
Excess Capacity from LADWP Control Area
(LADWP, Glendale, Burbank)

Summer 2001
1 in 2 1 in 5 1in 10

Total Load (CEC Draft Demand Forecast 10/16/2000 6,169 6,471 6,533
LADWP DSM Program (10)

Sales
LADWP to CDWR 77

LADWP to TID 51
6,287 6,589 6,651

(In-State and Out-of-State) Thermal
LADWP (LADWP 2000 Integrated Resource Plan) 5.170

Burbank 313
Glendale 297

Self Generation - in LADWP Control Area 338
6.118

Allowance for outages (6%) (367)
Total 5,751

LADWP Hydro 1,948

Firm Contracts and Entitlements
BPA to Burbank - Glendale 130

Portland General Electric - Burbank - Glendale 80
Burbank Hoover Entitlement 20
Glendale Hoover Entitlement 20

250

Total Resources 7,949
Total Load + 7% Reserve 6,727 7,050 7,116

| _ _ Potential Excess Capacity to Sell to CA ISC 1,222 898 832

New Generation Additions - Other Western States
On-ine as of August Ist 2001 2002 2003 2004 Total
Baja Mexico
Net New Adds/Retirements 612 419 1,079 0 2.110

Arizona, Nevada, New Mexico
Net New Adds/ReOtrements 1.526 960 4,473 4.036 10,995

Northwest
Net New Adds/Retirements 465 1,507 460 2,697 5,129

Rocky Mountains
Net New Adds/Reirements 643 80 282 0 1,005

Alberta, British Columbia
Net New Adds/Retirements 821 250 661 (216) 1,516
Total 4,067 3,216 6,955 6,517 20,755

Prepared by CEC Electricity Analysis Office, I 1/20/00
Page 6
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California Summer 2001
Forecasted Peak Demand - Resource Balance

(in megawatts)

Temperature Probability 1-in-10

Peak Demand + 7% Reserve 61,125 Incl. anticipated growth

Existing Resources:
* Existing ISO Control Area Resources 45,025
* Net Imports ISO Control Area 4,834 Includes Pacific Northwest
e LADWP Control Area Resources 8,198
* Imperial Irrigation District 875
* Far North - Eastern Sierras 277
Total Existing Resources 59,209

Expected Outages -3,050 *
* Historic average. Current outages are running 250% above average.

Resources Available to Meet Load -4,966

Additional Resources with On-Line Potential for July 2001:

, Approved CEC Projects 1,262
* SMUD McLellan CT Upgrade 22
* ISO Peaking Facilities 1,133
* Renewable Energy Projects 80
* Rerate / Restart of Existing Thermal

And Renewable Projects 1,244
Potential Resources Existing Projects 3,741

New Generation with On-Line Potential for July 2001:

Emergency Peaking Facilities 1,000
CEC Approval Pending 45 (United Golden Gate)
LADWP Harbor-Valley 267
New Renewables / Distrib. Gen. ?
Total New Generation Identified 1,312

TOTAL GENERATION ADDITIONS
SUMMER 2001 5,053

Source: CA Energy Commission and Elecicity Overight Board February 8, 2001
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TIME S E L E C T GLOBAL BUSINESS

-W M~I I| | lx Uu *Il * 1the¢ power grid if we wa"n this market toW AIT* * FRI.ENDvu *S* lW E w ork,' says Thierry Candal, vice president
for production at lydro QuebecThe California power crisis is proving to be a lucrative deal Some experts say a continental market

for our Canadian neighbors-and also a looming problem foroilandgas,isthe eventualsolution But
even without a grand plan to support thatBy StEPHEN HKAN::LAN can stay aloof from this market," says an aim, moves are afoot to tinker with the ex-

Ontario Power Generabton official. "You isting situation. By next year, large regionalW HEN THE UGHTS WENT Our IN can't just integrate on one level. You have transmission organizatons (rros) will be inCalifornia last month, cash regis- to work out how price, supply and envi- place across North America to removeters rang up north. In one critical ronmental issues fit together.- But the some of the jurisdctional clutter. 'Right
24-hour period on Jan. 18, British goals depend on an upsurge in U.S. power- now, if you want to ship power from El PasoColumbia Hydro supplied more than one- grid investment that can be assured only by rTetas] toB.C, you have to settle 10 or 12third of the power desperate Californians more complete deregulation of energy different contracts, ' says Dennis Eyre, ex-needed to stave off a statewide blackout markets The aftershocks from California ecutive director of the Western Systems

The rescue didn't come cheap: the utility place that prospect in doubt Coordinating Council in Salt Lake City,may have earned $3 million from the deal.
'It's been a windfal' admits B.C. Hydro
spokesman Wayne Cousins.

In the past seven months, B.C. Hydro
has earned more than $700 million by sell-
ing power to energy-starved U.S. buyers-
more than twice the $290 million earned
from U.S. sales in the previous fiscal year.
But this bounty hasn't come worry free.
The intricate Canada-U.S. grid that links
energy producers and consumers-and
that makes it so profitable for B.C. Hydro to
transmit power south-is in growing disar-

a stable energy system on the continent,
says Ray Hart, deputy director of the De-
partment of California Water
Resources. "I don't know if
well get it.' In particular, ris-
ing doubts about deregulation
could impede Canadian plans *
to finance increased energy
production, which in turn could
help the U.S. avoid blackout

Canada and the U.S. are in
a kind of energy symbiosis. In The current grid, the Utah, an organization that groups produc-1999 Canada exported more ) 11 d resultofnearlyacentury ers and suppliers in14 Western states, plusthan 38 million MW hours, but of evolution, was devel- British Columbia and Alberta, and Bajathe number has reached as oped to distribute elec- California in Mexico. 'Now there will justhigh as 50 million in recent years. In turn, tricity in an age when most production was be three organizations in our region.' EyreU.S. demand is an important factor in run by states and provinces. Today a hap- acknowledges that rnos would not havebuilding many Canadian energy projects. hazard quilt of regimes governs transmis- prevented California's plunge into dark-The hunger for power in the Western U.S. sion across thousands of miles of wire. On- ness, but they -will begin to get the marketspurred plans to build more than 4,000 tario, still contemplating deregulation, together over the next several years.-MW of new generating capacity in Alberta shares power with New York State, which By then, new technology such as fiber-over the next five years, and a dedicated is fully deregulated, and with Michigan, optic control systems and advanced high-transmission line south to capitalize on which is not. A huge transmission line from speed transmission lines may help bind theAmerican demand has also been on the James Bay in northern Quebec can carry wobbly system together. 'Our vision isprovincial wish list Similarly, Ontario and 2,000 MW of power south, but when the really a seamless cross-border market forQuebec are counting on becoming bigger juice reaches the grid to New England, electricity,' says Hydro Quebec's Candal.players in the U.S. market to generate prof- U.S. wires are capable oftransmitting only That's a lot better, and a lot harder toits needed to build plantsat home. 'No one 1,500 MW. "There's a tremendous need for achieve, than a quick profit on calamity. U

B18- TTIME FEBRUARY 19. 2001
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ECONOMIC OPPORTUNITY STUDIES
400 NORTH CAPITOL STREET, SUITE G-80, WASHINGTON, D.C. 20001

Tel. (202) 628 4900 Fax(202) 393 1831 E-maileori@earthlink.net

HIGHLIGHTS

The Winter Energy Outlook for the Poor

Using the most recent fuel price projections of the Department of Energy (DOE) and assuming weather is normal, most of
the nation's 27 million low and moderate-income consumers will face winter fuel bills that will exceed 25% of their entire
income for six winter months.

Among the findings:

* Winter fuel bills for heating alone will average nearly $1,000 for fuel oil users and nearly $800 for natural gas-heated
homes. Combined with basic electric bills, costs will exceed one quarter of the monthly incomes of oil and gas heat
users.

* For the entire year 2000 and fall of 2001, all energy bills to fuel oil users will average $2306 combined, or 26% of
their annual Incomes. Natural gas users who are low-income can expect annual bills for all fuels that total just under
$2000, devouring, on average, 22% of their incomes.

* The average for all low-income families taken together is lower for only the homes heating with oil and gas, but their
bills will average about $1, 00, the equivalent of 19 percent of their entire household budget.

* By contrast, the other 74 million U.S. households will spend, on average, between 4 and 5 percent of their income on
energy bills, a figure more than the three to four percent they spent in the past few years, but far less than the
burden on the poor. These figures represent a dramatic change from past winters because of higher prices and
colder, i.e. normal, weather which are part of the calculations.

- The Northeast and Midwest will experience the largest increases because natural gas and fuel oil price changes are
the most dramatic. DOE predicts winter oil heat bills will be 35 percent above the 1999-2000 winter and 65 percent
above 1997-1998; winter natural gas bills will be 50 percent higher than last year; the study shows that the low-
income population will experience even larger Increases, 59% for gas bills in the Midwest and 43% for oil in the
Northeast.

* As a group, al 27 million low-income families will be billed nearly $45 billion for residential energy between October,
2000 next September. The federal government has made $1.85 billion available for payment assistance and
$153 ion for Weatherization conservation measures in low-income housing for the same period.

if Lh~(y5?tShces (ECM) is o no7-pdtf resanv u- cff a4sz*n m Ue n/exvr dokifne CnrAerAfd baepotdlcpdtjseo buk fttoIb~nera Arwsa xVOte cratwtWr Wwt*iuov m atI'fy AL-4dby V* US DOwn&X coBleW, C07ke aetAms> TW'rk9yad
St. local adComuny Prgr The onsIs a ndopanionr s cpeswdmayo ntr Mer elt ate siecb'e LpaBtr ctiS .

For b'ce rep p go to te ebte dmwww.ncf.org or acntt ES aTeori@earth*knet
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The Winter Energy Dudi'uI for the Poor:
LOW-INCOME CONSUMERS' ENERGY BILLS

IN THE WINTER OF 2000-2001

December 20, 2000

by:
Meg Power, Ph.D.
Executive Director
Economic Opportunity Studies
Washington, D.C.
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The Winter Energy Outlook for the Poor:

LOW-INCOME CONSUMERS ENERGY BILLS IN THE WINTER OF 2000-2001

This analysis uses updates of be US Departnent of Energy Residental Ener Consumtion Survey data to
measure how the high energy prices expected this winter will affect the 27 million low- and noderate-inonme
families eligible for federal EneryAssistance and Weatheizaton services. It assumes normal weather as
defined by the National Oceanic and Atmspheric Administration.

Al households face rapidly rising energy costs this year, but low-income energy consumers face true hardship.

On December 6, the Department of Energy (DOE) revised its residential fuel cost projections upward for the third

time in two months.

Families that have incomes at or below 60% of the median income of their state are eligible for federal Low-
Jncome Home Energy Assistance Payments (UHEAP) or the US Department of Energy's Weatherization Assistance
energy efficiency services. That income ceiling is roughly $21,000 for a family of three, and this report refers to
them as 'low-income'; in 2000 about 27 million households fit this definition.3 Fewer than 15% participated in
either federal energy program last year; most states limit such assistance to the households with very low
incames. In fact, the typical family that becomes a UHEAP recipient has a household income lower than the
Poverty guideline, which is now $14,150 for a family of three.'

EISERGY MARKET JOLTS: HIGHER PRICES, MUCH HIGHER BILLS

YInter prices for all petroleum products including natural gas are outpacing already pessimistic expectations.
Heating oil prices were projected by DOE to remain 65% higher than In 1997, a level 29% above last winter;
residential customers' natural gas will cost 40% more than in 1999 per cubic foot.

However, this year's blls will be even higher, as last winter was abnormally warm. For natural gas users DOE
expcts bills to be more than 50% above last winter; fuel oil users, already hit hard In 2000, can expect bills
about 35% higher; users of propane heat can expect bills at least 10% higher; electrically-heated homes will see
costs somewhat higher than last year, and 9% higher than in 1997. (This DOE electricity estimate assumes that
wholesale price spikes currently seen in West coast markets are not passed through to residential customers.)

For the poor, these figures are catastrophic. Their incomes are not only low, but relativey fixed. Even though
many of these families realized some increase in income from 1997 to the present, the cost of energy will wipe
out much of the gain in living standard they might have enjoyed .s The rate of change compounds the problem.
In 1997, the typical eligible low-income consumer spent 14% of all annual income for all household energy bills
(a calculation termed 'Energy Burden), as compared to the 19% expected. Figures 1A and 1B show the speed
with which the burden and cost of energy have increased in three years. Figure lB reflects only the bills for oil
and gas heat

Ecrwaoc pporturnty tudies t (202) 628-4900 eraf eoiearnknet i 7 59
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Figure 1A. Changes in Percent of Annual
Income Needed to Pay Energy Bills of Low- Figure 1B. Changing Winter Bills for Gas Heat
Income Families and Fuel Oil Heat of Low-Income Families

A. Energy Bills as a Percent of all Low lB. Change in Low Income Family
Income Family Budgets: 1997-2001 Heating Fuel Bills 1997-2000

$1.000 00 a wliter
199 199100% 2 M s= $1900.000 17*

$ 5700.00
80% $7__oo oo j

csue not p*or e Agh~A; 5Oer$600.00 r og s
-60 -- Resoroes $500-00

c 53 ~~~~~~~~~~~S400.00
s 40o_ D Enedy $300a00 0ey _a-40% (2000-01NilM* fors I j 5t$200.00 (nom al

40/ 20% _ $100.00 _ etur)

0g 5-1D/o~~~~~~~ ~Nat.Gas Fuel Oil
I' 0°% ' Heat Heat

1997 1998-99 2000-01 Midwest Northeast

Table A shows the expected national average 12-month energy bills and the energy burdens expected for three

groups: the poorest, al the low-income households eligible for Energy Assistance, and the 74 million other

consumers not poor enough to qualify for federal programs.

Table A. Expected Average 2000-2001 Household Energy Bills & Energy Burden, by Income Level
Est. Oct 00 - Sept 01
Residential Energy Energy Burden

nnual Income Level of Household Expenditures (expenditures/ncome)
At or L than th Porerty Guideine _ 1 ,116 22%

ftle for Enery Ash8na-- 1 ,694 19%
Na t fi e for Ato htac a 2,108 5%

l The Poverty (idelne 2000 -=$14,150 for a tree-peror f-afly. " Erye = appromated 175% Poverty or less

The national averages above hide substantial variation, and annual estimates hide te sharp impact of the winter
bills for the heating fuels most affected. Table B below shows only the winter costs expected for both the
heating fuel and the other energy, mainly electnicity, for which the poor will have to pay.

Table B. Expected Average 2000-2001 Winter Energy Costs for Low-Income Consumers

Main Heat Fuel No. of Low- Avg. Heating Other Energy Total Bills: 'Energy Burden:'
of household Income Fuel 8111* Bills (lights, Oct '00 Winter Energy

Households Oct '00 through appliances, hot through Bills' share of
(27m HH) Mar 01 water, cooking) Mar'01 Winter Income

Fue Oil 2,700,000 $980 $337 $1,317 29%
Natural Gas 13,800,000 $822 $289 $1,11 27%
Electridty 8,600,000 $598 $113 $711 17%
Propane 540,000 $701 $294 $995 26%
Kerosene/other 1,400,000 $317 $437 $754 16%
'RECs uses a regron model to kinfy that part o the heat fuel whKh is used for space hen. Al winter uses the main heat fuel are
in te sane coln Oher elecity ard aumirv fuel usage are in te 'other erergy Lbs' cuAurm.
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HARD CHOICES AND REAL DANGERS

As the incomes of most low-income families are relatively fixed, they can only be raised by adding work hours.
Yet most eligible households already include a worker, unless they are made up of elderly retirees or the
disabled. Few have savings or capital to draw upon. The seasonal load of these bills is especially difficult for
workers with hourly wage jobs that face post-holiday or weather-related work slowdowns at the coldest season.

Energy Crises: Utility Disconnections, Denial of Service

In 1997, a year with similar temperatures but far lower prices, more than 1.1 million low-income families had
their heat shut off for ten days or more in winter because they could not pay.6 Most states do not have
regulations prohibiting utiity shutoffs other than during 24 hour periods where the temperatures remain below
freezing. This year's bills wil create a heavier burden. The poor use only four percent less heating fuel than the
rest of the population's average, but their incomes average less than a third of the U.S. median income. Those
who depend on delivered fuels are not likely to have extensive credit arrangements, and must usually find cash or
be denied deliveries.

THE OUTLOOK THROUGH THE REST OF 2001 FOR LOW-INCOME FAMIUES

While Table B projects costs through this winter, Table C below shows the annual impact of high energy costs if
prices remain at comparable levels until Fall 2001. For the period April - September, air conditioning costs for a
normal summer have been added to the expected spring and summer bills for the other common household uses.
The far right column offers the comparable Energy Burden to be expected by the averag-e consumer with
income too high to qualify for assistance. Oearly, the impact of energy market changes differs dramatically
among income groups.

Table C. Expected Year-long Energy Costs and Energy Burdens for Low-Income Consumers
and All Other Households, 2000 - 2001

Avg. Total
Energy Bills: 12-month Avg.

Main Heat Fuel Oct '00 Energy Burden
of household is: through (percent of 12- month Avg.

Sep '1 income spent Energy Burden:
tnon Energy)HH

Fue Oil $2,306 26% 6%
Natural Gas $1,951 22% 4%
Electricity $1,496 11% 3%
Propane $2,450 - 24% 7%
Kerosene & other $1,509 16% 5%

While the low-income families heating with fuel oil or gas can expect to spend about a quarter of their entire
annual income on energy bills, by contrast, the group that is not eigible for assistance will spend about five

Eaxconoc Opportunity Scdes T. (202) 628-4900 ema eaor inkarft net ii 761
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Table E. Winter 1999-2000 and Winter 2000-2001: Expected Heat Fuel Bills for Low- and
Moderate-Income Households In the Northeast and Midwest:

Main Heat 1999-00 2000-01 One-year
and Region (with normal weather) Increase

NatGas Heat, $ 517 59%
Midwest ______

Fuel Oil Heat, 649 926 43%n ~~ortheast _________ _926 43%

Figure 2 shows the low-income population distribution among regions and within the regions by the heating fuels

used in their homes. dCearly, all regions have significant natural gas usage, while the Midwest is the most gas-

dependent The markets for electricity affect all consumers, but the major winter electric heating load is in the

South and West.

Figure 2. Regional Distribution of Fuels

Regional Distribution of Main Heat Fuel in
Low-Income Homes

12

10

p"* 8·* Kerosene & other
8b heat

o unmns5no~ Propane heat

o I 6- * Electricity heat

INatural Gas heat

IL 4 3 *FueI Oil heat

Northeast Midwest South West

Region
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PROGRAMS: ENERGY CONSERVATION, PAYMENT SUPPORT

The programs available fall far short of the needs ahead this winter.

* Weatherization:

The Department of Energy Weatherization Assistance Program has efficiency investment resources that have to

date been extended to fewer than 20% of all eligible units. It focuses on homes with high potential to save

energy and with especially vulnerable families; at the prices projected, a typical 'weatherized' consumer will

spend about $285 less on natural gas this winter than would have been the case before the house was

weatherized. The comparable figure for the weatherized oil-heated home will be nearly the same, $280.' That

modest figure means a good deal more to those with tight budgets, as it represents a savings of 1.S% - 2% of all

their resources. The Weatheriation program had planned to improve an additional 200,000 low-income homes

by Ff 2001, but budget cuts in FY 1995 and subsequent years now mean that about $56 million will be billed to

families this year that could have been avoided if the original program had been maintained.

Figure 3 shows the contribution of Weatherization investments already in place in low-income housing. This

winter the avoided costs to five million consumers will be nearly $1 billion, or 50% of the projected UHEAP

expenditures in 2001.

Figure 3.

Federal Low-Income Benefits FY2001
LIHEAP Plus Avoided Costs Resulting from

US DOE Weatherization Investments

$3J00.000o0oo

$20.0000.000

$1.500,000.000

$1,000.,000,o00

ODWWAP.

$500.000000

$o
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Energy Assistance:

Figure 4 shows the relationship between the bills the eligible population will receive in the next few months and

the UHEAP funds available.

Figure 4.

LIHEAP Resources FY 2001
and All 2000-2001 Residential Energy Bills

of All Low- and Moderate Income Households

s0o.'w.000'o,0

40.000.000,000

*Surn o al Low-
$35.00000.000 .000 I Enegy BR

FY2001

$30.000.000,000

$25,000.000.000 *L1HEAP FY 2001
A.ocations (max)

t20.000.000.000

310.000,000.000

SS,OOO0.000.0 =

Cearly many of the poor cannot meet their needs by relying on their own resources in combination with the
available funding. At no time in the past half century have energy market shocks affected so many residential

consumers so profoundly. The aggregate effect, if projections are correct, wil transfer significant wealth to the

energy sector. At this date, nearly Christmas 2000, community-level contingency plans for avoiding potential

family economic hardships do not seem to be in place.
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ENDNfCTES

1 This nabonal database Is compWed every four years by the DOE, based on household srveys on home energy use. These corprehensve
data provide details on consumpbon for al income levels. The report is available thrugh the Energy Information Adinisrati at the
departnent; http:///www.doe/eia.gov The responses of the low-incomne households eligible for energy assistance in 1997 has been updated
by Ecnmic Opportunity Stdies, wit suppot from the Office of Buling Technology, State and Comnunity prograr It reflecs crrnt
DOE fue price pedictions and normal weather. Ecorrnic Opporunity Stuies is a non-profit research group speciing in energy ssues
that affect the poor. These findings do not necessarly represent the views of the Department of Energy.

2 USDHHS, Office of Energy Assistance, Washington, DC Interview Noveber 6, 2000.

3 USt-S, Office Communty Services, Washington DC. LP InrrmaP i Memra nm, March 2000.

4 U.S. Bureau of the Census, Poverty in the Urited States, 1999, Wadington, DC, March 2000 and ArvDx LDnorap* cwyHarir 20,X

S U.S. Bureau of the Census, Money Income in the US., 1999, shows incone by income 'quintile' The lowest quintile indudes most egible
househlds. They experienced a litte under 9 percent incone growth on average.

Economic Opportunity Studies for Assocation of Energy Aforadaity, A ,A fe yof 'ne eg ULce a'd NeeUds Low-keAnmeari,-
NY, 1999, p. 42.

7 ibid, p. I0.

a Oak Ridge National Laboratory, 2000.
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NORTH AMERICAN MIDWEST WHOLESALE POWER MARKETS:ELECTRIC POWER READY FOR A REPEAT?

by Lawrence J. Makovich and Joseph Sannicandro

The Midwest power markets are prep- ,for a replay of last year's price
spikes. Demand and supply balances/thi, sumer should be even tighter than
they were last summer when spot e ergy prices roke from their normal $12 to
$30 per megawa'ho i gwo reach lourly highs of over 0 per

W and weey on-peak verage bnces of ove$60 per MWh. The magnitude
of hourly pnces this summer is unceain, but it/s a good bet that weekly average

CERA is pleased to announce the release on-peak prices will reach several hundre- s per MWh. The continued strength
of anewMultidient Study At the Crossroads of the economy and normal weather should push increases in demand beyond the
of Competition: The Future of the Midwest scheduled increases in supply.
Gas and Power Markets. This authoritative
ltudy provides detailed regional analysis of What is different, of course, is that the market participants learned from theasis differentials, gas and power supply experiences of last summer. Buyers learned that a sellers' market can arise veryoutlooks, forward price curves, and quickly, and also realized the value of locking up supply rather than facing thealternative views of the future, induding possibility of having to search for supply when few options are available. As a

implications for key segments. result, buyers have turned to short-term futures contracts to buy ahead and provide
For more information on this CERA an insurance policy against the financial implications of a price spike. Thus, the
Multidient Study, please contact Mark Silver market clearing price for Midwest electric futures is the fulcrum for marketby telephone: (617) 498-9125 or e-mail: expectations.
msilver@cera.com.

