance. Summary data from the survey are in Attachment 1 to this letter.”

Highlights are as follows:

1998-99 Energy Efficiency & CO, Emissions Trends. The sample group of forty-eight Council
member companies that responded to the survey in both 1998 and 1999 had, in the aggregate,
1999 sales of approximately $109.2 billion and non-feedstock energy consumption of 2.019 quads.

- Energy efficiency performance for this group of companies over this period, measured as Btus
per pound of production, improved 1.2%. Carbon dioxide emissions, measured as pounds of
CO, per pound of production, declined 1.4%. (These CO, emissions include emissions from
purchased electricity.) Absolute CO, emissions for this group of companies, again including
emissions from purchased electricity, increased 1.6%, but this increase was much less than the
increase in constant dollar value of sales (5.3%) and pounds of production (3.0%).

‘? Respensible Care®

1300 Wilson Boulevard, Asfington, VA 22203 = Tel 703-741-S100 » Fax 703-741-6086 » hrtp://www.americanchemistry.com 500
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