Market Expectations
Please mark your calendars for CERA's In the Autumn 1998 CERA North American Electric Power Watch. CERA
Spring 1999 North American Electric Power predicted that prices for on-peak electric futures in the Midwest market would
Executive Roundtables: strengthen substantially from the $70 per MWh level as the summer season

neared and evidence accumulated that the economy would continue to grow. On-
New York (Global Energy peak futures for the months of July and August in the Cinergy market haveOverview) May 7 recently been trading as high as $135 per MWh (see Figure 1).Calgary May 12
San Francisco May14 Owning $135 per MWh power in the Midwest last summer would haveHouston May 20 provided profits in only three out of thirteen weeks (see Table 1). However, the
Boston NC June 8 gains during the three weeks in June and July when average on-peak spot electricBston June 21 prices exceeded $400 would have more than offset the losses incurred during the

To register please contact CERA Regista- remaining ten weeks of the summer, when prices cleared between $28 and $72tion by telephone: (617) 497-6446, exten- per MWh. In CERA's view, current futures prices reflect the expectation thatsion 800; fax: (617) 498-9176; or e-mail: gains are possible again this summer if there are two to three weeks of prices inregister@cera.com. the $300 to $400 per MWh range. Therefore, market expectations are for a repeat
of last year's price spikes.

[Cambridge Energy Research Associates
01999. Camrtjige EnWgy Rsearh Assocses, bIn Al rnihs rserd
No po4io of Ot report may be rpoacd withotw pnior rtn consen
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Figure 1

Midwest Weekly Average On-peak Spot Electric Prices
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Source; Camnbridge Energy Researr Assocites.

The Price Spike Dynamic
Price spikes-the deviation of markel-clearing prices from short-run marginal costs-are not the

typical outcome in competitive wholesale power markets. The interaction of rival buyers and sellers in
wholesale power markets typically pushes the market-clearing price toward the short-run marginal cost
of production. As a result, an ordering of the incremental costs of generating resources provides an
approximation of the market supply curve. Figure 2 displays the electric supply curve for the US
Midwest (comprising the East Central Area Reliability Coordination Agreement [ECAR] and Mid-
America Interconnected Network IMAIN] regions of the North American Electric Reliability Council).
The bulk of the supply curve in this market comprises coal and nuclear units. The short-run marginal
operating costs of these technologies is typically around $20 to $25 per MWh. The supply curve shifts
abruptly as it moves from these technologies into higher cost, less efficient oil- and gas-fired peaking
units.

During the majority of the year the demand curve intersects the supply curve on the flat portion of
the curve, and market-clearing prices average $20 to $25 per MWh. However, during peak demand
periods, the demand curve intersects the supply curve in the "elbow" area, where the short-run marginal
cost is determined by higher cost, less efficient oil- and gas-fired peaking units. Thus bidding between
rival oil and natural gas-fired simple-cycle peaking units can quickly move market-clearing prices into
a range of $50 to $75 per MWh.
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Table 1

Weekly On-peak Spot Electric Prices, Summer 1998
(Dollars per MWh)

ECAR Ciney MAIN

June 5 26.83 26.83 26.73
June 12 23-01 23.01 22 36
June 19 48.67 48.67 41.24
June 26 655.99 656.04 690.36
July 3 418.39 418.39 37.83
July 10 53.28 53.28 54.33
July 17 71.75 71.75 71.92
July 24 498.41 498.41 409.28
July 31 40.35 40.35 39.07
August 7 27.76 27.76 26.96
August 14 33.26 33.25 32.74
August21 40.58 40.61 41.53
August 28 55.13 54.97 51.72

June Average 188.63 188.64 195.17
July Average 216.44 216.44 122.49
August Average 39.18 39.15 38.24
Summer Average 189.49 189.48 145.57

Source: Cambridge Energy Research Associates.

During the last week of June 1998, the demand for power came very close to outstripping supply.
As a result, demand intersected supply close to the end of the supply curve, and the number of rival
suppliers diminished. As the number of suppliers declined, a sellers' market arose, and bidding strategies
shifted to bids based on what the market would bear. This shift in bidding strategies caused prices to
move up to several thousand dollars per MWh. Prices returned to lower levels when demand eased,
rivaly returned, and competitive forces shifted bid strategies back to incremental cost-based bids.

Several events combined last summer to create the conditions that supported this price spike dynamic.
A combination of extended nuclear outages, a number of large fossil units tripping offline, abnormally
hot weather, the default of several power marketers, and storm-related damage to generation and
transmission facilities combined to tighten demand and supply conditions. Although this sequence of
events is unlikely to occur again, the supply and demand fundamentals of the Midwest indicate that a
similar tightening of demand and supply is probable, and thus prices are likely to spike again this
summer.
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Figure 2

Midwest Supply Curve
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Supply and Demand Fundamentals
Preliminary estimates of 1998 peak demands show an increase of approximately 4,000 megawatts

(MW) in the ECAR and MAIN regions from 1997 peaks. These peaks occurred during a summer season
that was 13 percent hotter than normal. For 1999 CERA expects peak demand to increase to 5,100 MW
in the Midwest, as continued economic growth and the return of General Motors facilities from their
strike will offset the negative effect of a return to normal summer weather.

The supply response to the price spikes comes from a number of areas, including new greenfield
capacity, uprating of existing capacity, and improved nuclear availability. Last summer's price spikestriggered plans to add over 10,000 MW of new greenfield capacity to the Midwest market. However, the
lead times associated with siting and constructing these projects mean that less than 1,400 MW of new
greenfield capacity will be added for the summer of 1999. CERA expects improved nuclear availability
this summer, providing a total of approximately 1,900 MW of supply. In addition, the uprating of
existing capacity has provided approximately 300 MW per year over the past two years in the Midwest
CERA expects roughly 500 MW of additional supply from this capacity creep in 1999, for a total
addition to supply of 3,800 MW.

The price spikes also triggered a retreat from intrruptible power services. Approximately 5,700 MW
of demand-side management and interruptible contracts wre- available in the Midwest last summer.
Many interruptible customers avoided interruptions by buying through at market prices last summer and
have responded to the events of 1998 by switching back to firm supply contracts. Although some new
interruptible customers are present, CERA expects the amount of interruptible supply to decrease from
last summer. In addition, the explosion at the River Rouge industrial facility near Detroit has removed
550 MW of supply from the system.
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Table 2

Midwest Supply and Demand Balance

Demand Gigawatts

1998 Peak 140.11999 Load growth 5.1

1999 Peak 145.2

Supply

1998 Capacity 149.9
1999 Supply response

New capacity 1.4
Estimated capacity creep 0.5Improved nuclear availability 1.9
River Rouge (0.6)
Total 3.3

1999 Capacity 153.1

1998 Capacity margin (percent)
1999 Capacity margin (percent) 5.2

Source: Cambridge Energy Research Associates.
Note: Totals may not add because of rounding.

The net increase in supply does not appear to match the expected increase in peak demand (seeTable 2). An expected net increase of 3,250 MW of supply results in the capacity margin for thecombined EMidwest region declining from 6 percent in 1998 to 5 percent in 1999. Thedemand an- supply oomove 
eklyaverage on-peak prices to the several hundred dollars per MVh level.

Dampening the Boom
Although CERA believes there is a high probability of a repeat of the 1998 price spikes, they arenot guaranteed. Weaker-than-expected electric demand would remove the stress from the supply system,preventing sellers' market conditions from arising. Two factors could dampen electricity demand. Thefirst is a slowdown in the national economy. A decrease in real GDP would likely cause a flat ordecreasing peak demand rather than the expected-increase. At this point, however, there are few signsof this happening. The second factor is the weather. A mild summer could also result in weak or negativepeak demand growth.

If either-or both-of these events were to occur this summer, prices could instead move into the$50 to S75 per MWh range, and weekly averages for July/August could remain in the $35 to $45 perMWh range.
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Madame Chairman and Members of the Subcommittee, thank you for the opportunity to
testify on behalf of The Wilderness Society and its 180,000 members on the important matter of
the contribution of public lands to domestic natural gas supplies. My name is David
Alberswerth, and I am the Director of The Wilderness Society's Bureau of Land Management
Program. Prior to joining The Wilderness Society staff last year I served the Clinton
Administration within the Department of the Interior as Special Assistant and Senior Advisor to
the Assistant Secretary for Land and Minerals Management, and Deputy Director of the Office
of Congressional and Legislative Affairs

It is The Wilderness Society's hope that in exercising its oversight role regarding this
important matter, the subcommittee will seek to be as objective as possible in reviewing the
extent of natural gas resources on our public lands, and the environmental values that also reside
on those lands that can be placed at risk by natural gas exploration and development activities.
For although natural gas extracted from our public lands is an important component of our
nation's well-being, the environmental, wildlife, watershed, and wilderness values of those lands
are also vitally important to Americans.

Some suggest that these two interests are incompatible, or that we cannot meet our
energy needs without sacrificing some of our most precious lands. The Wilderness Society
believes that we can meet our energy needs without sacrificing our most treasured national
landscapes. In fact, America has a proud tradition of combining a strong economy with strong
environmental values, and we urge the subcommittee to be guided by both goals. A review of
some pertinent facts, which I will set forth below, demonstrates clearly that this is possible.

One fact of central importance that I wish to draw to the subcommittee's attention is that
the vast majority of public lands managed by the Bureau of Land Management (BLM) in the
Overthrust Belt states of Colorado, Montana, New Mexico, Utah and Wyoming are presently
open to leasing, exploration and development by the oil and gas industry. In fact, information
presented to the Assistant Secretary for Land and Minerals Management by the BLM in 1995
indicated that over ninety-five percent of BLM lands in those states (including "split estate"
lands) were available for oil and gas leasing. I have appended to this testimony the BLM's
synopsis of the availability of BLM lands in those states for oil and gas leasing, exploration and
development (see attachment I). Though there have been some changes in the land status of
some of the lands indicated on the attachment since this information was prepared by the BLM in
1995, the data here is still essentially valid. I suggest that it would be in the subcommittee's
interest to request an update of this information from the BLM for the subcommittee's
consideration at next week's hearing on the same topic.

It is also relevant to any discussion of our public land energy policies to understand that
the BLM has been carrying out a robust onshore oil and leasing program for the past decade. For
example, the Clinton Administration issued.oil and gas leases on more than 26.4 million acres of
public lands during the last eight years (see attachment II). According to the BLM publication,
Public Rewardsfrom Public Lands, there are nearly 50,000 producing oil and gas wells on the
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public lands (see attachment Jl). Thousands of new drilling permits have been issued during the
past eight years - 3,400 by the BLM in FY 2000 alone (see attachment IV). In fact, production of
natural gas fror onshore and offshore federal lands has steadily increased from 1981 to the
present (sac attachment V).

Criticism by some that in recent years too much public land has been made unavailable
for oil and gas activities is simply not supported by the facts. Upon close examination, industry
criticism of "lack of access" to onshore public lands really falls into two categories: lands that
arc off-limits entirely to oil and gas development- and lands available for development if the
industry takes special care of the environment. The former areas include wilderness areas,
wilderness study areas, and/or areas such as steep slopes, karst areas, and areas where other
mineral activities are taking place, in other words, places where oil and gas activities could pose
extreme environmental or safety hazards, or be incompatible with other values. Currently, such
areas comprise roughly 5 percent of BLM-managed lands in the five states.

The latter category often encompasses areas where evidence indicates the presence of
sensitive wildlife habitats, such as elk calving areas, or sage grouse leks, where operations at
certain times of the year could pose severe threats to wildlife. In such cass, the BLM may
require that operations only occur at certain times of the year, when such areas are not in use by
certain wildlife species. In some cases, the BLM imposes "No Surface Occupancy" leases,
whereby the lessee is required to access the oil and gas resource from ofT-site. Such "NSO"
stipulations are also designed to protect wildlife habitats, while making the resource available for
extraction. The types of special imposed to protect environmental values can be summarized as
follows:

"Standard Stipulations" - These are provisions within standard BLM oil and
gas leases regarding the conduct of operations or conditions of approval given
at the permitting stage, such as: prohibitions against surface occupancy
within 500 feet of surface waler and or riparian areas; on slopes exceeding 25
percent gradient; construction when soil is saturated, or within 1/4 mile of an
occupied dwelling. These are generally applied to all BLM oil and gas leases,
regardless of special circumstances.

"Seasonal" or other "Special" Stipulations -- 'Seasonal Stipulations" prohibit
mineral exploration and/or development activities for specific periods
of time, for example sage grouse strutting areas when being used, hawk nesting
areas, or on calving habitat for wild ungulate species. These are often imposed at
the request of state wildlife officials, as well as in compliance
with U.S. Fish and Wildlife Service requests to protect sensitive species.

"No Surface Occupancy" - NSO leases prohibit operations directly on the
surface overlaying a leased federal tract. This is usually done to protect
some other resource that may be in conflict with surface oil and gas
operations, for example, underground mining operations, archeological sites, caves, steep
slopes, campsites, or important wildlife habitat. These leases may be accessed from
another location via directional drilling.
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The imposition of special, seasonal, or NSO stipulations are an attempt by the BLM tobalance the industry's desire for access to oil and gas deposits, with the BLM's responsibility tomanage other resources on the public lands. Although industry public relations campaignsfrequently emphasize the benign nature of contemporary exploration and developmenttechnologies, when required by the BLM to utilize these technologies to minimize environmentalimpacts, the industry is reluctant to do so. However, the purpose of most of these stipulations,about which the industry now appears to complain, is simply to ensure that these advancedtechnologies are used to minimize environmental impacts of energy production onenvironmentally sensitive public lands. These stipulations do not reduce our nation's access toits energy resources.

With respect to the national forests, the national forests currently supply 0.4% oftotal US oil and gas production, halfof which occurs on the Little Missouri Grasslands(Forest Service Roadless Area Conservation FEIS. 2000, pages 3-312 and 3-316). Theremaining national forest land account for less than 0.2% of total production in 1999(Ibid.). The vast majority ofroadless areas on the national forests subject to the newForest Service roadless protection policy have been open to leasing for decades, and therehas been little interest in exploiting potential resources, even though the real price of oilin the past was much higher than it is today.

I would like to turn now to estimates of natural gas resources and theirrelationship to the public lands. A 1999 report published by the National PetroleumCouncil, Natural Gas. Meeting the Challenges o/fhe Nation s Growing Natural GasDemand indicates that there is a "natural gas resource base" in the lower 48 states of1,466 trillion cubic feet of gas (TCF) (pp.7-8. Summary Report). (The figure does notinclude estimated gas resources in Alaska. estimated at Prudhoe Bay to be in theneighborhood of 25 TCF.) The report also estimates that, although current yearlyconsumption is approximately 22 TCF, that figure will increase to 31 TCF by 2015 (p.5).
( In addition, the NPC report estimates that approximately 105 TCF of thisestimated gas resource base is entirely off-limits to development, including 29 TCF fromfederal lands in the Rocky Mountain states, and 76 TCF from OCS areas offthe Atlanticcoast, the eastern Gulf of Mexico, and the Pacific coast (p. 13). If we add to that figurethe 9.4 TCF estimated by the Advanced Resources International analysis of the ForestService's new roadless policy to be unavailable.' we have approximately 1 15 TCF of the1,466 TCF lower48 gas resource base ofr-limits to extraction. The Summary Repon alsoindicates that 108 TCF in the Rocky Mountain states "are available with restrictions."These lands in fact are available for development under the stipulations outlined above,so should not be counted as unavailable for development.

If we eliminate the 1 15 TCF from the NPC's estimated 'natural gas resourcebase" of 1,466 TCF, we are lefl with 1.351 TCF available for future extraction. At a 31TCF per year consumption rate, that is enough gas to meet America's anticipated needsfor approximately 40 years. Given this. it is difficult to understand the urgency withwhich the industry is pressing its case that it needs to invade some of America's most
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beautiful and environmentally sensitive landscapes, or reduce the environmental
protection afforded wildlife and other values on the public lands, in order to meetanticipated future demands for natural gas.

In conclusion, if we are careful, we can pursue energy policies that allow andeven encourage increased natural gas use, while protecting sensitive public lands and theenvironmental values that all Americans have a right to have protected. But our policiesmust also recognize that there are adverse impacts to natural gas development, and validsafety concerns with natural gas distribution issues, that should not be swept under thecarpet in a headlong drilling and development frenzy.

...with implementation of the proposed roadless areas, about 9.4 Tcfofgas beyondthat determined as no 'access' in the 1999 NPC study would be impacted as 'standardlease terms' and "access restrictions" resources move into the 'no access' category."Undiscovered Natural Gas and Petroleum Resources Beneath Inventoried Roadless andSpecial Designated Areas on Forest Service Lands analysis and Results, AdvancedResources International, Inc., November 20, 2000, p. 3.
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Attachment I

Availability of Public Lands

The vast majority of public lands are available for leasing. In the states with considerableproduction of 116.6 million acres only 2.9 million acres ar not open for leasing. In
Colorado 16.2 million acres are open and 600.000 closed to leasing: in Montana out of 19million acres 400.000 are closed: in New Mexico of 29.9 million acres of lands only 1.3million is not open to leasing; in Utah 900.000 acres are closed to leasing leaving 21.2 millionacres open; in Wyoming 700.000 acres are closed out of 28.6 million.

Total Acrs Acres Open A c r

Siae (Millions) to Leasin C d to
Irzing

Colorado 16.8 16.2 0.6

Montana 19.0 18.6 0.4

New Mexico 29.9 28.6 1.3

Utab 22.1 21.2 0.9

Wyoming 28.6 27.9 0.7

Toal 116.4 112.5 3.9

Percent 9______6.6 3.4

777
DOE002-0787



I- .F I --I
MNIClEAR ENEIT INSTITUTE

V>)C PtI3DFNT

GOCVEFtF4MCQA AfFAllt

March 14, 2001

The Honorable Sherwood Boehlert
Chairman
Science Committee
United States House of Representatives
Washington, DC 20510

Dear Mr. Chairman

In testimony before your committee on February 28, Ms. Mary Hutzler of the
Energy Information Administration (EIA) reviewed the projections from the Annual
Energy Outlook 2001 published in December 2000. The nuclear industry would like
to call to your attention assertions in the testimony that do not reprint an
-acurate assessment of the current status f nuclear energy or the future prospects

his of e"ty.

Jn its testimony (page six), the EIA projects that productioh of electricity from
natural gas and coal will increase through 2020 to meet growing demand for
electricity and to offset the decline in nuclear power due to retirement of existing
nuclear power plants. EIA assumes that continued operation of these nuclear
plants would not be economical compared to the cost of new generating facilities.

The Nuclear Energy Institute takes great exception to this conclusion as it leads
your committee, and the general public, to believe that nuclear power is being
phased out in this country because it is not cost-competitive. Nothing could be
further from the truth.

U.S. nuclear power plants are well positioned for a competitive electricity market.
The cost of operations, maintenance and fuel has been declining for more than a
decade. U.S. nuclear power plants are immune to the volatility in fosil fuel prices
that has caused the dramatic increase in electricity prices in many parts of the
nation. And nuclear power plants are not afected by the escalating clean air
compliance requirements that will increase the cost of electricity from coal-fired and
gas-fired generating plants in the years ahead.

17T6 I sluE. .NW SUIE 400 WASWGCION DC 2000-3705 pO4 202.723.1060 AX 202.73.4019 w'w. ni.org
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This explains why five nuclear units have already renewed their operating licenses
to run for 20 years beyond their initial 40-year license. Five other units have
formally notified the Nuclear Regulatory Commission (NRC) that they intend torenew their licenses, and we expect that nearly all 103 U.S. nuclear units willextend their licenses because operating these plants fDr an additional 20 yearsrepresents the lowestcost, most reliable source of electricity available from any
source.

The steady reduction in the cost of nuclear electricity during the 1990s is partlyexplained by the significant increase in the plants safety and reliability, and in theamount of electricity they produce In 2000, U.S. nuclear plants produced
approximately 755 billion kilowatt-hours (the second record year in a row), andoperated at an average capacity factor of 89.6 percent. The increase in output fromexisting nuclear plants satisfied approximately 30 percent of the increase inelectricity demandduring the 1990s. Improved economic performance, output andreliability have been acxompanied by a similarly dramatic improvement in safety
performance, measured by the quantitative performance indicators monitored bythe industry and the NRC.

On average, a U.S. nuclear power plant produces electricity for less than 2.5 centsper kilowatt-hour and, in many cases, closer to 20 cents per kilowatt-hour. Thisincludes afl costs such as foel, operations, maintenance, ongoing capital
requirements, funds set-aside for decommissioning the plant at the end of its useful
life, and the one-mhll-per-ilowatt-hour fee for used fuel management paid to thefederal government. This is the so-called going forward" cost, which does not
include recovery of the original capital investment, but is the sole determinant ofwhether or not the unit will be dispatched The 2.0-cent electricity from the averagenuclear unit is significantly lower than the cost of electricity from new gas-firedcombined cycle power plants. At todays gas prices ($4-5 per million Btu), NErsanalysis indicates that a new gas-fired plant will produce electricity for between 4.5
cents and 5.2 cents per kilowatt-hour. Given that gas-fired electricity is twice ascostly as nuclear electricity, no rational economic model would shut down a nuclearunit and replace it with gas-fired capacity, as the EA's forecasts suggest.

Given the credibility attached to the Energy Information Administration's forecastsfor nuclear energy in the United States, NEI believes it is important that theseforecasts be correct, with a sound factual and analytical basis. NE has analyzed
the bsis for the agency's forecasts in order to understand the assumptions andmethodology behind them. We completed a detailed assessment of the 1999 edition
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of the Annua Energy Outlook, for example, and discovered a number of mistakes,suspect assumptions, and the use of cost and peirformance data that were severalyears out of date. Although we have briefed EIA staff on our findings, we suspectthat the results in the latest Annual Enegy Outlook 2001 reflect similar nistakesin fact and judgment. We believe, at a minimnm, that EIA's forecastingassumptions and methodologies should be subjected to rigorous peer review beforepublication, given the importance attached by many to ELA's forecasts.

The nuclear industry also believes that EIA's assessment of future nuclear powerplants does not reflect current business realities. The nuclear industry has anaggressive program underway to define and put in place the business conditionsnecessary for new nuclear energy facilities. The need for new nuclear power plantsis significantly more pressing than many realize, given the current volatility in oiland gas markets, larger-than-forecasted increases in electricity demand, and thecost impact of new clean air requirements already promulgated but not yet fullyimplemented_

We believe that new nuclear plants can be cost-competitive even sooner if some ofthe barriers to market penetration are removed For example, nuclear energy is anemissions avoidance technology. Under current law, technologies that avoidemissions such as hydro and nuclear are seleciively excluded from federal and stateclea air compliance programs

n summary, NEI believes that the contribution from nuclear energy to U.S.electricity supply will increase in the years ahead because:

1. Most of the existing nuclear units will continue to operate through the end oftheir initial 4 0-yer license terms and through 2 0-year license extension periods.2. Output from the existing plants will continue to improve in the near-termbecause of continuing gains in efficiency and reliability.
3. New nuclear power plants will be built starting in the latter half of this decade,with a significant number of new nuclear units in service by 2020.

We believe the EA's methodology and assumptions do not take into considerationthese positive factors when assuming retirements of nuclear generating facilitiesand-the possibility of new generation We urge you to take another look at nuclearenergy and, to that end, request the opportunity to testify on behalf of the industry
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at a hearing befre your Committee at your earliest convenience.

Sincerely,

ohn Kane

Attachments

cc: The Honorable Ralph Hall
The Honorable Roecoe Bartlett
The Honorable Lynn Woolsey
The Honorable Vern Ehlers
The Honorable Joe Barton
The Honorable Rick Bpucher
Mary Hutzler, EIA
Bill Magwood, DOE
Kevin Kolevar, DOE
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Good aftemoon. I'm James T. Hackett, Chairman, President and CEO of
Ocean Energy, Inc.
Ocean Energy is a Houston-based independent oil and gas exploration and
production company with a market capitalization of $4.5 billion dollars. Two
thirds of its reserves and production are in the United States. It has a large
commitment to growing our natural resource base as it spends nearly $1
billion dollars in 2001 on exploration and development, especially deepwater
drilling in the Gulf of Mexico. Drilling in these water depths(of up to two miles
deep) costs from $20 to $100 million dollars per well.
On behalf of the twenty-two large U.S. independent natural gas and oil
exploration and production companies of the Domestic Petroleum Council,
thank you for inviting us to be here today to discuss the importance of access
to federal government lands if we, as a nation, are to have the future natural
gas supplies that will power the new internet economy and fuel our industry,
-and keep our homes and businesses warm in the winter and cool in the
summer.

The DPC companies are all very concerned about this issue. We produce
one-fifth or more of the nation's natural gas. We are responsible for most of
the wells that U.S. independents drill. We know as well as anyone the
challenge we face in having access to the gas resources we'll need to find and
produce in the future.
I'll cite examples of that challenge, and some policy and implementation
changes that will help us meet it.
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First, let's remember that we are facing a U.S. natural gas demand increase of
more than 30% by the year 2010, according to the 1999 natural gas study of
the National Petroleum Council that was requested by the U.S. Department of
Energy.

The last study of this type was conducted in 1992 and, as is shown here, the
growth in demand for this clean-burning fuel was underestimated. It is still early
to predict, but it is very possible that once again demand projections are
conservative. There are recent indications that natural gas demand could be
even stronger than the latest NPC projections.
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gas usage of almost 650 BCF per year.

T w784

G; the annual 7 trillion cubic feet (TCF) increase in natural gas demand projected
b,, 2010, almost half will be required for power generation.

Over 90% of projected new electrical generating capacity will be gas fired.

It is estimated that about 85,000 megawatts (MWV) of new gas fired generating
capacity will come on line in the US this year alone, resulting in increased gross
gas usage of almost 650 BCF per year.
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The NPC Study concluded that the North American natural gas resource
base is sufficient to meet the projected demand for natural gas. However,
this ability Is very dependent on industry and government positively
addressing seven key challenges.

Access topped the list.

Access to multiple-use federal government lands is a critical concern
because they hold the relatively under-explored and not-yet-producing gas
resources for the future. This is compared with private and state lands that
have been more fully explored and developed.

(Other challenges include technology, financing, workforce, the physical
infrastructure, including rigs, lead times, and the requirements of the new
customer base which includes the new Independent Power Producers.
A positive partnership between government and industry is essential in
meeting all the NPC-identified challenges to finding and producing the
natural gas we'll need to meet the nation's economic and environmental
goals.)

4
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Access to the resource base and to rights of way for infrastructure is critical for
sustainable supply.

Of the almost 1 500 TCE-of lower 48 resource base cited in the NPC study,
approximately 47% is owned by the Federal Government. But the resource
base under Federal Government lands is far more critical than that percentage
might imply. As mentioned previously, that's because state and private lands
have been much more fully explored and developed with respect to energy
resources. By contrast, the Federal Government lands are relatively under-
explored. For example, it is estimated that 90% of the Federal Government
lands resource ha-A in a RLcki ;e unpra rl renand clearly not yet available to
consumers. What's more, offshore drilling moratoria have virtually closed
actvity in the Eastern Gulf, Atlantic and Pacific Coast waters under Federal
jurisdiction. It is important to note that technology has advanced to a point that
we can assess and develop resources in these areas more efficiently, and with
less environmental impact, than ever before.

The map above illustrates the total lower-48 natural gas resource base and the
percentages of it that are either completely off-limits or is access-restricted
according to the NPC. (This is based on modeling such factors as complete
activity prohibition, no-surface-occupancy stipulations, two-year or greater
delays and cost increases. Later examples dramatically Illustrate these factors.)
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A; can be seen on this map>a significant portion of the Rocky Mountain
area - including som/75.8 percenE he natural gas resources according
to the NPC -- is owhed-by1-TeTederal Govemmi, and managed either by
the BUM or the Forest Service (US Department of Agriculture). It should be
noted that the industry is not advocating drilling in National Parks. However,
a significant portion of the yellow (BLM) acreage in the states of Wyoming,
Colorado, New Mexico and Utah has considerable gas potential.. Meaningful
cooperation among these entities and industry will be required to access this
important area of natural gas supply.

Let me give you some examples of restrictions that we believe can - and
must - be dealt with.

Last year Bureau of Land Management officials in New Mexico announced
new criteria for approval of applications for permits to drill in the San Juan
Basin while it conducts a new environmental impact statement in preparation
for updating its resource management plan. Had the criteria, including
announced moratoria on some applications, been put into effect as
announced, critical California gas supply from this mature producing area
could have been reduced. Strong protests led to changes in the New
Mexico policy while the EIS is done, but with the current APD backlog and
pace, it is still uncertain whether there will be enough drilling over the next
year or two to meet supply needs.

6

787

DOE002-0797



I

A prime example of this type of problem is illustrated by the time line chart you see here for BLM
land in Southwest Wyoming. With the layering of wildlife protection and other environmental
restrictions in parts of the year, you can see that there are only limited periods in which
necessary natural gas exploration and production drilling by one of our member companies can
occur. As you can also see, some deep wells that take longer than the allowed drilling window
either will not be drilled, or must be drilled in inefficient and probably prohibitively expensive
phases over more than one year.

7
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Let me pause here for a moment to point out that much of the land we are
discussing is like that shown above in Wyoming. With our current
technology we can explore and produce gas on these lands with much
smaller drilling locations, or pads", than in year's past. Improved geoscience
technology allows us to better target promising geologic formations below
ground, so we drill fewer wells. But we still must drill to find and produce
gas. Then we reclaim the land to Its original condition.

But to move to another example of restrictions, in Southwest Wyoming a
permit for an exploratory well was denied last fall despite explicit provisions
of an 'interim Drilling Policy' that was in effect while a new Environmental
Impact Statement was being prepared. Total company costs related to theElS itself and the delays in permitting that have occurred to date, and could
occur in the future may run over $2-million-enough to drill six additional
wells and bring them on line.

One final onshore case. In the Monongahela National Forest of West
Virginia, inconsistency in the directives provided by Forest Service
specialists in the preparation of an Environmental Assessment caused ten
revisions over a span of 2 years. Several revision drafts duplicated previous
drafts that had been rejected by the Forest Service personnel. Such delaysobviously add to costs, but they also delay or prevent gas from flowing to
consumers.

8
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and as we in our industry know, with both of our coasts off limits to
exploration and production - the Gulf of Mexico, including its deep waters,
will be crucial in meeting gas demand.

Lease Sale 181 in the Easter Gulf of Mexico, scheduled for December of
this year, provides an outstanding example of what we need to be doing. It
alone could make a significant 400 BCF per year contribution to providing
natural gas to Florida and the surrounding region to meet increasing
electricity generation needs.

9
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This chart illustrates the NPC's projection of the impact of access restrictions in the
eastern Gulf of Mexico. The Reference Case curve (middle line) assumes that
Western Norphlet, off the coast of Mobile, Alabama, and MMS Lease sale 181 will
be the only areas in the eastern gulf that will produce gas.

Also shown here is the impact if sale 181 did not happen (bottom line). As noted a
moment ago, this is a potential 400 BCF per year loss of valued natural gas
resource.

However, as the top line indicates, the NPC study anticipates substantial additional
gas supplies to feed the country's growing energy demand if industry is allowed
access beyond the Wester Norphlet and Sale 181 areas.

10
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To begin to conclude, as this slide shows, over the past decade production from
the wells we have drilled every year has declined more sharply. That's because,
with current access restrictions,

1) new field discoveries tend to be smaller in size; and,
2) drilling and completion technological advances have enable higher flow rates,
resulting in shorter reserve lives as we drill and produce smaller fields.

This means that drilling rates will have to increase to meet projected demand.

Again, to accomplish this we must meet the challenges we discussed - including
investments in finding and training people for our increasingly technology-oriented industry - and new equipment. But access to the remains the key tothe responsible development of natural gas as a precious natural resource.

1!
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Since the NPC study was completed in late 1999, the access and regulatory
issues I have been discussing have not been addressed. In fact, access hasbecome more and more problematic in recent years.

One result of our current situation has been a tight natural gas market inwhich such factors as a cold winter and unexpected strong demand in theelectric generation sector can cause the price history shown here by thered, or dark, line.

The good news for the future is shown by the lighter, or yellow line to theright -- the futures market beginning to respond by predicting lower prices,though still strong by comparison with most of the past decade or so. That'sin part because of the extraordinary efforts our industry is making to meetconsumer demand.

12
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As discussed on the previous slide, producers are responding to market
signals.

Today, with tight supply and rising demand, producers are individuallyresponding by working to bring more natural gas to the market. One economic
indicator is the Rotary Rig Count. Natural gas drilling rigs have increased by143% since April 1999, when prices were at their lowest.

Equally important, almost 80% of the rigs being used today are looking fornatural gas, up from 75% in April 1999.

13
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We have recommended to the Administration that several steps be taken to
seek better coordination of energy permitting. Incuded among them are:

*a directive that all resource agency policy and implementation
decisions take energy implications into account; and,
*a quick benchmark survey of permitting by every state, area
and Forest group within the Bureau of Land Management and
the U.S. Forest Service to identity where things are being done
well - and efficiently - and where improvements need to be
made. (This would also help identify areas and offices in need
of more resources, and would be a valuable budget tool.)
Then a quick program should be started to bring all parts of
these agencies to the higher performance level.

Perhaps your Subcommittee and the Congress as a whole can help in these
areas through legislation or oversight.

14
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'n addition, we support the ongoing congressionally mandated inventory of
energy resources on federal government lands, but it should be expedited.

Even more important, Congress and the Administration should use the time
during which the inventory is being undertaken to consider whether there
should be a simplified process to allow states and their congressional
delegations to seek removal of access restrictions where there is little or no
benefit at the cost of energy supplies, and to improve permitting processes
and coordination where problems are identified.

We look forward to continuing to working with you especially on this crucial
element of a comprehensive and consistent national energy policy.

I appreciate the opportunity to be with you to discuss such important energy
issues, and I would be glad to answer any questions you may have.
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CONTRASTING FUNDAMENTALS

World Petroleum
(Excluding Eastern Europe)

1979- 1986 1986- 2000
Consumption Change

Million Bbls/Day -5 +19

Excess Capacity
Million Bbls/Day 13 3.5
Number of Countries 11 5

U.S. Natural Gas

Consumption Change
Billion Cu. Ft./Day -10 +18

Excess Deliverability
Billion Cu. Ft./Day U.S. 12 0

Canada 3 0
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WORLD CRUDE OIL PRODUCTION
(Excluding Eastern Europe)

Million Barrels
Per Day 1999 $/Barrel
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e^SgR WORLD PETROLEUM DELIVERIES
(Excluding Eastern Europe)

Million Barrels
Per Day

.4--- Actual Forecast -
70 67.6
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WORLD PETROLEUM PRODUCTION

Million Barrels (Excluding Eastern Europe)
Per Day
70 - Actual Forecast ->

Total 65L.1
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53.7 /
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Non-OPEC
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NON-OPEC CRUDE OIL PRODUCTION

Million Barrels
Per Day

10 =
10 4--- Actual Forecast --

9

8-

7

6

4 / ~\ x United States

.s/ , \Norway & UK
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ALASKA CRUDE OIL

Million Barrels
Per Day

3.0

2.5

2.0
2.0-

1.5

1.0

0.5

0.0

1945 1955 1965 1975 1985 1995

803

DOE002-0813



.m
-I-- UNITED KINGDOM CRUDE OIL

Million Barrels
Per Day
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4 ^--Actual Forecast -
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mSSSSI NORWAY CRUDE OIL

Million Barrels
Per Day
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EASTERN EUROPE PETROLEUM PRODUCTION,
CONSUMPTION & EXPORTS

Million Barrels
Per Day
14 4--- Actual Forecast --Production
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OPEC CRUDE OIL PRODUCTION

Million Barrels
Per Day

30 *---Actual Forecast-*

25

20

-- ~ ~~~~ Saudi Arabia

15

10

5

1985 1990 1995 2000 2005 2010
* Excludes Ecuador & Gabon who withdrew

from OPEC in 1993 & 1996 respectively
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UNITED STATES NATURAL GAS
Trillion Cubic Feet

-- Actual Forecast --
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U.S. NATURAL GAS CONSUMPTION,
PRODUCTION AND PRICE

Billion Cubic Feet
Per Day 1999 $/MMBTUu70 $10

Actual Forecast
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U.S. NATURAL GAS SUPPLY FROM MAJOR
SOURCES

Decline
Trillion Cubic Feet Peak Since10

Texas (Onshore) 1972 38%
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M-U
_fi~s ~ CANADIAN NATURAL GAS
*"2-113 ~ (Excluding Frontier Areas*)

Trillion Cubic Feet
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*Mackenzie Delta, Beaufort Sea, Artic Islands, and East Coast Offshore
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mH "FIRST YEAR NATURAL GAS PRODUCTION
DECLINE RATES
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GEOPOLITICS of ENERGY Page I of 2

PRESS RELEASE
January 29, 2001

CSIS... GEOPOLITICS of ENERGY
U.S. Lacks Strategic, International Policy; New Supply Threatswww.csis.orgge

About CSIS
Scholars Contact: Mark Schoeff Jr. 202-775-3242, Lisa Hyland 202-775-3115
Research

WASHINGTON, Feb. 14, 2001 - U.S. energy policy lacks globalNews & Events perspective and contains inherent contradictions, potentially making it
Periodicals difficult to meet emerging supply threats, according to a CSIS report.
Publications
Press Page 'The Geopolitics of Energy into the 21st Century,' a three-volume report of

Press Releases the CSIS Strategic Energy Initiative, assesses the international energy
supply-and-demand relationships and geopolitical developments likely toConference Advsories affect global energy markets between 2000 and 2020. The report isCSIS Web Flash available at www.csis.orQ/sei/aeopollticsexecsum.pdf

CSIS on the Hill
EmploymenV 'At some point during the next 20 years, the developing world will begin toInternships consume more energy than the developed world,' the report states.

'Energy supply will need to be expanded substantially to meet this demand
growth. Central to the geopolitics of energy during 2000-2020 is the factSearch CSIS that energy demand will be met in essentially the same ways as it was metIj ~~. ' .at the end of the twentieth century."

As this scenario unfolds, the U.S. must take a different policy approach.
"The United States deals with energy policy in domestic terms, not
international terms; U.S. energy policy is therefore at odds with

· i E' . -B ' '' -" globalization. Under globalization, we are vulnerable to any event
disrupting energy supply or demand anytime and anywhere.' said Robert
Ebel, director of the CSIS Energy Program. The SEI report provides
background and guidance for energy policy reform.' Among the
recommendations:

* Avoid indiscriminate use of sanctions. 'If global oil demand
- estimated for 2020 is reasonably correct and is to be satisfied, Iran,

Iraq, and Libya should by then be producing at their full potential if
other supplies have not been developed.'

* Do not obstruct Caspian, Central Asian development "Tying
exports primarily to one pipeline route-with the goal of avoiding Iran
and Russia as transit states-before the political and economic
viability of the route is known may undercut the pace of energy
development in the region.'

* Increase foreign investment in energy-producing countries.
· The United Stales must protect worldwide energy supply with

greater burden sharing by allies.
* Governments and the private sector must work together to protect

energy infrastructure against sabotage or terrorist attack, including
cyberterrorism.

* Economically and environmentally sound technologies,
including cost-competitive nuclear electric power, must be made

hrtp://aww.csis.org/press/prI 14.html 2/15/01813
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3 !fiBInn ffi C ~available to help developing countries meet increasing energy
demands.

The SEI consisted of a 65-member task force and 16-member advisory
board. The SEI cochairs were Sens. Frank Murkowskl and Joseph
Lieberman, Reps. Ellen Tauscher and Benjamin Gilman, former Sen.
Sam Nunn, chairman of the CSIS board, and former secretary of energy
James Schlesinger, a CSIS counselor.

CSIS is an irdependent, nnpisan puaic ipocy rneseari orannaton

CSIS
1800 K St., NW
Washington, DC
20006
ph: 202.887.0200
fax: 202.775.3199

Email the Webmasler

http'/-/w-w.csis.org/presS/prOl_14.html 2/15/01 814
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Executive Summary

The Center for Strategic and International Studies (CSIS) launched its Strategic
Energy Initiative (SEI) in mid-1998 on the premise that the benign global energy
situation that had prevailed since the late 1980s masked two dangers.

First, it obscured significant geopolitical shifts both ongoing and forthcoming
that could affect future global energy security, supply. and demand.

Second, it led to complacency among policymakers and the public about the
need to incorporate long-term global energy concerns into near-term foreign pol-
icy decisions.

By midyear 2000 the state of the world oil market had undergone considerable
turbulence, marked by rapidly rising oil prices as oil-exporting countries were ben-
efiting from staged reductions in production that had been initiated more than two
years earlier. The delicate balance between supply and demand was demonstrated
once again.

Instead of dwelling on the oil market turbulence in 2000, however, this report
assesses the international energy supply-and-demand relationships likely to prevail
in the first two decades of the twenty-first century, highlighting the different ways
that geopolitical developments could affect global energy markets between 2000
and 2020. In light of the world's future energy needs, this report series also points
out the contradictions inherent in certain of the energy objectives and foreign poli-
cies pursued by the United States and other Western governments. Finally. the
report offers policy considerations that, if implemented, could help ensure that
energy supplies are adequate to meet projected worldwide demand, are not exces-
sively vulnerable to major interruptions, and are produced in ways that minimize
damage to the environment.

It may appear that parts of this assessment are unduly pessimistic, that positive
factors have been overlooked. These SE] assessments do stress prospects for insta-
bility and for interference in energy supplies, but only to alert policymakers about
the fragility of reliable and timely supplies.

Energy Outlook to 2020

During the next 20 years, providing there is no extended global economic risloca-
tion, energy demand is projected to expand more than 50 percent. This growth will
'eunevenly distributed, with demand increasing in the industrialized world by
some 23 percent while more than doubling, from a much lower base, in the devel-
oping world, with Asia accounting for the bulk of this increase. At some point
during this period, the developing world will begin to consume more energy than
the developed world. Energy supply will need to be expanded substantially to meet

xv

815

DOE002-0825



xvi The Geopolitics of Energy into the 2tst Century

this demand growth. Although the Persian Gulf will remain the key marginal oil
supplier, all producing countries must contribute to supply to the extent they can.

Central to the geopolitics of energy during 2000-2020 is the fact that energy
demand will be met in essentially the arte ways as it was met at the end of the
twentieth century. Fossil fuels will provide te bulk of global energy consumption,
rising margvinally rixnan 86perreint thtrfj^ M' jo an 88 percent share in 2020.
~--/ uugh oil will dominate global enegyfdse and coal will retain its central role in

electricity eneration, natural gas use will increase noticeably. Indeed, the relative
contributions of diand coal to world energy consumption will actually decline
whereas onlyna R g l demonstrate a roh in both absolute and relative
terms. INoea wer willdecFne in both relativ and ah~nltI tprmi: rej*s,
including hydropower, and alternative energy sources, while growing in absolute
terms, will not capture a greater relative share of the market.

Development of oil and gas reserves is judged sufficient to meet projected Rlo-
ba "emancwe teyond tins nod. I he most notceable trend during 2000-2020
will be the growing mutu ependencies between energy suppliers and consumers.
Key aspects of this trend, which are set out below, may appear rather obvious-and
they are; how to respond In today's changing environment is much less so.

* The Persian Gulf will remain the key marginal supplier of oil to the world mar-
kewith Saudi Arabia in the unchallengedead Indeed if estimates of future
demand are reasonably correct, the Persian Gulf must expand oil production by
almost 80 percent durine 2000-202 achievable perhaps f foreign investment
is allowed to participate and if Iran and Iraq are free of sanctions.

* While the Persian Gulf's share of world oil production continues to expand, the
share of North America and Europe. the world's most stable regions, is pro-
jected tO rLeline.

* The share of world oil production from the former Soviet Union is projected to
increase from 9 percent to almost 12 percent. But, as had been the case in earlier
years, this oil will follow the market, not attempt to lead it.

* The Caspian icontrib'inn to world lyill be important at the margin
but notpivatal.

· Asian dependence on Persian Gulf oil will rise si tnfcantly. and the resulting
necessity for longer tanker journeys will put more oil at risk in the international
sea lanes.

· European dependence on Persian Gulf oil will remain significant.

· The European need for natural gas will be covered by a handfi'l f '"ppliers,
Russia being the mnt iEfirant, which underscores a worrisorme ependency. /

-- U.S. net oil imports will continue their steady growth. -^/

* Antidpated growth in the use of natural gas-in considerable part engendered
as a fuel for electric power stations-raises a new series of geopolitical issues,
leading to new political alignments.
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Executive Summary xvii

* Electricity will continue to be the most rapidly growing sector of energy
demand developing economies in Asia and in Central and South America will
show the greatest increase in consumption. The choice of primary fuel used to
supply power plants will have important effects on the environment

* Technological change and improvements in energy efficiency have made their
mark on recent energy supply-and-demand balances. Future energy supply and
demand must reflect not only a continuation of these successes but an accelera-
tion wherever possible.

Geopolitics and Energy: A Symbiotic Relationship

How Might Geopolitics Affect Energy?
Four main geopolitical trends are likely to influence energy supply and demand
during the years ahead.

The continuing domestic fragility of key energy-producing
states. The world drew some portion of its energy supplies from unstable coun-
tries and regions throughout much of the twentieth century. By 2020. fully 50
percent of estimated total global oil demand will be met from countries that pose a
high risk of internal instability. A crisis in one or more of the world's key energy-
producing countries is highly likely at some point during 2000-2020.

Globalization. Economic globalization will impose new competitive and
political pressures on many of the world's leading energy producers and consumers.
It wil serve as a spur for growth in global energy supply and demand. It could also
lead to serious swings in energy prices and demand because country-specific or
regional recessions or other influencing events can now be transmitted quickly
around the world. In such a globalized world, energy producers and consumers will
become ever more sensitive to their mutual interdependence.

The growing impact of nonstate actors. This impact will be evident in
three distinct areas. First. adroitly employing new information technologies, non-
governmental organizations (NGOs) will play a growing role in defining the ways
that energy is produced and consumed. Second, terrorist groups, with access to the
same technologies, will be in a position to inflict great operational damage on
increasingly complex energy infrastructures. Third, radical activists will be in a
position to disrupt operational infrastructure through cybenerrorism.

Conflict and power politics. The potential for armed conflict in energy-
producing regions will remain high. Early in the twenty-first century, as a result, a
weakening of U.S. alliance relationships in Europe, the Persian Gulf, or Asia could
have major impacts on global energy security. U.S. concerns over the proliferation
of weapons of mass destruction (WMD) and the desire to promote democratiza-
tion and market liberalization around the world will also have a significant effect on
key energy exporters. The future viability of the energy-producing states in the Cas-
pian and Central Asia will be shaped by the competing objectives or interests of
Russia, the United States, and adjacent regional powers.

817

DOE002-0827



xviii The Geopolitics of Energy into the 21st Century

How Might Energy Affect Geopolitics?
There are five main ways in which energy may affect geopolitical outcomes:

Swings in energy demand. A dramatic decline in global energy consump-
tion, brought on by economic recession, could trigger instability in many of the
world's major energy-exporting countries. Conversely, continued economic
growth, accompanied by rising energy demand, would place more power in the
hands of the exporters.

Swings in energy supply. Just as demand is vulnerable to sharp shifts up or
down, so is supply. If discovery and development of new reserves and the addition
of producing capacities match demand growth, an acceptable balance between sup-
ply and demand can be maintained. But a number of factors must be satisfied if
supply growth is to be encouraged, including an attractive host-country investment
climate and the opportunity for acceptable investment returns. At the same time,
political events andlogistical interruptions can interfere with supply.

Competition for energy in Asia. As countries in Asia seek to secure
growing levels of energy imports, two geopolitical risks emerge. First, historical
enmities might boll over into armed conflict for control of specific energy reserves
in the region. Second, the rising dependence of China on Persian Gulf oil could well
alter political relationships within and outside the region. For example, China
might seek to build military ties with energy exporters in the Persian Gulf in ways
that would be of concern to the United States and its allies.

Energy and regional integration. Energy infrastructure projects may
serve to strengthen bilateral economic and political ties in certain instances. In Asia,
for example, energy networks, along with trade liberalization, could serve to reduce
historical tensions and place Asian economic growth on a firmer footing. Similar
forces might come into play in Europe, linking Russia to the European Union (EU);
in South Asia, drawing Bangladesh and India closer together; and in the Far East.
linking Russia and China.

Energy and the environment Environmental concerns will have an
increasingly important geopolitical bearing on energy decisionmaking by govern-
ments, by producers, and by consumers in the next decades. Should governments
pursue aggressive strategies for reducing carbon emissions, a new political fault line
could emerge between developed and developing countries.

Policy Contradictions and Considerations

The interplay of geopolitics and energy early in the twenty-first century is at the
root of an array of complex policy challenges that governments around the world
must now confront. The three interlocking policy challenges are to ensure that (1)
in the long term, supplies will be adequate to meet the world's energy needs; (2) in
the short term, those supplies are reliable and not subject to serious interruptions;
and (3) at all times, energy is produced and consumed in environmentally accept-
able ways.
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Executive Summary xix

Energy Availability
U.S. policy today contains a fundamental contradiction. Oil and gas exports fromIran. Iraq, and Libya-three nations that have h ti ose by heStates or international organizatin are ed to pay an incr gr-t hant roe meeting rowin global de l.ially to avoid increasingcompetition for energy with and within Asia. Where the United States imposes uni-lateral sanctions (Iran and Libya), investments will take place without U.S.participation. Iraq, subjected to multilateral sanctions, may be constrained frombuilding in a timely way the infrastructure necessary to meet the upward curve inenergy demand. If global oil demand estimated for 2020 is reasonably correct and isto be satisfied, these three exporters should by then be producing at their full poten-tial if other supplies have not been developed.

History has demonstrated that unilateral sanctions seldom are successful inpersuading nations to alter their behavior. Multilateral sanctions provide a broaderfront and a greater guarantee of success. Multilateral sanctions test the ability andwillingness of enforcing nations to hold together for the duration, however, whileboth multilateral and unilateral sanctions are viewed as targets of opportunity forthe entrepreneurial trader.
Westem governments should avoid the indiscriminate use of sanctions. Thevalue of multilateral sanctions should be weighed against the value of engagementand dialogue. When the use of sanctions is deemed admissible in the support ofinternational interests, governments should adopt a graduated approach and makeevery effort to ensure that the coverage of the sanctions is as targeted as possible.This should include a cost-benefit analysis of whether curtailing investment in, orrevenue from, energy production will genuinely dissuade the target governmentfrom the specific behavior that provoked the imposition of sanctions.Despite a limited success record, sanctions will continue to be used as a tool offoreign policy-as a means of rejecting the conduct of a particular nation-simplybecause there are no acceptable alternative courses of action. The world will have tolive with the inherent limitations of the sanctions.

Policy consideration: Avoid the indiscriminate use of sanctions. The value ofmultilateral sanctions should be weighed against the value of engagement anddialogue. When the use of sanctions is deemed admissible in the support ofinternational interests, ensure that the coverage of sanctions is as targeted aspossible. Unilateral sanctions are not an effective policy 1ool.
A similar contradiction exists in U.S. policy toward the Caspian region andCentral Asia. where the United States is committed to reinforcing the newly inde-pendent states but where contrasting U.S. policies toward Iran. Turkey. and Russiaare likely to influence. nghtly or wrongly, the construction of commercially viablepipelines for the export of Caspian oil and gas. A policy approach that ties exportsprimarily to one pipeline route-with the goal of avoiding Iran and Russia as tran-sit states-before the political and economic viability of that route is known mayundercut the pace of energy development in the region, to the dismay of both pro-ducing states and potential transit states.
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Oil and gas exports from the Caspian region and Central Asia hold the prospectof becoming a valuable additional source of energy supply. Even as the U.S. govern-ment works to make feasible an East-West transportation corridor that bypasses
Russia and Iran, the United States should not obstruct the development of alterna-tive routes that would ultimately offer exporters a diverse and economicallyattractive set of options for transporting oil and gas to foreign markets, especiallythose markets in Asia and the Far East.

Policy consideration: Do not obstruct the development of economic routesthat would ultimately offer Caspian and Central Asian exporters a diverse set ofoptions for transporting oil and gas to foreign markets.
Beyond these contradictions, if Western governments are to ensure adequacy ofsupply early in the twenty-first century, policies must be framed toward encourag-ing energy-producing countries to open their energy sectors to greater foreigninvestment This would include provisions for the enforcement of contracts, guar-antees for private property, anticorruption measures, and stable fiscal regimes.Increased private investment must occur as early as possible in exploration andproduction facilities and in transportation infrastructure, especially in Asia, if theworld's energy supplies are to reach markets in sufficient quantities during the2010-2020 period.

Policy consideration: Encourage energy-producing countries to ensure thattheir energy sectors attract and support greater foreign investment.
Given the continuing importance of a small group of energy-producing and-exporting countries to the future health of the global economy, it Is vital that theUnited States and other Western governments place diplomatic relations, trade pol-icies, and foreign assistance programs with each of these countries at or near the topof policy priorities.
it is in the self-interest of the United States and other Western governments tosupport China-rapidly emerging as a major oil importer-as it diversifies itssources of and forms of Imported energy and encourage China to not rely exces-sively on the Persian Gulf. China is considering development of an infrastructure tosupport oil and gas imports from Russia and Central Asia and also for transitonward to other countries in the Far East. Collaborative cross-national energyinfrastructure projects can play an important role in lessening the risks of futureconflict over energy resources. However, such energy linkages may not always be inthe best political interests of the United Stales.

Energy Reliability
In the early decades of the twenty-first century. because burgeoning energy demandmust be met largely by a small number of oil and gas suppliers and because supplyroutes are lengthening, the risk posed by supply interruptions will be greater than itwas at the end of the twentieth century.

Military conflict will remain a threat to most energy-producing regions, partic-ularly In the Middle East where almost two-thirds ofthe world's oil resources arelocated. In addition, domestic turmoil within the key energy-producing countries
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constitutes another threat to reliability of energy supplies. At least 10 of the 14 topoil-exporting countries run the risk of domestic instability in the near to middleterm.
The United States should retain as far as possible its ability to defend openaccess to energy supplies and international sea lanes. At a time when the adminis-tration faces myriad competing demands for military and peacekeepinginterventions, this mission should be considered a strategic priority and may callfor greater emphasis on, and increased investment in, appropriate militarycapabilities.

Policy consideration: The United States should retain as far as possible its abil-ity to defend open access to energy supplies and international sea lanes.
Some observers are concerned that the United States may seek relief from itsself-imposed responsibility as the protector of the world's sea lanes, which are usedfor the transport of fuels and are becoming more crowded. U.S. allies in Europe andAsia should be prepared to shoulder a greater share of the financial cost of protect-ing energy supply, including sea-lane protection.

Policy consideration: U.S. allies in Europe and Asia should be prepared toshoulder a greater share of the financial cost of protecting energy supply,including sea-lane protection.

No protector comparable with the U.S. role on the high seas exists for theincreasingly important long-distance pipeline infrastructure. At a government-to-government level, international agreements to protect pipeline systems might havea deterrent effect. Governments must also find ways to work with the private sectorto minimize the vulnerability of all energy infrastructures to sabotage or terroristatack. Cyberterrorism may well pose the greatest threat during the time periodunder review.

Policy consideration: Governments must find ways to work with the privatesector to minimize the vulnerability of energy infrastructure to sabotage or ter-rorist attack, including cyberterrorism.

The more feasible approach in the near to medium term to mitigate the risks ofgas-supply interruptions is to encourage importing countries to promote diversityamong suppliers and delivery routes. European governments, particularly in viewof their high dependence on Russian gas, should look closely at how security of gassupply might be enhanced.
To meet these challenges to reliable supply. importing nations must engage incontingency planning. The practice of holding government-financed strategicpetroleum reserves is one essential method of limiting the impact of supply inter-ruptions, provided that the stocks held are truly reserved for the intended purposeand not for manipulating domestic prices. Governments should maintain and.where appropriate, expand government-financed and -controlled strategic petro-leum reserves. This could include extending the International Energy Agency OEA)emergency preparedness program to nonmember countries that will become majoroil importers and supporting the concept of regional stabilizing initiatives. For the
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foreseeable future, however, it would appear to be impractical and prohibitively
expensive to hold strategic natural gas reserves.

Policy consideration: Governments should maintain and, where appropriate,expand government-financed and -controlled strategic petroleum reserves,reserving their use for supply interruptions.

Energy and the Environment
Energy production and use have become linked to environmental concerns. Airpollution, oil spills, and their impact on habitats are among the many challengesconfronting government and the energy industry.

However, the energy industry's primary source of international friction mayrevolve around the issue of global climate change, as amply demonstrated by thecontentious debate over the cost and benefits of the Kyoto Protocol.The United States is unlikely to ratify the Kyoto Protocol in its present form.Clearly, global climate change can potentially have major Implications for the econ-omies of the world. Continued research and understanding of the facts areimperative for progress on this issue.
By 2020. energy consumption by the developing countries of the world isexpected to exceed energy consumption by the developed countries. This may holdparticular implications for the environment. Technologies must be made availableto help ensure that, for developing countries, the burning of fossil fuels releasesminimal pollutants. Moreover, fuel choices must be broadened to include cost-competitivenuclear electric power.
There will be no easy solutions. Clean-coal technology stands beyond the eco-nomic reach of most developing countries. Switching from coal to natural gas willtake time inasmuch as deliveries will be dependent on the availability of costly long-distance natural gas pipelines and liquefaction and regasification facilities for theexport and import of liquefied natural gas.
Policy consideration: Economically and environmentally sound technologiesmust be made available to help developing countries meet increasing energydemands.

Nuclear power is emissions free but poses its own set of competing policy con-cerns. ranging from reactor safety to waste disposal and nuclear weaponsproliferation. Western governments should assess the conditions under whichnuclear power could make a significant contribution to electricity supply in thedeveloping world by first assessing those conditions under which nuclear powercould make a continuing contribution to their own supply.
Developing country decisionmakers would have to ask themselves, 's this themost sensible answer to our power problems, and is this option reasonably afford-able? Three essential criteria for a fourth-generation nuclear power reactor.suitable above all for use in developing countries, would have to be met.

Modular construction with a generating capacity of approximately1 00 MW;
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* Cost competitive compared with fossil-fuel generating plants; and
* Proliferation resistant.

Policy consideration: Western nations should assess the conditions underwhich nuclear power could make a significant contribution to electricity gener-ation in the developing world.

A major challenge for the future is quite evident: how to produce, transport.and burn fossil fuels in massive amounts but in an environmentally friendly man-ner. Is that possible only through technological breakthrough? Because indemocratic countries the regulation and deregulation process can involve lengthylegislative and executive interaction and a complex public vetting process, simplyrecommending that policymakers eliminate those regulations that inhibit bringingtechnological Innovation to market is meaningless. Instead, Organization for Eco-nomic Cooperation and Development (OECD) governments should expand basicresearch leading to more efficient fuel use and to viable alternative fuels. At thesame time, governments should fashion regulatory processes and standards thatfavor the market success of environmentally friendly innovative energy technology.Countries should review the extent to which subsidies for domestic energy sec-tors are inconsistent with their global energy policies.

Policy consideration: OECD governments should expand basic research onenergy technologies: concurrently. policymakers should eliminate those envi-ronmental regulations that inhibit bringing technological innovation tomarket All governments should review the extent to which domestic energysubsidies are Inconsistent with global energy policies.

Three Broad Conclusions

Three broad conclusions can be drawn from this analysis of geopolitics of energyinto the twenty-first century.

• The United States, as the world's only superpower, must accept its specialresponsibilities for preserving worldwide energy supply.
" Developing an adequate and reliable energy supply to realize the promise of aglobalized twenty-first century will require significant investments, and theymust be made immediately.

* Decisionmakers face the special challenge of balancing the objectives of eco-nomic growth with concerns about the environment This challenge hasmultiple parts: finding ways to increase security and reliability of supply: ensur-ing greater transparency in energy commerce: and strengthening the role ofinternational institutions in matters of energy and the environment.
One of the ironies at the turn of the century is that, in an age when the pace oftechnological change is almost overwhelming. the world will remain dependent,during 2000-2020 at least, essentially on the same sources of energy-fossil fuels-

823

DOE002-0833



xiiv The Geopolitics of Energy into the 21st Century

that prevailed in the twentieth century. Political risks attendant to energy availabil-
ity are not expected to abate, and the challenge for policymakers is how to manage
these risks.

What's New?

The influence of nongovernmental organizations (NGOs) on public
and private energy-related policy decisions is perceived to be
expanding.

Projected energy consumption in developing countries will begin to
exceed that of developed countries, a change that will carry
political, economic, and environmental considerations.

The spread of information technology and use of the Internet
dramatically change the way business is conducted. and this
change canies with it a new set of vulnerabilities.

Tht prospects of cybenerrorist attacks on energy infrastructure are
very real; such attacks may be the greatest threat to supply
during the years under review.

Global warming is attracting growing attention, and that attention
will likely shape debate on future energy policies; it is hoped that
debate will reflect sound science and factual analysis.

Security of Supply
If U.S. military power is committed to a limited but extended

protection effort in Northeast Asia, the capacity to respond to a
crisis like that of 1990 in the Persian Gulf will be severely limited.
The United States will need to rebalance its security relations.

Policy Contradictions
The greater need for oil in the future is at odds with current sanctions

on oil exporters Libya, Iraq, and Iran.

The United States deals with energy policy in domestic terms, not
international terms; U.S. energy policy is therefore at odds with
globalization.
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1. Overview and Summary

This report examines operating and market conditions in Northwest power
markets during November and December 2000. It is an extension of an earlier report on
bulk power markets in the West during summer 2000 and covers many of the same issues
regarding high prices and their underlying causes. ' The focus of this report is on rapidly
increasing power prices during November and December, including a dramatic price
spike in the second week of December. It provides further background on the Northwest
in the context of the overall western power market described in the Western bulk power
report, and examines the specific events and factors leading to increased prices during
November and December.

The main observations from the study are summarized below:

November 2000 was the coldest November nationwide since 1911, with the
coldest temperatures in the West and Northwest. In early December, a massive
arctic air mass descended on the Northwest region.

California was underfrequent emergency conditions of varying severity during
November and December, and was often unable to supply normal winter exports
to the Northwest region. The California emergency events are correlated with the
high prices in the Northwest.

Low water levels, precipitation and stream flows limited the energy available
from hydropower generation. Especially low reservoir levels placed stringent
limits on available water for power generation, in order to ensure supplies would
be available later in the season during expected winter conditions. Low
precipitation levels and diminishing stream flows in November and December led
to lower forecasts of available water, and increased the impact on available water
for power generation in December. As a result, the normal process of seasonal
power exchange - sales from the Northwest to California in the summer in
exchange for sales from the California to the Northwest in the winter - failed to
materialize this year.

'StaffReport to the Federal Energy Regulatory Commission on Western Markets
and the Causes of the Summer 2000 Price Abnormalities , November 1, 2000.
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Very little generation capacity was added in the Pacific Northwest (Washington
and Oregon) or Caifornia during the 1990s . This limiled capacity, coupled with
high demand and low energy supplies from hydropower, left the Northwest
exposed to a power shortage when Califomia experienced severe power
emergencies. Additional generation is planned for the Northwest and California,
but it is not projected to come on line until 2002 or 2003.

Environmental conditions limited thefull use ofpower resources in the region

Air quality limits (on NOx) reached annual limits at a number of facilities
in California and generation plants shut down, although some were later
brought back on line after receiving waivers.

Minimum flow requirements at hydropower facilities needed to protect fish
populations limited the ability to use water for power generation. Much of
this water is "spilled" and not used for power generation These limitations
have a particularly large impact when reservoir levels and stream flows are
low, by further reducing the water available for later generation needs.

Outages appear to have played a significant role in limiting availability of
thermal capacity in the West Scheduled outages were delayed this fall, in pai out
of concerns that high temperatures would continue through October. As a result,
more plants were out on scheduled maintenance when the cold temperatures hit.
Forced outages at thermal plants, including older gas plants running at higher
levels from May through September and plants shut down because of NOx
limitations, contributed to the overall level of outages as well. Outages in
California were high during the critical period of price spikes in early December
and certainly put pressure on other resources to meet demand. However, our data
on outages are very limited outside California and firm conclusions are difficult to
draw.

Natural gas price increases, limits on pipeline capacity and storage levels
contributed to the pressure on powerprices. Natural gas price and availability
were affected by similar demand conditions, including requirements for heating
and for electricity generation. Contributing factors included pipelines to
California running full at capacity or limits on the capacity to take gas from the
pipeline into the distribution systems, flow orders on some pipelines resulting
from the flow levels, and low levels in California combined with high storage
withdrawal rates.

2
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Statistical analysis of available data confirms that much of the variation in power
prices can be explained by operating conditions. For example, a regression
analysis indicates that around 94 percent of the power price variation can be
explained by temperature, precipitation or stream flow levels, and tight supply and
demand measured by the prevalence of emergency conditions in California.

In summary, the northwest power markets saw increased demand through the
1990s, without increased generation capacity in either the Pacific Northwest or in
California. In November and December of 2000, the market was driven by extreme cold,
high natural gas prices and low storage levels, and by low water, precipitation and stream
flow levels. These conditions were made worse by an operating environment with a
large number of outages and environmental constraints, and the general atmosphere of
market uncertainty surrounding the extreme nature of these fundamental factors. In this
environment, power prices rose to extremely high levels for much of the period, levels
above short-term power production costs, and, if sustained, above long-term costs as
wcll.

Northwest customers are not as exposed to these high prices as those in California.
In California, some customers were directly exposed to the high spot market prices (San
Diego) while others found their utilities at risk because of high power purchase costs. In
the Northwest, customers are at much lower risk from the high prices, because a much
greater proportion of the northwest load is protected through utility-owned generation or
lcng-tenn contract, but some impact on customer rates is to be expected.

Section 2 provides a background showing how the Northwest fits into the context
of the general western power markets and differentiates the northwest conditions from
the remainder of the West. Section 3 summarizes the conditions leading up to November
and December, and Section 4 analyzes the events of November and December.

3
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2. Background

For purposes of this report, the Northwest power market will be viewed as the

Northwest power area (NWPA) a subregion of the Western Systems Coordinating
Council. 2 This area is shown in Figure 1. The Northwest power market is distinguished

from other regional markets by the dominant role of hydropower resources and by

substantial presence of federal and other public power entities, as depicted in Figure 2.

From a planning and operational perspective, the major role of hydropower means that

energy availability plays a central role, with generation capacity requirements highly
dependent on water resource conditions and water use requirements outside the energy

sector. In all regions, electricity demand is sensitive to long and short-term weather
conditions. In the Northwest, both demand and supply conditions are highly dependent
on weather.

This section surveys the patterns of generation resource use, loads and ownership

in the Northwest and west since 1990. During this period, very little capacity was added

in the Northwest, while loads were growing and generation from the aging resource base
vas utilized at an increasing rate. Areas outside the Pacific region (Washington, Oregon

and California) supplied an increasing proportion of the generation needs in the West.
A: the same time, non-utility generation assumed a larger role, as overall utility purchases

more than doubled and purchases from non-utility sources increased substantially. The
remainder of this section provides background material on the evolution of these factors
in the 1990s, setting the stage for the developments of summer and fall 2000.

Generation Capacity and Ownership

The Northwest currently has approximately 55,000 MW of winter generating
capacity, about 65 percent hydropower. Very little capacity has been added since 1990:
additions of 3,300 MW of capacity have been reduced by 2,530 MW of retirements.
Additions to capacity have been primarily natural gas, but these have been offset by the

retirement of nuclear capacity (see Table I). Overall, operating capacity has increased by
only 2 percent over a 10-year period.

'Unless otherwise noted, only the U.S. portion of the area will be included. This
area includes Washington, Oregon, Idaho and Utah, and portions of Montana, Wyoming,
Nevada and California as shown in Figure 1.

4
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Figure 1. Northwest Subregion of the WSCC
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Table 1. Northwest Capacity Changes by Plant Type, 1991 to Present

Capacity in Megawatts
Current

Plant Type 1996-2000 1991-1995 Total 1991-2000 Capacity
Additions to Operating Capacity
Combine Cycle 1.091 962 2.053 2.587
Gas Turbine 69 447 516 1.155
Hydro 48 352 400 35.575
Nuclear 0 1.107
Steam 34 339 372 14.668
Total 1.241 2.100 3,341 55.091

Capacity Retirements
Combine Cyde 0 2.587
Gas Turbine 240 59 299 1.155
Hydro 1 26 28 35.575
Nuclear 1,944 1,944 1,107
Steam 99 160 260 14,668
Total 340 2.190 2.530 55.091

Net Capacity Additions
Combine Cycle 1.091 962 2.053 2.587
Gas Turbine -171 388 217 1,155
Hydro 47 326 372 35,575
Nuclear 0 -1,944 -1,944 1.107
Steam -66 178 113 14.668
Total 901 -90 811 55,091

Nole Internal combuslion plants included in gas turbine category. Olhef plant categoies not lsled conlributed
150 Megawatts o net capacity addlions Irom 1991 lo 2000.
Source: Resource Dala Inlernatioal. PowerDat Database, Januay 2001.

The low rate of additions to capacity in the Northwest has corresponded to an
equally low rate in California, changing the pattern of generation needed to meet demand
in the Pacific Northwest (Washington and Oregon) region and California. ' Resources in
the Pacific region have been run more frequently and other areas of the West have
increased their share of total western generation. Table 2 shows the growth of generation
in the Pacific region and the overall west. As the table shows, generation in the Pacific
region increased by 37 billion kilowatthours (BkWh) from 1995 to 1999, an 11%
increase from a virtually unchanged resource base over the period.

3California, Oregon and Washington make up the Pacific census region, and will
be referred to as the "Pacific region."
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Table 2 shows a shift in generation away from resources in the Pacific to other
areas of the west. From 1995 to 1999, generation in the West outside the Pacific region
grew by 58 BkWh, or 22 percent This rate of generation increase was twice the rate in
the Pacific region. Although increases in demand outside the Pacific account for some of
this increase, the increased generation also substituted for the lack of additional capacity
in the Pacific region.

Table 2. Total Generation in the Pacific Region and the West, 1995 to 1999
(Million Kilowatlhours)

1995 1996 1997 1998 1999
Utility Generation

Washington .95.671 112.606 117.453 97.128 112.072
Oregon 44.031 47.884 49.068 46.351 51.698
California 121.881 114,706 112.183 114.928 87.875

Pacific Region Total 261.583 275,196 278,704 258,407 251,645
Rest of the US West 258,329 266,925 281,928 307.433 296,479
Pacific as % Total West 50.3 50.8 49.7 45.7 45.9

Non-Utility Generation
Washington 6.703 6,216 4,859 5,203 5.181
Oregon 1,321 3.239 3.446 4,921 5,126
California 63.935 63,484 62.422 76.021 108.228

Pacific Coast Total 71.959 72,939 70.727 86.145 118.535
Rest of the US West 12.263 13.480 13.744 13,689 32,475
Pacific as % of Total West 85.4 84.4 83.7 86.3 78.5

Total Generation
Washington 102,374 118,822 122,312 102,331 117,253
Oregon 45,352 51.123 52,514 51.272 56,824
California 185.816 178.190 174.605 190,949 196.103

Pacific Coast Total 333,542 348.135 349.431 344,552 370.180
Rest of the US West 270.592 280.405 295,672 321.122 328.954
Pacific as % of Total West 55.2 55.4 54.2 51.8 52.9

Sowmr. RrsourT Dia Intartionil, PowDl DItabau. nJulry. 2001.

Table 2 also shows the shift in ownership of generation from utilities to non-
utilities. Most of the increased non-utility share in the Pacific has been in California.
California has historically taken a large share of its power from non-utility sources, but
the proportion increases dramatically in 1998 and 1999 from around 63 BkWh (] 995 to
1997) to 108 BkWh in 1999, in large part a result of selling off utility generation
capacity. States in the Northwest have not undertaken a program of retail access or
divestiture of utility assets comparable to California. The Northwest has seen much more
modest shifts toward non-utility sources: Washington decreased over the 5-year period,

7
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with only around 5 percent of generation from non-utility sources, while Oregon
increased significantly from a small base in 1995 to around 9 percent in 1999.

Northwest Energy Balance

The Northwest is a winter-peaking region. Typically, it provides power to
California and other southern areas of the west in the summer and receives power from
these areas during the winter. Thus, the Northwest has surplus power needs that it
markets to the south in the summer, but runs a deficit in the winter during its peak winter
period. Although the Northwest has a power deficit during the winter, the Northwest is
generally less dependent on outside resources to meet load than California, in part
because of the historically abundant sources of hydropower. However, water for
generation may also be needed to preserve water or maintain stream flows for other water
uses or for environmental mitigation. During a low water year, the Northwest will have
less surplus power for other regions during the summer and greater needs for power from
those regions during the winter.

Since 1990, the Northwest's dependence on resources outside the region has
increased, as the summer surplus of capacity over peak load has diminished and the
winter capacity deficit has widened. This trend is shown annually in Figure 3. This
figure shows the winter and summer peak loads in the Northwest and the corresponding

Figure 3. Northwest Capacity Surpluses and Deficits 1990 to 1999

I

2:

Soarce: Rseourc Data bnlearu.ti Pcweir l Database. Januay. 2001.
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generation capability. Although some year-to-year variation is to be expected, due to
variation both in energy demand and in energy supply limitations on hydro resources, the
trend is clearly downward, reflecting the increasing need to rely on power generated
outside the area.

Historical Purchase and Trade Patterns

Western utilities actively traded wholesale electric power before the advent of
restructuring. Although transmission constraints can limit trade at times, these
constraints are not generally binding and power can be freely traded at most times. The
average rates for wholesale purchases by utilities are shown in Table 3. Over the 1 0-year
period of the 1990s, rates are seen to increase and to come closer together. When
wholesale trading was smaller in scope than today, and cost based, low prices frequently
reflected surplus conditions and prices in one area could be low while they were high in
another. As trade has moved to market-based pricing in recent years, the spread of prices
has narrowed. In 1999, for example, the spread in the average purchase cost per MWh
across the Arizona, Northwest and Rockies regions was only $4/MWh; in 1990 it was
$18 and in 1995 it was $10.

The convergence of prices outside California has been accompanied by dramatic
increases in volumcs purchased. These volumes reflect both increased reliance on trade
for supplying loads, but also increased wholesale activity on the part of the utilities
themselves. Both the level of trade and proportion of purchases from marketers and non-
utilities have increased dramatically, as shown for the Northwest in Figure 4.

Table 3. Average Cost of Power Purchases by Utilities 1990 - 1999
($SMWh)

WSCC Subregion
Year Arizona California Northwest Rockies Tolal
1990 $38 $53 $20 $28 $38
1991 $36 $52 $20 $30 $37
1992 $38 $57 $22 $32 $40
1993 $36 $58 $25 $31 $41
1994 $37 $61 $27 $36 $42
1995 $35 $57 $25 $35 $40
1996 $32 $54 $29 $34 $36
1997 $31 $50 $24 $35 $33
1998 $30 $55 $29 $36 $36
1999 $27 $45 $31 $30 $35

SorCT Rsovrct D tt baIDttionl. PorDai DrbIs. Iary. 2001.

9

836

DOE002-0846



Figure 4. Utility Wholesale Power Purchases in the Northwest 1990 to 1999
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3. Northwest Markets During the Summer 2000

The high prices and the power crisis in California were the main focus of attention
in the summer of 2000, but the underlying problems were wider regional ones, and the
Northwest felt the impact as well. Residential and small commercial customers were not
directly exposed to short-term market prices, as they were in San Diego. As Table 2
above shows, most of the generation in the Northwest is utility-owned, and the impact of
the high prices in the spot market is lessened by the relatively small proportion of the
overall market exposed to those prices. Nevertheless, the recent increases in price have
been large and sustained, and the degree of dependence on external supplies or the spot
market varies by individual utility. This section provides a general description of how
the western market over the summer affected conditions in the Northwest, and provides
some limited information on the likely, eventual impact of those prices on customers.

Prices and Sales

Spot MIarket Price Patterns

Although power market prices spiked at certain points over the summer, the
recurrence of high prices over the longer term may have a greater impact on customer
bills. Prices spiked less frequently as the summer progressed and California imposed
price caps at lower levels, but average prices continued to climb. This climb in prices
can be observed in the spot prices at the California-Oregon Border (COB) and at receipt
points along the Columbia river (Mid-C) by averaging the daily prices over the previous
30-day period and plotting the trend as shown in Figure 5. A large, but short-lived spike
in prices will appear as a jump in the 30-day average, followed by a gradual reduction in
the average price. Figure 5 shows a very different pattern: average prices jump up, but
they stay at the higher level until the middle of September.

Natural Gas Spot Prices

The cost of natural gas as an input to power generation is one factor in the rising
power price. For much of this period, natural gas was the marginal fuel for power
generation, at least in California. So it is reasonable to assume that the rising trend in
power prices was driven in part by a corresponding rise in gas prices at western delivery
points. Figure 6 show the gas prices corresponding to the power prices in Figure 5. The
pnce pattern seems to have four distinct stages:
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(1) A moderate rise from around $2.50 per MMBtu from the beginning of the
year to about $3.00 per MMBtu in late May;

(2) A more rapid rise to the $4.00 level at the end of June, corresponding to the
initial stages of the problem in California;

(3) A leveling off at $4.00 in July and early August, corresponding to
moderating weather and load conditions in July; and

(4) A return to the rapidly rising trend in late August and September, to a level
over $5.00 by the end of September.

Unlike power prices, spot natural gas prices gave no indication of a falling trend
at the end of September. While there seems to be a relationship between gas and power
prices in spot markets, it is clearly not simple and direct. Prices for both increase over
the period, but at very different rates: gas moves from around S2.50 in May to over $5.00
in September, approximately doubling. Over the same period, power prices moved from
around $25 in May to $150 to $200 in September, a six- to eight-fold increase.

Figure 5. Mid Columbia and COB Prices, February to September 2000
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$ZVO -COB OFF PEAK

$250 - OC PEAK

SIC.

12

839

DOE002-0849



Figure 6. Spot Market Natural Gas Prices
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Preliminary sales and revenue data for the summer do not yet show an indication

of rising prices to consumer in residential and commercial sectors. As shown in Table 4,

residential sales in the period of May through August have grown from 1995 to 2000,

increasing 20 percent over the period; prices grew 6 percent from 1999 to 2000, but this

growth does not appear to be significantly higher than in previous years. Industrial sales,

on :be other hand, have been flat over the period, with year 2000 sales increasng less

than I percent over 1995.

Residential and commercial power revenues per MWh increased only 1 percent in

2000 over 1999. However, there have been several reports of requests for rate increases

by utilities, so there will be some longer term rate impact. '

Some indication of potential rate increases may be reflected in increases in

industrial prices, which are more likely to quickly reflect pass-through of changes in

4The Eugene Water and Electric Board received an increase of 15 percent. Seattle

City Light has had two 6-percent rate increases and a I -percent surcharge.
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Table 4. Northwest Sales and Revenue, Totals for May through August, 1995 to 2000

1995 1996 1997 1998 1999 2000
Residential and Commercial Sectors
Sales 25.6 27.4 25.8 28.0 29.1 30.9
Average Revenue/Mwh $56 $58 $58 $58 $57 $58

Industrial Sector
Sales 22.7 20.5 21.4 23.7 23.1 22.8
Average Revenue/Mwh $32 $32 $29 $28 $29 $34

costs to the utility than are rates for residential and commercial customers. Industrial
average revenues for May through August of 2000 show increases of 20 percent over
May through August of 1999 for the Northwest as a whole. Increases varied
considerably by state and utility over the summer. In the month of August, for example,
the increases in 2000 over August 1999 were largest in Washington (34%) and Oregon
(24%), while the remainder of the West had increases of only 4 percent One utility,
Puget Sound, had an increase of 158 percent, from $33/MWh to $84/MWh, and others
had increases in the 30% to 50% range.

Generation and Input Costs

Northwest Generation by Resource

The summer period, May through September, shows two main changes from the
pattern of generation in prior years: lower hydropower generation and higher natural gas
generation. Hydro generation fell 13.3 million MWh, a decrease of 20 percent from the
average of the previous 5 years (see Figure 7.) The loss of hydropower generation was
made up by a three-fold increase in natural gas generation (from 3.3 to 10.2 million
MWh) and increases in other steam generation from coal and nuclear power plants.

The increase in gas use is a significant increase over prior years, but the trend has
been consistently upward, as shown in Figure 8. Some of the increase reflects the
addition of new combined cycle capacity, but it also may reflect increased use of older
gas steam facilities. Coupled with the increases in gas use elsewhere in the west over the
summer, it reflects a new level of gas use in electric generation that can have a significant
impact on gas usage if it coincides with peak gas use periods in the winter.

'Source: RDI PowerDat Database, January 2001. Information based on a sample
of utilities in each state.

14

841

DOE002-0851



Figure 7. Total Power Generation by Resources in the Northwest, May to
September
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Figure 8. Power Generation from Natural Gas in the Northwest

12.0

Source: Rewotrc Dati Interrtioeal, Po-'ruf DzlVbase January. 2001.

'5

842

DOE002-0852



Gas Cost Increases to Utility Plants

The increases in gas use over the summer coincided with the increase in the spot
market price of gas. The increases in the spot market price reported in the trade press can
be compared with actual gas costs reported at electric utility plants. The gas cost at
electric plants in the West is shown in Figure 9. Northwest gas costs increased less than
costs in other western regions, starting out the summer near the spot market levels of
around $3.00/MMBtu, and ending the summer under $4.00/MMBtu when the spot
market price went above $5.

Environmental Factors and Weather Conditions

The Northwest was not directly impacted by the high environmental costs of
power generation that raised generation costs in southern California. Since power price
increases in one region of the West rapidly translate into increases throughout the West,
however, these factors are likely to have had significant indirect impact by raising market
prices for power throughout the west.

Figure 9. Gas Costs at Western Electric Utilities, January to September 2000
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The most direct environmental impact in the Northwest is on the availability of
water for hydropower generation. The largest impact appears to have resulted from the
pattern of runoff during the spring. 6 Over the summer months, Northwest stream flow
conditions appear to have been near normal.

Weather conditions in the Northwest during the summer were not as extreme as in
other areas of the West. May, June and August were well above normal, but July was
near normal. These conditions would not tax the power system in the Northwest under
normal conditions, since the summer is not the peak season in the region. However,
when combined with the hydropower conditions, they did serve to limit the ability of the
Northwest to supply power to California and the Southwest.

6See Bulk Power Report, Vol 1, p 2-24.
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4. Northwest Markets in November and December, 2000

This section describes the recurrence of high prices and price spikes in the
Northwest in November and December 2000, and then discusses the fundamental factors
contributing to those spikes. It concludes with a short statistical analysis that quantifies
some of the leading factors and uses them to estimate the pattern of power prices in
November and December.

Spot Market Power Prices and Volumes

In September and October, power prices appeared to be moderating from the
sustained high levels of the summer. Prices continued to fluctuate considerably, but the
trend was clearly downward from late August prices over $200 ($225 at Mid-Columbia
on August 29) to prices under $100 in early November ($75 on November 4.) In mid-
November, prices for natural gas and electricity started to rise again (see Figure 10 ) The
increases at first were small enough to be attributed solely to anticipation of the winter
peak season, but then gas prices jumped over $10 per MMBtu and electricity prices rose
to over $200. This significant trend was punctuated by dramatic increases in early
December, but returned after the spikes subsided to close around $300 during the last
week of December.

The December prices were foreshadowed by the balance of the month prices at the
beginning of December. Balance of the month trades of $3 10 for December were
reported at Mid-Columbia, while prices of $245 at NPI5 and $189 at Palo Verde were
reported. 7 The higher prices at Mid-Columbia underscore the market perception that the
Northwest was likely to be the area of greatest power needs during December. This
pattern is reinforced by a comparison with December forward prices a few days earlier
$220 at Mid-Columbia, $190 at NP15, and $180 at Palo Verde. ' Not only do these
prices show the rapid increase in forward prices for December, they also show that the
Northwest led the increase, with Mid-Columbia up $90, while NPI 5 rose only $55 and
Palo Verde only $9. Clearly, there were anticipated problems in getting power to the
Northwest in December.

7Megawatt Daily, December 1, 2000.

'Megawatt Daily, November 27, 2000.
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Figure 10. Northwest Spot Gas and Electric Prices, November and
December 2000
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The pattern of natural gas prices tracked with the pattern of power prices (see
Figure 10). Power prices did not follow the rapid run up in natural gas prices in the last
week of November, but otherwise shifts in power prices appear to mirror shifts in natural
gas prices. The last week in November set the. stage for the natural gas price increases:
the.natural gas price at Sumas, Washington, started the week at $8.50 on November 20
and doubled to $17.04 in two days, just before the Thanksgiving holiday. Frigid
weather, pipeline operational flow orders (OFOs) on several regional pipelines
(Northwest, PG&E, Transwestern and El Paso) and the "dire status" of Southern
California gas storage conditions were all cited in trade press accounts as key
contributing factors in the rapid gas rise. 9 The speed and size of the natural gas price
increase appeared to take the market by surprise, and no immediate impact was seen in
power prices.

The power price spikes came in early December, when prices began to rise in the
week beginning Monday, December 4. At the end of the week, on December 8, prices
for the following Monday, December 11, jumped to over $4,000 at Mid-Columbia and to

9 Natural Gas Intelligence, Gas Price Report, November 27, 2000.
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Figure 11. Price and Quantity at Mid Columbia, Day-Ahead On-Peak
Power

November 1 to December 31, 2000
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$3,000 at the California-Oregon border. The factors contributing to the rising trend and
the price spikes are discussed in the remainder of this section.

Although prices spiked to extraordinary levels on December 1 and 12, as shown
in Figure 10, it is not clear how much power was purchased at these prices, and we lack
available information to determine the degree of exposure of utilities and their customers
in the Northwest. Based on the volumes reported in Megawatt Daily, however, it does
appear that overall quantities bought diminished as prices spiked (see Figure 11.) The
quantities reported in Megawatt Daily do not represent estimates of total market
quantities, but only the actual quantities included in the price survey. If changes in these
quantities are representative of general changes in the market, they do show a marked
reduction in purchase quantities beginning in the first week of December when the
market began to founder and prices started their path to extreme values.

Weather and Hydro Conditions

As noted in the last section, Northwest weather and climatic factors, specifically
temperatures and stream flow conditions, did not appear to be critical factors over the
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summer or during the early fall. But temperature, precipitation and stream flow
conditions changed for the worse during November and early December.

Figure 12 shows the monthly temperature rankings from September to December
in three western regions, showing that the entire west experienced an extremely cold
November. Nationwide, November was reported as the second coldest November of the
106 on record, with only the winter of 1911 being colder. Idaho, Wyoming, Utah and
Arizona experienced their second coldest winters on record, and California and Colorado
their third coldest. '

Figure 12 shows general temperature conditions, but doesn't show how closely
related concerns about weather during the week of December 11 were in early December
when prices started to rise. Forecasts during the first week of December anticipated a
"polar pig" arriving the next week and bringing record-breaking temperatures for the
entire west. The frigid temperatures were forecast to last the entire week ". These
forecasts combined with a series of Stage 2 emergencies at the California ISO, fueled the
trading on Friday, December 7, when prices for power delivered on Monday, December
11, rose to $4,000 at Mid-Columbia. During the week beginning Monday, December 11,
the extreme cold arrived, but the extreme conditions did not last quite as long as
predicted, with a moderating trend through the week. Prices subsided as temperatures
moderated.

Extreme cold was not the only weather-related factor in the power shortages and
high prices. Precipitation in the Northwest, which had been at least at normal levels in
September and October, fell to low levels in November and December (see Figure 13)
raising growing concerns about the available hydropower at the normal peak winter
period in January or February. The precipitation conditions were accompanied by a
significant shift in stream flow conditions from normal to low levels through November.
The Figure 14 shows how the average stream flow index for Washington fell rapidly
until mid-December, reinforcing other demand and supply conditions leading up to the
December price spikes.

'°Natural Gas Intelligence, December II, 2000, based on reported information
from Salomon Smith Barney.

"Salomon Smith Barney meteorologists Jon B. Davis and Mark Russo, quoted in
Natural Gas Intelligence, December 11, 2000.
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Figure 12. Rank of Regional Temperatures
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Figure 14. Stream Flow Index for Washington State
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Other Factors Contributing to High Prices and Price Spikes

Seveial other key factors contributed to the power shortage and price events.
There were no emergency conditions at the California ISO in October, permitting power
prices to moderate somewhat. As power shortage concerns deepened in December,
California experienced a return of emergency conditions. These conditions show up
clearly in Figure 15, which plots the hours under each of the emergency stages for the
days in November and December. The emergencies were a result of worsening supply
and demand conditions, but they fed back into the market, creating additional market
stress about the ability to find supplies to meet demand and making the market aware of
the vulnerable status of the California ISO.
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Figure 15. California Emergencies: Hours in Emergency Status
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Environmental factors continued to exert further stress during the period. For
natural gas supply, they affected both price and quantity. First, prices for NOx pernmits
continued at high levels (see Figure 16) in Southern Califomrnia. The rules governing the
use of these permits make it difficult to directly estimate the impact of their prices on
generation costs, but prices at the levels seen since August 2000 are bound to exert
upward cost pressure on prices in Southern California and influence power prices in the
west when gas is on the margin. Given the conditions in California, gas could be
expected to be on the margin much of the time. The impact can be particularly
pronounced under emergency conditions, when older units with very high NOx
emissions rates are needed to meet load.

Second, environmental restrictions could prohibit certain plants from running at
any price. When plants are subject to hard limits on output ofNOx emissions, special
waivers are needed to permit the plants to run. The need to obtain permits, and the
negotiated outcomes that arise, make the environmental component of power pricing an
even more uncertain exercise than it is under more normal conditions. This condition
occurred during critical times in November and December: 2000 MW ofAES gas-fired
capacity were taken offline at the end of November under regulatory pressure to install
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Figure 16. NOx Reclaim Prices for SCAQMD
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scrubbers. This capacity was returned to service after the high prices on December 11,
when AES reached an agreement with the South Coast Air Quality Management District
that eased penalties and permitted the capacity to return.

Finally, there are environmental requirements to maintain flow levels for the
protection of fish populations which limit the use of water for power generation. As
stream flows diminish, the need to release a certain amount of water to preserve the
environment will have a major impact on the available energy from hydropower in the
Northwest. The water level behind Grand Coolee Dam in the Northwest is the second
lowest of the last 25 years, approaching the level in 1989, a level far below all other years
from 1975 to date. 12

Outages were commonly cited by the California ISO as a contributing factor in
California emergencies, and appear to have been important in other geographic areas as
well. The only systematic outage data available for this study were from the California
ISO for December. These data show that outages were high during the first week in
December, but were lower in the remainder of the month (see Figure 17.) The specific
relationship between these outages and power shortages and prices cannot be determined

"Assessing the 2001 Outlook, Northwest Power Planning Council
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Figure 17. December 2000 Outages, California ISO
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from these data The high level of outages dunring the week of December 4 to 10
probably contributed additional market stress as pnrices began to rise, and the lower level
during the week of December 1di to 18 probably contributed to the relatively swift fall of
prices from the highest levels. It is difficult to draw any further conclusions from these
data, and no conclusions can be systematically extended to the Northwest.

Although we lack detailed quantitative information outside California, it appears,
from trade press reports, that some scheduled maintenance was delayed from October to
November out of concerns that high temperatures would last through October. " The
normal winter period is January, so a large amount of planned maintenance was still
being performed in December. These conditions are consistent with the level of planned
maintenance shown in the California ISO data in Figure 17. In addition, three large
nuclear units were out of service for scheduled maintenance at the same time in
November. One of them, Diablo Canyon-I was delayed for two weeks, finally returning
around November 22. None of these conditions is inherently suggestive of a pattern of
withholding. Even when specific requests to delay maintenance were granted, the results
could be mixed. Maintenance on Diablo Canyon-2, scheduled for 4 days at the
beginning of December, was delayed until the second weekend in December, from

"Power Markets Week, November 20, 2000.
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December 9th to 11th. As a result the unit went down for maintenance, just as the power
price for Monday, December was spiking to $4000 at Mid-Columbia. The unit came
back into service late in the day on Monday, in time to contribute to moderating prices
during the week, but too late to help mitigate the dramatic spike on Monday.

Combining the Factors: a Descriptive Statistical Analysis

Several of the factors discussed in this section were quantified and developed as a
daily time series of prices and conditions. The time series was then used to quantify the
relationship between power prices and these factors. The following factors were used in
a statistical analysis of on-peak, day-ahead power prices reported in Megawatt Daily for
the Mid-Columbia delivery point:

Temperature Conditions in the Northwest. The temperature in Seattle as reported
by the Accuweather.

Emergency Conditions in California . For this purpose, the presence of emergency
conditions was measured by the number of minutes in Stage 2 emergency each
day, using data from the California ISO.

Stream Flow Conditions. This measure used daily stream flow information for
Washington. Two separate measures were constructed: an average index for each
day across all streams, and a percentage of streams with flows below the 25th
percentile.

These operating variables were used in a regression analysis to explain the price of
power at Mid-Columbia. Using a statistical measure know as the coefficient of
determination, or R , these variables are highly significant and explain 94 percent of the
variation in the Mid-Columbia power price. This result confirms the belief that these
fundamental operating conditions were important in explaining the price of power.
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DRAFT 2/9/01

Preliminary Summer 2001 Reliability Assessment

LNTRODUCTION

The purpose of this report is to provide a preliminary assessment of the Nation's electricity
supply and delivery systems this summer.

The North American Electric Reliability Council (NERC), formed in 1968, is responsible for
ensuring the reliability of the North American bulk power system. NERC works with all
segments of the electric power industry and relies on a system of voluntary efforts and "peer
pressure" to ensure compliance with its reliability standards. NERC is comprised often regional
reliability councils encompassing virtually all of the continental United States, Canada, and the
northern portion of Baja California Norte.

NERC defines the reliability of the interconnected bulk power system in terms of two basic,
functional aspects:

Adequacy - The ability of the electric system to supply the demand and energy
requirements of customers at all times.

Security - The ability of the electric system to withstand sudden disturbances such as
unanticipated loss of system elements (e.g., generating units, transmission lines, etc.)

Generally speaking, adequacy refers to the amount of generating capacity available to meet
system loads, while security encompasses to the day-to-day operation of the power grid.

Each year, NERC produces three reliability assessments: a ten-year reliability assessment which
focuses primarily on the overall adequacy of generating and transmission resources, and two
seasonal assessments (Summer and Winter) which provide much more detailed information
regarding the state of the power grid for the upcoming season. NERC is now just beginning its
Summer 2001 Assessment, which will be released in May 2001. Much of the data in this memo
is taken from NERC's most recent ten-year assessment (released in October, 2000). As such,
this information should be considered preliminary and subject to change as summer approaches.

This report looks at electric reliability primarily as a function of adequacy. However, security
concerns are discussed where they have been identified. Assessments of the adequacy of
electricity generating supplies typically compare peak demand and the generating capacity
available to meet peak demand. The difference between capacity and peak demand is the
capacity margin (measured as a percent of total capacity). We frst look at capacity margins at
the national level then regional levels, and progress down to specific regions of concern.
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NATIONAL OUTLOOK

HISTORICAL CAPACITY AND DEMAND'

Figure 1 shows total capacity, summer peak demand, and capacity margins for the U.S.
over the past decade. Since 1990, summer capacity margins have fallen from 22% to just
under 15% in 2000.

From 1990 to 1999, peak demand has grown, on average, 2.5% per year, while total
generating capacity has grown an average of 0.8% per year. Between 1989 and 1998,
U.S. transmission capacity, as measured by transmission miles per MW of peak demand,
decreased by 16.2 percent.

According to the North American Electric Reliability Council (NERC), peak load for
Summer, 2000 was just under 686,000 megawatts (MW), while the available capacity
was roughly 755,000 megawatts, resulting in a capacity margin of 14.6%.

This decline in capacity margins; however, does not necessarily mean that the U.S. bulk
power system is less reliable today than in the past. There are many reasons why lower
capacity margins can result in the ;ame level of reliability (e.g., power plants today are
less likely to suffer from unexpected equipment failures).

SUIMLER 2001

NERC's most recent forecast for Summer, 2001, projects peak load will be 702,000
megawatts (assuming "normal" weather), while available capacity will be 782,000
megawatts, resulting in a small increase in this summer's national capacity margin
compared to last summer.

From January, 2000, through February, 2001, NERC seasonal assessments indicate that a
net total of 26,500 megawatts of capacity will be added. This amounts to a 4% increase
in capacity.

'Historical data (1990-1999) is from the North American Electric Reliability Council
(NERC), Electricity Supply & Demand 2000. Note that final data for 2000 are not yet available.
Data for 2000 and 2001 are projections from the NERC 2000 Ten-Year Reliability Assessment.
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FIGURE 1: U.S. Capacity and Peak Demand: 1990-2001
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REGIONAL OUTLOOK

While national estimates of peak demand and capacity can provide a starting point for a
discussion of projected generation adequacy, these figures provide very little information
regarding reliability because electricity markets and infrastructure have distinctive regional
characteristics. Supply shortages in one region are often masked by surpluses in other regions
when examining national data. Thus, region-by-region assessments are essential for identifying
where generation capacity may be inadequate to meet peak demand.

Regional reliability assessments typically focus on the three major interconnections - the
Eastern Interconnection, the Western Interconnection, and Texas (ERCOT). These three major
interconnections are further broken down into ten NERC regional reliability councils (see Figure
2) NERC projections for peak demand and capacity in each NERC region for Summer 2001 are
provided in Table 1. (As noted previously, these data are preliminary and subject to change as
summer approaches and updated projections are received by NERC.)

F E 2: ERC ReOT onal Map

FIGURE 2: NERC Regional Map
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TABLE 1: Re onal Projections for Summer 2D01

EXISTING CAPACITY PROJECTED PROJECTED
CAPACITY ADDITIONS CAPACITY FOR PEAK DEMAND

REGION As of Summer Jan 2000 through SUMMER 2001' FOR SUMMER
'99 Feb 2001 (Megawatts) 2001

(Megawatts) (Megawatts) (Megawatts)

ECAR 105.980 3,717 108,426 99.562

ERCOT 59,504 6,594 69,839 56.501

FRCC 38,243 2,125 41,141 38,445

MAAC 57,703 1.215 59,802 51,762

MAIN 51,710 3,145 58,694 52,128

MAPP" 32.951 79 33.168 33.490

NPCC 58,621 2,127 64,443 54,170

SERC 150,254 4,810 161,155 156,533

SPP 42,643 651 44,071 40,127

WSCC 135,872 2,014 141,715 119,130

TOTAL 733,481 26,485 782,454 701,848
Source: NERC Electricity Supply & Demand 2000.
*Projections for Summer 2001 include additional capacity that might be added after February 2001 but before
summer. Final data on capacity additions for 2000 is not yet available. Estimates of capacity additions through Feb
2001 (column 4) are based on ongoing NERC projections made throughout 2000. Some of these plants may not
have in fact started operation in 2000.
**Data are for the U.S. only. Additional capacity in MAPP is located in Canada, giving the MAPP region an
adequate overall capacity margin.

Table 2 provides new capacity data for each state.
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Areas of Concern

CALIFORNIA

SUMMARY: California's electric power system, which has been experiencing unprecedented and
increasingly frequent problems, is likely to experience even greater problems during the summer
of 2001. The projected summer peak demand, which is a function of forecasted temperature and
other parameters, is likely to be about 50% higher than current (winter) peak demands. Projected
capacity shortfalls could exceed 4,000 MW (virtually every summer 2001 estimate for California
projects electricity shortages, with some estimates as high as 12,000 MW), resulting in continued
or even escalating energy emergencies. Under certain conditions, particularly situations
involving multiple contingency events, such emergencies could lead to deep load shedding. In
addition, because the Western power grid is so highly interconnected, problems in California
could adversely affect the Pacific Northwest and other regions of the West. The entire Western
grid will remain vulnerable to unexpected events of large magnitude (e.g., loss of key high-
voltage transmissi6n lines, loss of large generating units, disruptions in natural gas supplies, etc.).
Such events could cause cascading problems that lead to widespread, uncontrolled blackouts
throughout the West

BACKGROUND: For the past six months, California's Independent System Operator (CA-ISO),
the not-for-profit corporation chartered by the state to manage the flow of electricity along the
iong-distance, high-voltage power lines that make up about 75% of California's electricity grid,
has struggled to meet daily electricity demands. The State experienced record curtailments and
lolling blackouts affecting hundreds of thousands of customers in northern and central California
in January, and Stage 3 emergency alerts, which are issued when operating reserves are
forecasted to be less than one-and-a-half percent, have been a daily occurrence for a record 25
days

ASSESSMENT: The California Independent System Operator (CAL-ISO) indicated in November
2000 that 2001 Summer demands could exceed available resources at the time of peak by 253
MW (mild temps) to 4,152 MW (hot temps). These projections include imports of 4,500 MW
from outside the ISO, 1,421 MW of new generation, continued operation of CAL-ISO's 44,050
MW of existing generation (except for any generator maintenance outages and deratings due to
low water conditions at hydro facilities), and a provision for required operating reserves.
(Interruptible demands have not be subtracted from the demand forecast, but that may be
academic as all of the hours of interruption allowed under these contracts were used up during
the month of January.)

In the northern part of the state, hydro-powered electric generators will be limited by low water
levels, as will imports from the Pacific Northwest.

California has an internal transmission constraint that limits how much power can be moved
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from the southern to northern portions of the state (Path 15). Therefore, most of the reliability
problems are expected to occur in northern California.

* Summer peak load estimates forecasted by the CA-ISO are in the 45,000 MW (mild summer
temperatures) to 49,000 MW range (hot summer temperatures). The peak load for normal
temperatures is estimated to be in the 47,000 MW range.

* Demand growth is estimated to be between 1.8 - 2.1 %, although demand in some regions of
the state is growing at nearly 15%.

* Summer peak demand includes electric motors driving compressors for air conditioners,
which create more demanding inductive loads, rather than heating-based resistive loads,
which are more easily managed. This characteristic creates system control problems that
stress the grid. These problems are amplified during peak load conditions.

* In late January, PG&E had exhausted the entire 2001 annual allowance for the state's
interruptible customer program. This program, which includes about 170 commercial and
industrial customers, amount to about 400 MW.

ruoply

e The. installed capacity in California as of January 1, 2000, is about 52,700 MW. Although no
major power plants have been built in California in the last 10 years, nine new generating
plants arc currently under construction in the state. The California Energy Commission
estimates that 1,800 megawatts of new capacity will begin operation this summer.

* Estimates of the required imports to meet summer peak demands range from nearly 5,000
MW (mild summer temperatures) to over 8,500 MW. Expected import capacity is projected
to be about 4,600 MW. Therefore, the demand for electricity during the summer 2001 could
exceed supply by up to about 4,000 MW, depending on weather conditions, levels of
conservation, the availability of electricity imports, the status of generating units, and other
factors.

* There has been a severe lack of snow and rain in the Northwest, which depends on
hydropower for about 75% of its electricity and has been a key source of emergency power
for California in recent months. The Northwest River Forecast Center (Portland) estimates
the January-July flow of water through the vast Columbia River basin at only 63% of normal.
As a result, hydro reserves are low and as summer demands increase in the Pacific
Northwest, hydro-based imports may not be readily available. This is likely to be a major
constraint for the summer.

· Plant outages were higher in summer of 2000 than during summer of 1999. Unplanned
outages were 3,391 MW in August, 2000, compared to 604 MW in August 1999. This is
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partly attributable to age of the generating units (82 percent of the fossil plants are over 30
years old, and 37 percent are over 40 years old), maintenance practices, and other factors.
Since some plants were run beyond their normal maintenance intervals to meet winter
demand, there may be an increase in forced outages over the summer months. An increase in
unplanned outages could have a significant impact on available supply during peak times.

* California relies heavily on natural gas in meeting electric power requirements. Gas-fired
generation accounted for 49% of power generated in the first nine months of last year. Only
16% of the natural gas consumed in California was produced in the state, leaving California
highly dependent on natural gas imports into the state. California is serviced by four major
pipelines. Transwestem Pipeline Co., a subsidiary of Enron Corp., operates a line from West
Texas into Southern California; El Paso Corp's El Paso Natural Gas Co. runs another large
pipeline largely parallel to Transwestern; PG&E Corp's PG&E Gas Transmission Co. brings
gas down from Canada; and Williams Co.'s Kern River pipeline brings gas in from the
Rocky Mountains.

* Working gas in storage in California is estimated to be more than 20% below the previous 5-
year average. The estimated end-year level is the lowest on record. This situation has been
exacerbated by the reluctance of the gas suppliers to provide additional inventory to the
financially-strapped utilities. As a result, storage draw-down rates have increased even
beyond the projections. If the Summer, 2001 gas demand is as strong as projected by EIA,
then expectations are that the low end-winter storage levels will present a strong challenge to
the North American gas supply system. Natural gas storage provides system flexibility,
which is important in off-setting the load patterns of gas-fired generation. Natural gas prices
in the West roughly tripled from January, 2000 to September, 2000.

Transmission

* The Pacific Northwest and California are electrically connected by two primary sets of
transmission lines (AC and DC lines) that distribute the power generated by the federal dam
system and other Northwest suppliers to California. Given the current state of the Western
grid, any disruption of the AC transmission lines (a network of 500 kV transmission lines
with over 4,800 MW of transfer capability) and/or the DC transmission line (a 1,000 kV line,
with nearly 3,100 MW of transfer capability) could cause immediate large-scale blackouts
throughout California. Such a massive perturbation to the grid would introduce instability
problems that could threaten the entire Western region.

* A transmission bottleneck exists within central California on a group of high-voltage power
lines (referred to as "Path 15") which often stalls the transfer of electricity from the south to
the north. Congestion occurs when power demands exceed their transmission capacity of
about 3,000 megawatts. Path 15 is critical because most of California's electricity reserves
and large import capabilities from Arizona and Nevada (over 9,000 MW) are in the southern
part of the state. Upgrades to Path 15 cannot be completed by the summer 2001.
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* A number of transmission system upgrades near San Francisco and San Diego, including
upgrades to transformers, are expected to be completed by the summer.

* The DC line has been the conduit through which southern California has been sending
borrowed electricity back north to Oregon during off-peak hours (thus avoiding the Path 15
bottleneck). It has also been used in some instances to send power back to northern
California (via Oregon and the AC transmission lines) to meet peak demands.

interdependencies

o The loss of electric power can lead to significant problems in other infrastructures that
depend on that power (e.g., natural gas, oil, telecommunications, water supply systems,
transportation, banking and finance, and emergency services). It would also lead to
significant business and economic, agricultural, health and safety, and national security
impacts. Such "cascading" problems among the interdependent infrastructures have been
seen in recent weeks in California as a result of curtailments and rolling blackouts.
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PACIFIC NORTHWEST

SUMMARY: The Pacific Northwest is heavily dependent on hydro-powered electric generation.
Stream flows and reservoir levels are at critically low levels. The key hydro indicator in the
Northwest is runoffat the Dalles Dam on the Columbia Reiver. Current flow is about 65% of
normal, and this will be the 4* worst year on record unless they get heavy spring rains. The
Pacific Northwest should be able to meet its own customer demand unless weather is extremely
hot, but will likely not be able to supply California with energy as they typically do in the
summer.

BACKGROUND: The information for this section is provided primarily by the Bonneville Power
Administration and focuses mainly on the Federal Columbia River Power System. The
Northwest Power Pool (NWPP), which includes seven states and two Canadian provinces,
provided some input. Overall, NWPP expects the Northwest region to just meet its forecasted
firm load.

Power planning is done on the basis of serving regional firm load for critical water year planning
assumptions (1936-1937) which equates to approximately 11,000 average megawatts of firm
energy load carrying capability. Under average water year conditions, the additional non-firm
energy available is approximately 3000 average megawatts. However, in view of present overall
West Coast conditions, including the extreme water condition, the Northwest region is estimating
that it will be able to just meet firm loads and required forced outage reserves with no additional
margin. Should any resources be lost to the region beyond the required forced outage reserves
and or load be higher than normal the Northwest region will have to look to alternatives which
may include initiating emergency measures to carry operation through a period of time.

ASSESSMENT:

Water Situation (see figures 1 and 2)

* Current below average streamflows coupled with an assumption of average conditions for the
remainder of the water year result in a well below normal volume forecast for the January
through July period.

* The current January-July volume forecast is 67 million acre feet (MAF) or 63 percent of
normal.

* If the dry conditions continue, this would be among the five lowest water years the Northwest
has experienced since record keeping began.

Hydro Generation (see figure 3)
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* Below average streamflow conditions have resulted in reduced Federal hydropower
generation relative to recent years that experienced average and above average streamflows.

* The projected 4,000-megawatt average reduction in Federal generation compared to
generation in 1995 through 1999 is roughly equal to 4 times the amount of energy consumed
by the city of Seattle.

Thermal Generation

* Thermal generating resources in the region are expected to be normal for the summer period
with no problem areas indicated in this area.

Transmission

* Operational transfer capabilities for moving power to and from the Northwest are based on

regular seasonal studies by the Western System Coordinating Council and its members.
Studies for the summer period are scheduled to be completed during the spring period.

o It is not anticipated that transmission will be a limiting factor for serving Northwest load.

The Water Situation
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The Water Situation
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NEW YORK CITY

SUMMARY: Electricity supplies will be tight this summer in NYC but supplies should be
adequate to serve peak summer loads. The likelihood of shedding firm load due to supply
inadequacy is small. The likelihood of widespread distribution system failures similar to those
that occurred in 1999 is also small.

BACKGROUND: NYC is a "load island" meaning its peak electric demand exceeds its generation
resources and it has to rely on electricity imports via the transmission system. Consolidated
Edison (ConEd) estimates the NYC peak load and resources for this summer are:

In-City Generation: 8, 480 MW
Transmission Imports: 5.000 MW

Total Resource: 13, 480 MW

Peak Load: 10,600 MW

* Historical summer generator availability is approximately 90 percent.

* During the summer of 1999, New York City experienced electric power outages due to
stress on its distribution system during extremely hot weather and heavy load conditions.
Since that time, Consolidated Edison has improved maintenance practices and inspection
schedules.

* The 2000 summer peak load was 11,825 MW and the all-time summer peak was 11,850
MW in 1999.

* The in-city generation includes approximately 400 MW of new gas-fired, combustion
turbines that will be installed by June 1 by the New York Power Authority to improve
electric reliability over the summer. These 40-MW generator units are being installed in
sets of two and are rated at 79 MW to avoid siting requirements for generation of 80 MW
and greater. Currently, the largest generator in NYC is 950 MW.

* NYC has a unique summer reliability requirement when thunderstorms approach from the
West and increase the risk of losing a transmission line. During "thunderstorm alerts" the
system must operate based upon the contingency of losing three 345- KV transmission
lines. Normally the contingency is two 345-KV lines.

ASSESSMENT: With a state-wide 18 percent capacity reserve requirement, NYC must have
12,508 MW to serve its 10,600 MW peak load. Assuming all transmission import capability is
available (5,000 MW) and a 90 percent generator availability rating (90% x 8450 MW), leaves
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12,632 MW to meet the peak load requirement. The 124-MW buffer (12,632 MW - 12,508
MW) is very slim. If transmission lines go out of service or an unusually high generator outage
rate occurs, ConEd would be forced to implement load reduction measures, which include
heightened levels of conservation, curtailment of interruptible loads, voltage reductions and, in
extreme cases, shedding firm loads. The likelihood of shedding firm load in New York City due
to inadequacy of supply is small. While distribution system outages are always a possibility
when equipment fails, we do not anticipate significant distribution outages (similar to those of
1999) this summer in NYC.
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LONG ISLAND

SUMMARY: Electricity supplies will be tight this summer on Long Island but supplies should be
adequate to serve peak summer loads. The likelihood of shedding firm load due to supply
inadequacy is small. The voltage instability problem that occurred in 1999 has been corrected.

BACKGROUND: Long Island is a "load island" meaning its peak electric demand exceeds its
generation resources and it has to rely on electricity imports via the transmission system.
KetSpan Corporation serves most of the load on Long Island. Several municipal utilities with a
total of about 140 MW of generation capacity also operate on Long Island. This discussion
focuses on KeySpan's system. KeySpan estimates its peak load and resources for this summer
are:

Generation Available: 4,386 MW
Transmission Imports: 1,200 MW

Total Resource: 5,586 MW

Peak Load: 4,468 MW

* Historical summer generator availability is approximately 90 percent.

* During the summer of 1999, Long Island experienced electric power outages due to stress
on its distribution system during extremely hot weather and heavy load conditions. They
also experienced widespread voltage drops and near voltage collapse in the South Fork
area on the eastern end of the island. The low. voltage conditions resulted from the
inability of KeySpan to supply sufficient generation to serve heavy loads. Contributing to
the electricity supply problem was the loss of significant transmission import capability
due to a large transformer failure. Since that time, KeySpan has upgraded their
transmission system including the addition of a 138-KV transmission line to the South
Fork area and replacement of the damaged transformer.

* The all-time summer peak load was 4,590 MW during the summer of 1999.

* The Island's generation includes a new 40-MW gas-fired, combustion turbines that will
be installed by June 1 by the New York Power Authority to improve electric reliability
over the summer.

ASSESSMENT: There is a state-wide 18 percent capacity reserve requirement; however KeySpan
reports that it has a somewhat less operating reserve margin of approximately 500 MW. Thus,
KeySpan must have 4,968 MW to serve its estimated 4,486-MW peak load. Assuming all
transmission import capability is available (1,200 MW) and a 90 percent generator availability
rating (90% x 4,386 MW), leaves 5,147 MW to meet the peak load requirement. The 179-MW
buffer (5,147 MWV - 4,968 MW) is very slim. If transmission lines go out of service, as happened
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in 1999, or an unusually high generator outage rate occurs, KeySpan would be forced to
implement load reduction measures, which include heightened levels of conservation,
curtailment of interruptible loads, voltage reductions and, in extreme cases, shedding firm loads.
The likelihood of shedding firm load on Long Island due to inadequacy of supply is small. While
distribution system outages are always a possibility when equipment fails, we do not anticipate
significant distribution outages (similar to those of 1999) this summer on Long Island.
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MIDWEST

SUMMARY: For the summer of 2001, generation resources in the Midwest are generally
adequate, but there are some areas that may experience tight generation supplies, which will
result in capacity reserve margins falling below recommended minimums. Recent transmission
facility expansions are expected to keep transmission reliability parameters for much of the
region within acceptable limits. There are, however, a few areas where transmission congestion
may be experienced.

BACKGROUND: The northern Midwest, particularly the area around the Chicago metropolitan
area, experienced numerous electric power reliability problems in the summer of 1999. These
were primarily related to problems with the distribution system and were not the result of supply
shortages in generation or constraints in transmission system capability. The summer of 2000
had cool temperatures, which reduced demand below expected levels. As a result, power was
available for sales to other areas for most of the summer.

ASSESSMENT:

Demand

* Summer peak demands are projected to increase at between 1.5-2.0% in the region. Peak
loads are projected to be 52,000 MW in MAIN, 31,200 MW in MAPP-US, and 99,600 MW
in ECAR.

* The slowing of the economy has resulted in somewhat lower than expected sales of electricity
in the first month of 2001. Whether this trend continues into the summer is uncertain at this
time.

* Summer peak demand is driven by loads from air conditioner motors, whose performance
characteristics create system control problems. These problems are amplified during peak
load conditions.

Supply

* In the MAIN region of the Midwest (including Illinois, and parts of Wisconsin and Missouri)
more than 3,000 MW of new capacity was added in 2,000. An additional 2,000-4,000 MW is
projected to be on line before summer. The majority of the additions are in the form of
peaker plants: With these additions, reserve margins expected to be within the NERC-
recommended levels of 17-20%.

* In the U.S. portion of the MAPP region of the Midwest (including Minnesota, Iowa, North
and South Dakota, Nebraska, and portions of Wisconsin and Idaho) generating capacity has
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been judged by NERC to be inadequate. Summer reserve margins are projected to decline to
14%, which is below the recommended level.

In the ECAR region (including Indiana, Ohio, Michigan, Kentucky, and West Virginia)
capacity margins are expected to be in the 9-11% range. There is a need for substantial new
generation capacity and/or import capability to meet demand. Indiana is planning on 925
MW of new merchant plant capacity to be on-line by summer. Ohio is planning for 1,330
MW of new capacity. Aging plants and environmental restrictions on coal use, which is the
predominant fuel in the region, present reliability challenges.

* Nuclear units in the region are expected to be at full capacity during the summer peak period.

* The impact of merchant generation has become a concern. Uncertainties regarding size,
location, and in-service dates of the new plants has become challenging for the planning
process.

* In the absence of a formal independent system operator or regional transmission organization
for the Midwest and with traditional utilities no longer owning many of the power plants
serving the area, there is concern over how the operation of these plants is being monitored
from a system reliability perspective.

Trans, ission

In the MAIN region, transmission capacity is generally adequate. Early completion of
Commonwealth Edison's Lockport-Lombard 345 kV line has relieved some of the congestion
that had been experienced in this corridor in the past. The Wisconsin Upper Michigan
Interconnected System import capability is, however, inadequate. The western Eau Claire-
Arpin 345 kV interface within this system constrains electricity imports from the west.

* In the U.S. portion of the MAPP region, the transmission system is judged to be adequate to
meet firm obligations. There may, however, be potential restrictions if outages on certain
lines, particularly near Minneapolis-St. Paul, limit energy transfers from the Twin Cities to
Iowa and Wisconsin.

* The transmission networks in ECAR are expected to meet adequacy and security criteria over
a wide range of anticipated system conditions as long as established operating procedures are
followed, limitations are observed, and critical facilities are placed in service as planned.

Several utilities in the northern Midwest region have already acquired firm transmission
rights with the intention of utilizing those rights to acquire available power from other
utilities in the region. This will assist in meeting demand during periods of normal and
locally high demand. However, this leaves many of these utilities susceptible to price spikes
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and/or a lack of availability of generation in cases of concurrent peak demand among the
region's utilities.
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SOUTHEASTERN UNITED STATES

SUMMARY: Conditions in the Southeast are expected to be much the same as the last two
summers - extremely tight. A number of new generators are planned to be added by the
summer. However, there may be problems delivering the energy from some of these
generators to the demand centers because the transmission system additions needed to
connect these generators into the transmission system are lagging the construction of
generators. Some existing generators are scheduled to be out of service this spring for
maintenance to add emissions related equipment. This has the potential to reduce available
resources at a critical time of the year.

TEXAS

SUMMARY: Texas projects adequate capacity margins, but there are still some causes for
concern in the state. Texas forecasts about 8,000 MW of new generation being added for the
summer, but about 2,500 MW of this new generation is in an area of West Texas that
prevents it from being delivered widely throughout Texas due to limitations in the
transmission system. Some of the new generation is on the border between Texas and the
southeastern United States and may not be used to serve the customers of Texas.

Texas experienced prolonged, extreme temperatures last summer, which required some
generators to run many more hours than normal. This could lead to increased generator
breakdowns this summer (like California experienced this winter).

A retail access pilot program is scheduled to commence on June 1, 2001 in Texas, and the ten
power system operating centers (Control Areas) will be consolidated into a single center.
Because June is a time of heavy electrical demand in Texas, this situation bears careful
watching.

THE NORTHEAST

SUMMARY: The northeastern United States experienced a very cool summer last year. If
temperatures had been normal, it is very likely that New York and New England would have
experienced serious electricity supply problems. While conditions have improved in this
region since last summer, it is still susceptible to shortages if customer demand exceeds
expectations due to abnormally hot weather, or if a significant number of generators are
unexpectedly out of service.

Last summer, New York City experienced some minor supply shortages due to a lack of
sufficient transmission into the city. About 440 MW of new generation will be added in
distributed locations around New York City by Summer 2001, which should help alleviate
this condition and contribute resources to serving total demand in the state.
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BAKER BOTTS

February 5, 2001

Summary and Excerpts

Federal Energy Regulatory Commission
Report on Plant Outages in the State of California

Prepared by: Office of the General Counsel,
Market Oversight & Enforcement;

Office of Markets, Tariffs and Rates
Division of Energy Markets

February 1,2001

The Report summarizes an audit of generating plant outages in California,
conducted by FERC Staff, with the objective of determining whether unplanned maintenance or
outages occurred to raise electricity prices in California. The Report focuses specifically on
plant outages, electricity shortage and high prices in California in December 2000.

The information contained in the Report was collected through telephone
interviews, site visits to plants in California, and visits to company headquarters. Reliant
information was obtained from site visits to plants in Daggett and Oxnard, California and
through interviews at the corporate headquarters in Houston, Texas. The Report contains
detailed data on four of Reliant's five plants located in California and over ninety percent of
Reliant's generation that serves the California market. Approximately half of the published
Report deals directly with Reliant's continued efforts to maintain its generating units and serve
the California market. The Report also has slightly less detail on some generating units owned
by West Coast (Dynegy) and some information on plants owned by Southern Energy California.

As an introductory conclusion, the Report states the following: "Staff did not
discover any evidence suggesting that the audited companies were scheduling maintenance or
incurring outages in an effort to influence prices. Rather, the companies appeared to have taken
whatever steps were necessary to bring the generating facilities back on-line as soon as possible
by accelerating maintenance and incurring additional expenses. Also, the outages did not
necessarily correlate to the movement of prices on a given day." (p. 1, emphasis added)

As a final conclusion, the Report states the following: "After reviewing the
detailed materials provided by West Coast (Dynegy/NRG) and Reliant, it appears the older units
owned by these companies have all experienced similar problems based on increased demand
and the age of the units. ... Staff did not discover any evidence suggesting that the companies
reviewed in detail here. West Coast (Dynegy/NRG) and Reliant, were scheduling maintenance or
incurring outages in an effort to influence prices or to obtain leverage in negotiations with the
ISO. Rather, it appears that these companies accelerated maintenance and incurred additional

DC01283945.1

875
DOE002-0885



BAKER BOTTS Li

expense to accommodate the ISO's operating needs. They also reduced outages and deferred
maintenance in December [2000] and preserved revenue opportunities by doing so. The detailed
site reviews are therefore consistent with the results displayed by the aggregated time series data
discussed in the introduction of this report, that prices and maintenance have generally moved in
an inverted pattern and the prices are driven by demand, not the companies' maintenance
practices." (p. 52, emphasis added)

The text of the Report lends support to the conclusion that high prices were the
result of normal market forces, particularly scarcity and over-use of resources. In analyzing
basic market trends, the Report states the following: ". . while prices moved sharply higher
between the 9th and the 13th [of December 2000], outages moved generally downward in the
same period, including forced outages.... [T]he decline in all outages as prices increased in
consistent with an expectation that periods of constrained demand and higher prices would
encourage additional load to come forward, both because of a response to the ISO requirements
and an opportunity to earn revenues that exceed the marginal cost of operating units that may
have higher operating expenses or a greater risk of system failure. Thus, to the extent that
maintenance of any type could be deferred, or more tightly controlled, to meet demand and
increase revenues, this appears to have been what happened during December." (p. 6)

The Report shows that Reliant expended major amounts of money in 2000
maintaining and improving its plants. For example, for its Coolwater plant in Daggett,
California, Reliant spent $23.1 million on major maintenance to keep the units running in 2000,
compared to $ 1.0 million in 1998 and $1.2 million in 1999. (p. 15) Reliant also spent $11
million in 2000 for maintenance on its plant in Oxnard, California, compared to $ 5.9 million
expended in 1999 for the same plant. (p. 23)

The Report details maintenance needs addressed by Reliant in 2000, and also
explains other limits on Reliant's operation, such as environmental requirements that limit the
number of hours a plant is permitted to operate in a year. (eg., pp. 19, 32) The Report also
explains steps Reliant took, including investment in programs to develop alternative pollution
control technologies, to obtain permission to operate additional hours, after one of its plants
reached its environmental limit in July 2000. These steps enabled Reliant to supply an additional
27,000 MWb of electricity to the California market in 2000. (p. 32)

The Report details instances when Reliant has been willing to defer maintenance
plans because conditions indicated increased need for electricity in California, or because the
California ISO requested that Reliant do so. (e.g,. pp. 33, 34) Sometimes these plants were
brought into service or kept in service despite the need for repairs or despite previous decisions
by Reliant that they the plants would not run for economic reasons or for maintenance reasons.
(e.g,. pp. 26, 33, 34, 36)

As noted in the Report, when the ISO has called and requested that a plant run,
Reliant has honored that request (p. 36)
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FOREWORD

This publication contains rankings of investor-owned electric utility companies by a number of data
items that are frequently used to evaluate the comparative size and scope of industry participants.
The EEI Statistics Department receives a number of requests for this type of information, therefore,
we have compiled the most frequently requested rankings for inclusion in this publication. The
following sources were used to compile the data: Securities and Exchange Commission (SEC) 10-K
reports), Company Annual Report to Stockholders, Federal Energy Regulatory Commission
(FERC) Form No. 1, and the Department of Energy, Energy Information Administration (DOE/EIA)
Forms 759 and 861.

All of the rankings are based on data for the reporting year 1999. Company names included in this
document are those that were in effect as of December 31, 1999. Since this time however, several
companies have been affected by mergers and name changes. Please refer to page 29 for a list of
companies that have merged or changed names since August 1, 1999. See page 24 for a listing of
holding companies and subsidiaries, updated through October, 2000.

Most rankings include the top 50 investor-owned electric utility companies. Operating data have
been arrayed by operating company', while the financial data are presented on a consolidated basis.
in response to the increasing number of requests for rankings of consolidated or holding companies,
we have included the following rankings on a consolidated company basis: Top 50 Electric Utilities
and Holding Companies by Total Operating Revenues; Top 50 Electric Utilities and Holding
Companies by Market Capitalization; and Top 50 Electric Utilities and Holding Companies by Total
Number of Employees.

*Operating data shown for Duke Power Co. in Sections I - V of this publication include operating data for Nantahala
Power & Light Co.

iii
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. Rankings of Investor-Owned Electric Utilities Edison Electric Institute

SELECTED 1999 STATISTICS OF THE
INVESTOR-OWNED ELECTRIC UTILITY INDUSTRY

Installed Generating Capacity (p) 483.746 MW

Generation 2.297,834 GWh

Ultimate Customers
Total 92,408,587
Residential 81.115,934
Commercial 10.433,991
Industrial 389,204

Sales to Ultimate Customers (GWh)
Total 2,397.707
Residential 802,834
Commercial 763.913
Industrial 766,789

Revenues from Sales to Ultimate Customers
($000's) $163,664,990
Total 68,275,866
Residential 56.287,443
Commercial 34.747,270
Industrial

Assets (in Millions) (p) $775,437

Total Operating Revenues (in Millions) (p) $365,703

p Preliminary. MW = regawan = one mtosand kiowatts. GWh = igawathour = one million kioa s.

iv
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R2okin's of Investor-Owned Electric Utilities Edison Ekecric Institute

SECTION I
Selected Rankings of Consolidated Financial Data

TOP 5 COMPANIES BY

1999 Assets
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RanldnEs of Invstor-Owned Electric Utilities Edison Electric Institute

TOP 50 INVESTOR-OWNED ELECTRIC UTILITIES AND HOLDING COMPANIES
WITH REGULATED UTILITY OPERATIONS

TOTAL ASSETS - 12/31/99
Minions of Dollars

Rank Company Name Assets Rank Company Name Assets
1 TXU Corp. $40,741 26 Northern States Power Company - MN 9,768
2 Souhern Co. 38,396 27 Northeast UIibes 9.688
3 Edison Intematona 36.229 28 Consteatbn Energy Group 9.684
4 Duke Energy Corp. 33.409 29 Cigy Corp. 9,617
5 Enron Corp. 33.381 30 Carolina Power & Light Co. 9,494
6 PG&E Corp. 29.715 31 Amren Corp. 9.178
7 Reliant Energy 26,221 32 New Century Energies 8322
8 UnDico Inc 23,406 33 Hawaian Elecric Indusies Inc. 8,291
9 Entergy Corp 22,985 34 Western Resources, Inc. 8008

10 GPU Inc. 21,718 35 Ualiorp United Inc. 7539
11 American E ic Power Inc 21.488 36 Potomac Ekecric Power Co. 6,911
12 Public Service Enterprise Group. Inc 19,015 37 Aleghery Energy. Inc. 6.852
13 FrstEnery Inc. 18,224 38 NiSorce Inc. 6,835
14 Dominion Resources Inc. 17,747 39 KeySpan Energy Corp. 6,731
15 Consolidated Edison Inc. 15,531 40 Pinacle West Capital Corp. 6.609
16 CMS Energy Corp. 15,462 41 Florida Progress Corp. 6,528
17 Central & South West Corp. 14.162 42 Wisconsin Energy Corp. 6233
18 FPL Group Inc 13,441 43 Conectiv 6,138
19 PECO Energy Inc 13.120 44 Aliant Energy Corp. 6.076
70 Nfagara Mohawk Power Corp. 12.670 45 SCANA Corp. 6,011
21 DTE Energy Inc 12,316 46 DOE 5,609
22 Parificorp' 12.194 47 NSTAR 5.483
23 Senpra Energy 11270 48 Ilinois Power Company 5,298
24 PPSL Resources. Inc. 11.174 49 Siera Padfic Resouces 5248
25 MidAmerican Energy Holdings Co. 10.766 50 Puget Sound Energy, Inc 5.146

'A of Marcth 31.2000
Data were conoed brom Corsoldtad asets as reported on Balance Sheets prespaed f cnpany arial repor and SEC 10-K form

Total Assets
Top 5 EJedCi

Top 1t

UU~eU

Eledricb~ ElctiEaic UMite

2 e Ues

2
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R. bnkinEs of Investor-Owned Electric Utilities Edison Electric Institute

TOP 50 INVESTOR-OWNED ELECTRIC UTILITIES AND HOLDING COMPANIES
WITH REGULATED UTILITY OPERATIONS

TOTAL OPERATING REVENUES - 12/31/99

Millions of Dollars

Total Total
Operating Operating

Rank Company Name Revenues Rank Company Name Revenues

1 Enron Corp. $40,112 26 Northeast Utilities 4.471

2 Duke Energy Corp. 21,742 27 MidAmerican Energy Holdings Co. 4.399

3 PG&E Corp. 20.820 28 Niagara Mohawk Hodirgs Inc. 4,084

4 Utilicorp United Inc. 18.622 29 Pacficrp' 3.987

5 TXU Corp. 17.118 30 Florida Progress Corp. 3.845

6 Reliant Energy 15.303 31 Constellation Energy Group, Inc. 3.786
7 Southern Co. 11,585 32 Conectiv 3.745

8 Edison International 9,670 33 Ameren Corp. 3,524
9 Entergy Corp. 8.773 34 New Cenry Energies 3,375

10 Avista Corp. 7.905 35 Carolina Power & Light Co. 3,358
11 Consolidated Edison, Inc. 7.491 36 NiSource Inc. 3,145
12 American Electric Power Company, Inc. 6,916 37 Norttwestem Corp. 3.004
13 Unicorn Corp. 6.848 38 KeySpan Energy Corp. 2,955
14 Public Service Enterpise Group, Inc. 6.497 39 Northern States Power Co. 2869
15 FPL Group, Inc. 6,438 40 Allegheny Energy, Inc. 2.808
16 FirstEnergy Corp. ,6,320 41 LG&E Energy Corp. 2.707
17 CMS Energy Corp. 6.103 42 Potomac Eectric Power Co. 2.476
18 Cinergy Corp. 5.938 43 Pinnace West Capital Corp. 2,423
19 Central & South West Corp. 5,537 44 Energy East Corp. 2,279
20 Dominion Resources, Inc. 5,520 45 Wisconsin Energy Corp. 2,273
21 PECO Energy Co. 5,437 46 Alliant Energy Corp. 2.198
22 Sempra Energy 5.435 47 OGE Energy Corp. 2.172
23 GPU Inc. 4.757 48 Puget Sound Energy 2.067
24 DTE Energy Co. 4.728 49 Western Resources, Inc. 2036
25 PP&L Resources, Inc. 4,590 50 TECO Energy. Inc. 1,983

As of March 31, 2000
tata sompiee fmt Ilncrre Statesents as reported on company annual reports and SEC 10-K form.

Total Operating Revenues

Top 10
EBktic

Remainder
of Elect:ic
Utieties

Remainrer
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Rankings of Investor-Owned Electric Utilities Edison Electic Instute

TOP 50 INVESTOR-OWNED ELECTRIC UTILmTES AND HOLDING COMPANIES
WITH REGULATED UTILITY OPERATIONS

MARKET CAPfALIZATION - 12/31/99
Milions of Dollars

Market artketRank Company Name Capitalation Rank Company Nanw Capitalaon1 Duke Energy $18296 26 PP&L Resours. Inc 3,6072 Southern Co. 15,933 27 New Century Eneries 3.5023 TXU Cop. 9.815 28 CMS Energy Corp. 33994 Edison Internatonal 9.092 29 KeySpan Energy Corp. 3.1655 Public Serice Enterprise Group. Inhc 7,632 30 Aegeny Energy. Inc. 3.0746 Consolat Edison ofNY. Inc. 7.25 31 New England Electic Syste 3.0727 PG&E Corp. 7,524 32 Nomerte States Powe Co. 2.9968 Dominion Resources Inc 7.512 33 SCANA Crp. 2.7849 FPL Group Inc 7.321 34 Potomac Electic Power Co. 2.71910 Unicon 7.303 35 Norteast L Ities Inc. 2,70211 Reliant Energy 6,526 36 Energy East Corp. 2.68512 PECO Energy 6.484 37 DPL 2.61613 Entergy Corp. 6.341 38 faegarv Mhawk Holdings Inc. 2,61114 American Eecric Power. Inc. 6.232 39 DOE Inc 260915 F irstErwW 5,137 40 Pinnare West Capl Corp. 259016 Carona Power & Light Co. 4,858 41 TECO Energy. Inc 2.44817 DTE Energy 4.549 42 ILLINOVA Corp. 2,42918 Amfern 4.494 43 LGE Energy Corp. 2.6219 Constelation Energy 4.338 44 VW -in Energy Corp. 258
20 Cenr & SouthWest Corp. 4.252 45 NIScrce. Inc 2.Z3421 Florida Progress Corp. 4,159 46 AJliar Enegy 2.16122 Sempra Energy 4.124 47 NSTAR 193023 Morntna Power Co. 3.973 48 ULtiCop United. Inc. 179824 Cinergy Inc 3.804 49 Puget Sound Eegy 1.63925 GPU Inc. 3.720 50 Conectv 1.571

TOTAL EMPLOYEES

(Company Consoidated)
Year-1999

Rank Company Name Employees Rank Company Name Empobyes1 Soutern Co. 32.949 26 Consteation Energy Group. Inc 9.0002 PGE Corp. 22433 27 Cinrgy Cop. 8,503 TXU Corp. 21.984 28 DTE Energy Co. 8.884 Duke Energy Corp. 21.000 29 Padtorp 8.8325 Edison International 19.570 30 Mimesot Power 8.0006 Enron Cop. 17,900 31 Carola Power & Light Co. 7.752

1I FrstEnergw Corp. 13.461 36 Ameren Corp. 7.34712 Enlergy Corp. 12.375 37 Western Resources. In 7.04913 Pub Service EntepriseGroup. Inc 11.891 38 Alliant Energy Crp. 61714 PECO Energy Co. 11.737 39 New Cery Energies 6,19115 CMS Enery Cp. 11.462 40 LGE Energy Corp. 5.83616 Srpr Energy 11.248 41 Wisconsin Energy Corp. 5.70617 Domnion Resouces. Inc 11.035 42 SCANA Corp. 548818 Cenal & Sut West Cap 10.928 43 TECO Energy Inc. 5.48719 GPU ic. 10.800 44 Allegheny Energy. hIn 4.92320 FPL Group. hc 9.783 45 Conecfiv 4.84721 idAmecan Energy Hodings Co. 9700 46 Energy East Corp. 33822 Fida Pgrss Corp. 9.327 47 MOU Resources Gap. Inc 3.791

4

23 PPL Resources. Inc. 9.166 48 Potomac Eecic Poer Co. 3.60324 Northeast Ubbies 9.099 49 DE 3.57625 Nothern States Power Co. 9.098 50 NSTAR 3400'As o Mar 31. 2000C.88
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Rankinegsof Investor-Owned Electric UtilitiesEdison Electric Inrtitf

TOP 50 INVESTOR-OWNED ELECTRIC UTILITIES AND HOLDING COMPANIES
WITH REGULATED UTILITY OPERATIONS

TOTAL ELECTRIC OPERATING REVENUES - 12131/99
Millions of Dollars

Electric Electric
Operating Operating

Rank Company Name Revenues Rank Company Name Revenues
1 Enron Corp. $15.238 26 PP&L Resources. Inc. 2,7
2 TXU Corp. 10,318 27 CMS Energy Cory. 2,667
3 Southern Co. 9.125 28 Florida Progress Corp. 2633
4 Edison International 7.522 29 New Century Energies 2.527
5 PG&E Corp. 7,232 30 Conectv 2.460
6 Unicorn Corp. 6.848 31 Northern States Power Co. 2.397
7 American Electric Power Company. Inc. 6,315 32 Pinnade West Capital Corp. 2.293
S Entergy Corp. 6,271 33 Alegheny Energy. Inc. 2,274
9 FPL Group, Inc. 6,057 34 Constellaton Energy Group. Inc 2.258

10 Consolidated Edison, hnc 5.793 35 Potomac Electric Power Co. 2219
11 FrstEnergy Corp. 5,453 36 Wisconsin Energy Corp. 2 050
12 Duke Energy Corp- 4.934 37 MidAnieican Energy Holdings Co. 1918
13 PECO Energy Co. 4,847 38 Energy East Corp. 1,889
14 DTE Energy Co. 4.728 39 Sempra Energy 1.818
15 Reiant Energy 4.483 40 NSTAR 1.711
16 Northeast Utilities 4.400 41 Illinois Power Company 1.599
17 Cinergy Corp. 4,313 42 Puget Sound Energy 1,558
18 Dominion Resources. Inc. 4.274 43 Alliant Energy Corp. 1.549
19 Public Service Enterpnse Group. Inc. 4.173 44 Western Resources. Inc. 1.431
20 GPU Inc. 3.686 45 OGE Energy Corp. 1262
21 Central & South West Corp. 3,524 46 Sierra Pacific Resources 1,237
22 Pacifcorp 3.292 47 SCANA Corp. 1.226 [
23 Ameren Corp. 3.288 48 TECO Energy. Inc. 1200
24 Niagara Mohawk Holdings Inc. 3.248 49 NiSource Inc. 1,121
25 Carolina Power & LightCo. 3.139 50 DOE 1.094

As o L March 31. 2000.

5
Copyrigh 0 2000 EEl. All Righs Resoa.vc 885

DOE002-0895



Rlnkings of Investor-Owned Electric Utilities Edison Electric Institute

SECTION II
Rankings of Operating Companies by Ultimate Customers

TOP 5 OPERATING COMPANIES BY
1999 ULTIMATE CUSTOMERS

By Class of Service
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Rankings of Investor-Owned Electric Utilities Edison Electric Institute

TOP 50 INVESTOR-OWNED ELECTRIC UTILITIES

TOTAL ULTIMATE CUSTOMERS
Average for Year - 1999

Rank Company Name Customers Rank Company Name Customers
1 Pacific Gas and Electric Co. 4.535909 26 Connecticut Light and Power Co.. The 1,120,816
2 Southern Carfomia Edison Co. 4.213,562 27 Wisconsin Electric Power Co. 995,876
3 Florida Power & Light Co. 3,756.012 28 Jersey Central Power & Light Co. 989.126
4 Corrmonwealth Edison Co. 3,475,519 29 Ohio Edison Co. 982772
5 Consolidated Edison Co. of New York, Inc 3,054,693 30 Massachusetts Electic Co. 981469
6 TXU Electric Co. 2,537.010 31 Puget Sound Energy 899.902
7 Detrot Edison Co. 2,078,607 32 Appalachian Power Co. 892.748
8 Virginia Electric and Power Co. 2047,938 33 New York State Electric Gas Corp. 813.137
9 Duke Power 2.022.835 34 Arizona Pubic Service Co. 806.569

10 Public Service Eectric and Gas Co. 1.991.609 35 Cleveland Electric Illurninating Co.. The 742,357
11 Georgia Power Co. 1,854,311 36 Portland General Electric Co. 714,130
12 Consumers Energy 1.651,437 37 OG&E Electric Services 697,939
13 Reliant Energy HL&P 1.645,552 38 PSI Energy, Inc. 696,330
14 Niagara Mohawk Power Corp. 1,579.090 39 Potomac Electric Power Co. 696.243
15 PacifiCorp 1,449207 40 Ohio Power Co. 585,577
16 Florida Power Corp. 1.371.188 41 Boston Edison Co. 676,915
17 Alabama Power Co. 1.303,541 42 Entergy Gulf States, Inc. 664,043
18 Northern States Power Co. - MN 1281.491 43 West Penn Power Co. 662551
19 PECO Energy Co. 1256.756 44 Central Power and Light Co. 661,105
20 PP&L, Inc. 1,214,301 45 MidAmeican Energy Co. 658,165
21 Carolina Power & Light Co. 1,199.456 46 Columbus Southern Power Co. 645,491
22 Fublic Service Co. of Colorado 1,194.847 47 Entergy Arkansas, Inc. 637244
23 San Diego Gas & Electric Co. 1,184.844 48 Entergy Louisiana. Inc. 634.997
24 AmerenUE 1,164,127 49 Cincinnati Gas & Electric Co. 632.452
25 Baltinore Gas & Electric Co. 1.126.035 50 Nevada Power Co. 566,675

RESIDENTIAL CUSTOMERS

Average for Year - 1999

Residential Resdental

Rank Company Name Customers Rank Company Name Customers
i Pacific Gas & Electric Co. 3,972257 26 Public Service Co. of Colorao 981,590
2 Southern Calfornia Edison Co. 3,732,780 27 Wsconsin Electric Power Co. 897,333
3 Florida Power & Light Co. 3,332,425 28 Ohio Edison Co. 879,302
4 Commonwealth Edison Co. 3.145.712 29 Jersey Central Power & Light Co. 878,134
5 Consolidated Edison Co. of NY, Inc. 2,642,102 30 Massachusetts Electric Co. 872,636
6 TXU Electric Co. 2236.743 31 Puget Sound Energy. Inc. 797.421
7 Detroit Edison Co. 1.893.736 32 Appatachian Power Co. 770.390
B Vrginia Electric & Power Co. 1,821,399 33 New York State Electric & Gas Corp. 719.833
9 Duke Power 1,722,109 34 Arizona Public Service Co. 716,638

10 Public Service Electric & Gas Co. 1.720.036 35 Cleveland Electric Illuminating Co. 667,670
11 Georgia Power Co. 1,616,204 36 Portland General Electric Co. 627,396
12 Consurmes Energy 1.457,459 37 Potomac Electric Power Co. 624.802
13 Reliant Energy HL&P 1443.188 38 PSI Energy Inc. 609,000
14 Niagara Mohawk Power Corp. 1.425.094 39 OG&E Eectric Services 599,702
15 PacifiCorp 1,239,072 40 Oio Power Co. 592,824
16 Florida Power Corp. 1.208.739 41 Boston Edison Co. 584.795
17 PECO Energy Co. 1.146,199 42 West Penn Power Co. 580,230
18 Norther States Power Co.-MN 1,129,028 43 Entergy Gulf States, Inc. 579,099

- 19 Alabama Power Co. 1,112.007 44 Coumbus Southern Power Co. 579,094
20 PP&L Inc. 1.082900 45 MidAmerican Energy Co. 569,824
21 San Diego Gas & Electric Co. 1,061.008 46 Central Power & Light Co. 563.217
22 Connecticut Light & Power Co. 1.022.005 47 Cincinnati Gas & Electric Co. 562.920
23 AmerenUE 1,015,222 48 Entergy Louisiana, Inc. 555,754
24 Baltimore Gas & Electric Co. 1,014,380 49 Entergy Arkansas, Inc. 541,575
25 Carolina Power & Light Co. 1.009.694 50 Nevada Power Co. 499,074

8

Copyright C 200 EE An Rights Rsrvcd. 887

DOE002-0897



Rankings of Investor-Owned Electric Utilities Edison Electric Instituti

TOP 50 INVESTOR-OWNED ELECTRIC UTILITIES
COMMERCIAL CUSTOMERS

Average for Year - 1999

Commercial Commercial
Rank Company Name Customers Rank Company Name Customers

1 Pacific Gas & Electric Co. 544,009 26 Baltimore Gas & Electric Co. 106.990
2 Southern California Edison Co. 468.784 27 Jersey Central Power & Light Co. 106,371
3 Consolidated Edison Co. o NY, Inc. 407.952 28 Massachusetts Electric Co. 103,939
4 Florida Power & Light Co. 404,944 29 Ohio Edison Ca 97.680
5 Commonwealth Edison Co. 309.828 30 Pugel Sound Energy. Inc 96.769
6 Duke Power 282 248 31 Wsconsin Electic Power Co. 95,964
7 Public Service Electric & Gas Co. 254,328 32 Connecticut Light & Power Co. 92,046
8 TXU Electric & Gas 248,544 33 Central Power & Light Co. 88,184
9 Georgia Power Co. 225.892 34 Boston Edison Co. 87.639

10 Reliant Energy HL&P 200,517 35 Portland General Electric Co. 85,870
11 Vginia Elecric & Power Co. 198,154 36 Arizona Public Service Co. 85.071
12 Alabana Power Co. 185.851 37 PSI Energy Inc. 82,365
13 Consumers Energy 182.955 38 Ohio Power Co. 82,313
14 Carolina Power & Light Co. 181,975 39 New York State Electric & Gas Corp. 79.432
15 Detroit Edison Co. 181,893 40 OG&E Electric Services 77.876
16 PacifCorp 170,315 41 MidAmeican Energy Co. 76,335
17 Niagara Mohawk Power Corp. 149,108 42 Entergy Gulf States, Inc. 73,037
18 AmerenUE 141,664 43 Entergy Arkansas, Inc 72.844
19 Florida Power Corp. 140.313 44 South Carolina Electric & Gas Co. 72.048
20 Northern States Power Co. - MN 138,660 45 Potomac Electric Power Co. 71280
21 Public Service Co. of Colorado 129,212 46 Kentucky Utilties Co. 70.455
22 PP&L Inc. 126,100 47 West Penn Power Co. 69,841
23 San Diego Gas & Electric Co. 121.838 48 Cleveland Electric Illuminrting Co. 69200
24 Appalchian Power Co. 111,675 49 Entergy Louisiana. Inc. 67.051
25 PECO Energy Co. 108,131 50 Nevada Power Co. 66,477

INDUSTRIAL CUSTOMERS

Average for Year - 1999

Industrial Industrial
Rank Company Name Customers Rank Company Name Custoners

1 PacifiCorp 35240 26 Pubtc Service Co. of Oklahoma 4,902
2 Entergy Arkansas. Inc. 22.358 27 Baltimore Gas & Electric Co. 4565
3 TXU Electric & Gas 20.436 28 PP&L, c. 4.500
4 Florida Power & Light Co. 16.042 29 Ohio Edison Co. 4,378
5 West Penn Power Co. 11.963 30 Appalachian Power Co. 4.322
6 Consurner Energy 9.196 31 Puget Sound Energy. Inc. 4224
7 Georgia Power Co. 9.187 32 Southern California Edison Co. 4.176
8 OG&E Electric Services 8.961 33 Massachusetts Eectric Co. 4,167
9 Public Service Electric & Gas Co. 8,940 34 Indianapolis Power & Light Co. 4,086

10 Entergy Guff States, Inc. 8.745 35 Connectict Light & Power Co. 3.987
11 Duke Power 8.672 36 Arizona Public Service Co. 3.943
12 Northern States Power Co. - MN 8,561 37 Kansas Gas and Electric Co. 3.503
13 Moongahela Power Co. 8.024 38 PSI Energy Inc. 3.479
14 Ohio Power Co. 7,856 39 Montana Power Co. 3.372
15 Soutwestern Public Service Co. 7.406 40 Entergy Mississippi. Inc. 3203
16 Entergy Louisiana, Inc. 6.946 41 Jersey Central Power & Light Co. 2,981
17 AmerenUE 5,664 42 Public Service Co. of New Hampshire 2896
18 Southwestern Electric Power Co. 5,609 43 Coubus Southern Power Co. 2855
19 West Texas Utilities Co. 5.499 44 Northern Indiana Public Service Co. 2,699
20 Indiana Michigan Power Co. 5.431 45 Forida Power Corp. 2620
21 Central Power 8 Light Co 5.335 46 Cincinnat Gas & Electric Co. 2,610
22 Cleveland Electric llurinating Co. 5.271 47 Central Maine Power Co. 2.459
23 Potomac Edison Co. 5.172 48 New York State Electric & Gas Corp. 2441
24 Carolina Power & Light Co. 5.041 49 Kansas City Power & Light Co. 2,381
25 Alabama Power Ca 4.982 50 Pennsyvania Electric Co. 2232

9
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.Rankines of Investor-Owned Electric Utilities Edison Electric Insfitre

SECTION III
Rankings of Operating Companies by Sales to

Ultimate Customers

TOP 5 OPERATING COMPANIES BY
1999 SALES TO ULTIMATE CUSTOMERS

By Class of Service
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Rankings of Tnvestor-Orned Electric Utilities Edison Electric Institu

TOP 50 INVESTOR-OWNED ELECTRIC UTILITIES
SALES TO ULTIMATE CUSTOMERS

Year- 1999

Rank Company Name hUW Sales Rank Company Name MWh Sa
1 TXU Electric & Gas 95.927.336 26 Wisconsin Electric Power Co. 26.877.3
2 Florida Power & Light Co. 84.450.082 27 PSI Energy. Inc. 26.080.7
3 Commonwealth Edison Co. 83,500,597 28 Ohio Edson Co. 24.946.7
4 Duke Power 74.109,763 29 Potomac Elecric Power Co. 242092
5 Georgia Power Co. 70,972.000 30 PECO Energy Co. 23,593,6
6 Pacific Gas and Electric Co. 70,186,749 31 PP&L. Inc. 23,397.0
7 Reliant Energy HL&P 69.374,552 32 Public Service Co. of Colorado 23,337.6
8 Southern CaBfomia Edison Co. 67206,530 33 Connecticut Light and Power Co. 22,315,4
9 Virginia Electric and Power Co. 65.826.104 34 OG&E Eleric Services 21,916.8

10 Alabama Power Co. 50.157,204 35 Central Power and Light Co. 21.303.6.
11 Detroit Edison Co. 49.822240 36 Puget Sound Energy 21.292.0
12 PacifiCorp 46.605,156 37 Azona Public Service Co. 20.961.8.
13 Public Service Elecric and Gas Co. 40.289,444 38 Cincinnati Gas & Electric Co. 20.070,8.
14 Carolina Power & Light Co. 40.217.290 39 Cleveland Electric llum*iating Co. 20.021.6:
15 Consumers Energy 35.754.796 40 Portland General EecIfc Co. 19,258,9'
16 Entergy Gulf States Inc. 34.347.913 41 Jersey Central Power & Light Co. 18,951.1:
17 Niagara Mohawk Power Corp. 33.756,106 42 South Carlina Electric & Gas Co. 18878,8
18 AmerenUE 33,565.723 43 Entergy Arkansas. Inc. 18,663.6:
19 Florida Power Corp. 33.441,029 44 Indiana Michigan Power Co. 18,339.8!
20 Consolidated Edison Co. of New York. Inc 32.630.506 45 Ilinois Power Co. 18.215,4!
21 Ohio PowerCo. 31,982.889 46 West Penn Power Co. 17.2815:
22 Northern States Power Co. -MN 31,645,688 47 Columbus Southern Power Co. 16,435.0;
23 Baltimore Gas & Electric Co. 29.264.078 48 Kentucky Utilities Co. 16,307.5
24 Entergy Louisiana. Inc. 29,095,658 49 Southwester Elecric Power Co. 16,04921
25 Appalachian Power Co. 27.933.324 50 MidAmerncan Energy Co. 16,007.3(

SALES TO RESIDENTIAL CUSTOMERS
Year- 1999

Residential Resident
Rank Company Name MWh Sales Rank Company Name MWh Sal

1 Florida Power & Light Co. 44.108.106 26 Entergy Gulf States, Inc. 8.928.64
2 TXU Electric & Gas 35.081,048 27 Arizona Public Service Co. 8.74.82
3 Pacific Gas & Elecric Co. 27.429.734 28 Northern States Power Co. - MN 8,64241
4 Southem California Edison Co. 23,976.071 29 Entrgy Louisiana, hIc. 8.354.1 C

5 Virginia Electic & Power Co. 23.933,786 30 Ohio Edison Co. 812241
6 Commronwealth Edison Co. 23.715.724 31 Jersey Central Power & Light Co. 7.973.87
7 Duke Power 22.032,753 32 PSI Energy Inc 7,871.76
8 Relant Energy HL&P 21.144,483 33 OG&E Eectric Services 7508.88
9 Georgia Power Co. 19.404.709 34 Portland General Electric Co. 7.404.37

10 Florida Power Corp. 16,244,772 35 Wisconsin Elecric Power Co. 7346.84
11 Alabama Power Co. 15.699.081 36 Central Power& Light Co. 7247.62
12 Deroit Edison Co. 14.064.096 37 Public Service Co. of Colorado 705292
13 Carolina Power & Light Co. 13.318.127 38 Potomac Electric Power Co. 7.01363
14 PacifiCorp 13,032.079 39 Tampa Elecric Co. 6.967,17
15 AmerenUE 11.872,621 40 Cincinnati Gas & Electric Co. 6.83394
16 Consolidated Edison Co. of NY. Inc. 11,854996 41 Ohio Power Co. 6.546.13
17 Public Service Electric & Gas Co. 11.747;256 42 Entergy Arkansas, Inc. 6.49292
18 Consumers Energy .11,447,338 43 San Diego Gas & Electric Co. 6.327.48
19 PP&L Inc. 11,381,000 44 South Carolna Eectric & Gas Co. 6268,55
20 Baltimore Gas & Electri Co. 11.349276 45 Massachusetts Electric Co. 6.25188
21 Appaachian Power Co. 10.394,478 46 Nevada Power Co. 6134.66
22 Niagara Mohawk Power Corp. 10.193,922 47 Columbus Southern Power Co. 6112.87t
23 Puget Sound Energy, Inc. 9.787,382 48 West Penn Power Co. 594206:
24 PECO Energy Co. 9.649,013 49 Kentucky Uti Co. 5.447.34
25 Connecticut Light & Power Co. 9.070.738 50 Indiana Michigan Power Co. 5.351.39:
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Rankings of Investor-Owned Electric Utilities Edison Electric Institute

TOP 50 INVESTOR-OWNED ELECTRIC UTILITIES
SALES TO COMMERCIAL CUSTOMERS

Year- 1999

Commercial Commercial
Rank Company Name MWh Sales Rank Company Name MWh Sales1 Florida Power & Light Co. 35.456.942 26 Jersey Central Power & Light Co. 7,618222

2 Pacific Gas & Electic Co. 30.570.948 27 Boston Edison Co. 7.484.6193 TXU Electric & Gas 29,673,933 28 Puget Sound Energy, Inc. 7.461.4824 Commonwealth Edison Co. 29.124.844 29 Entergy Guff States, Inc. 7.310.108
5 Georgia Power Co. 23.715.486 30 Portland General Elecric Co. 7287.4016 Southern California Edison Co. 22.812.150 31 Ohio Edison Co. 6.946.794
7 Duke Power 21.910,912 32 Columbus Southem Power Co. 6,683.1218 Virginia Electric & Power Co. 21,760,428 33 PSI Energy Inc. 6.653.941
9 Public Service Electric & Gas Co 19.932.648 34 Cleveland Electric lliuminating Co. 6.508.752

10 Detroit Edison Co. 19.546.640 35 PP&L Inc. 6.313,00011 Consolidated Edison Co. of NY Inc. 19,337,946 36 San Diego Gas & Electric Co. 6.283,848
12 Reliant Energy HL&P 16,615,979 37 Kansas City Power & Light Co. 6,260,08513 Potomac Electric Power Co 15.889.711 38 Massachusetts Electric Co. 6.105.11214 Baltimore Gas & Electric Co. 13.194.090 39 Appalachian Power Co. 6,092.79215 AmerenUE 12.682.640 40 South Carolina Elecic & Gas Co. 5,952.03016 PacifiCorp 12676.071 41 Cincinnati Gas & Electric Co. 5.392.04417 Alabama Power Co. 12,314,085 42 OG&E Electric Services 5.363.63610 Niagara Mohawk Power Corp. 11.871.169 43 Tampa Electric Co. 5.336.39519 Public Service Co. of Colorado 11,436.253 44 Central Power & Light Co. 5.255.798
20 Carolina Power & Light Co. 11.073.845 45 Entergy Louisiana. Inc. 5.21.419
21 Consumers Energy 10.748,734 46 Northem States Power Co.-MN 5.163084
22 F.-ida Power Corp. 10,326.848 47 Pubic Service Co. of Okldhoma 5.056916
23 Arizona Public Service Co. 9.431.119 48 Ohio Power Co. 5,050.78924 Connecticut Light & Power Co. 8.973.405 49 Entergy Arkansas. Inc. 4880.194
25 Wisconsin Electric Power Co. 8,028.191 50 Idaho Power Co. 4870,063

SALES TO INDUSTRIAL CUSTOMERS
Year- 1999

I iIndustrial* IndRank Company Name MWh Sales Rank Company Name MWh Sales1 Relianl Energy HL&P 31.480.606 26 Illinois Power Co. 8,721,8602 Duke Power 29.878,386 27 PECO Energy Co. 8.645.492
3 Georgia Power Co. 27,300,355 28 Indiana Michigan Power Co. 8236.1774 TXU Electric & Gas 24.671.536 29 Public Service Electric & Gas Co. 8229,498
5 Commonwealth Edison Co 22.473,975 30 Central Power& Light Co. 8.219.4156 Alabama Power Co. 21,942.889 31 Cleveland Electric Illuminating Co. 8.068.9117 Ohio Power Co. 20.303.285 32 West Penn Power Co. 7'7272698 PacrfiCorp 20.248.263 33 Soutwestern Pubic Service Co. 7,315683
9 Southern Califoria Edison Co. 19.707,374 34 Indianapolis Power & Light Co. 7253.76010 Entergy Gul States. Inc. 17.684,463 35 Entergy Arkansas. Inc. 7.053.935

11 Northern States Power Co.-MN 17,555.092 36 Electric Energy Inc.7.013929
12 Detroit Edison Co. 15.883.779 37 Southwestern Eetic Power Co. 6,807,09313 Entergy Louisiana Inc. 15,051.633 38 OG&E Elecric Services 6,621,62914 Carolina Power & Light Co. 14.472.827 39 Minnesota Power 6.435.924
15 Consumers Energy 13,339,546 40 Cincinnati Gas & Electric Co. 6,349,37016 Pacifc Gas & Electric Co. 11,595.419 41 MidAmerican Energy Co. 6225969
17 Niagara Mohawk Power Corp. 11.493.402 42 South Carolina Electric & Gas Co. 6,14024818 PSI Energy Inc. 11,488.756 43 Potomac Edison Co. . 5,84110219 Wisconsin Elecric Power Co. 11.333.561 44 Monongahela Power Co. 5736.71820 Virginia Electric & Power Co. 11.142.066 45 Kentucky Utilities Co. 5,663.09421 Appalachian Power Co. 10.744.639 46 PP&L Inc 5,564,00022 Ohio Valey Electric Corp. 9.805.889 47 Toledo Edison Co. 5448819
23 Ohio Edison Co. 9,732.421 48 Nevada Power Co. 5.445.560
24 Northern Indiana Pubic Service Co. 9.198.314 49 Alliant EnergyllES Utiities, Inc. 5,071.54525 AmerenUE 8,872.434 50 Public Service Co. of Oklahoma 4,971.651
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Rankings of Investor-Owned Electric Utilities Edison Electric Institute

SECTION IV
Rankings of Operating Companies by Revenues

From Sales to Ultimate Customers

TOP 5 OPERATING COMPANIES BY
1999 ELECTRIC OPERATING REVENUES

By Class of Service

Residential Revenues
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Rankinrs of Investor-Owned Electric Utilities Edison Electric Institute

TOP 50 INVESTOR-OWNED ELECTRIC UTILITIES
REVENUES FROM SALES TO ULTIMATE CUSTOMERS

Year- 1999
Thousands of Dollars

Total Total
Bank Company Name Rmtvnues Rnk ConDarry Name Revenu

1 Pacfic Gas and Eectic Co. $6,785.994 26 Entergy Gulf States. Inc 1,788.538
2 Southern Caitorria Edison Co. 6.692.164 27 Potoac Electric Power Co. 1.788040
3 Cornmowealh Edison Co. 6.175,861 28 PP&L, Inc. 1.761.778
4 TXU Electric & Gas 5.851,857 29 Cleveland Elecic Illuminating Co. 1.743.148
5 Florida Power & Light Co. 5,830,116 30 Aron Public Service Co. 1.716,236
6 Consolidated Edison Co. ofNY. Inc. 4.500.992 31 Entergy Louisiana. Inc 1.68,442
7 Reliant Energy HLAP 4,247,269 32 Wisconsin Eectric Power Co. 1.550,536
8 Georgia Power Co. 4.129.088 33 New Yort State Elecic & Gas Corp. 1.492,881
9 Duke Power 4.093.115 34 San Dego Gas & Electric Co. 1415,141

10 Virginia Electric and Power Co. 3,989.073 35 Ohio Power Co. 1.393.498
11 Public Service Electric and Gas Co. 3,873,893 36 Public Service Co. of Colorado 1375,599
12 Detroit Edison Co. 3,791.116 37 Boston Edison Co. 1.338,479
13 Niagara Mohawk Power Corp. 3.043,028 38 Central Power and Ligh Co. 1.306,971
14 Alabama Power Co. 2.811,117 39 Appalachian Power Co. 1,292,237
15 Carinae Power & Light Co. 2.519,348 40 Puget Sound Energy 1,269,286
16 Consumer Energy 2.498.266 41 Cincinnati Gas & iecric Co. 1.259,683
17 Florida Power Corp. 2.361.848 42 Massachusetts Electric Co. 1259.428
18 Connectic Light and Power Co. 2,190,813 43 PSI Enegy. Inc. 1251012
19 PacihCoqp 2172.555 44 OG&E Eectric Services 1.191.079
20 Baltimore Gas & Electric Co. 2.118.845 45 Entergy Arkansas. Inc. 1.172352
21 Ohio Edison Co. 2093.478 46 Illinois Power Co. 1,138a822
22 PECO Energy Co. 2.066.833 47 South Carolna Electric & Gas Co. 1.124.176
23 AmerenUE 2,038.863 48 Tampa Electric Co. 1,100,103
24 Jersey Central Power & Light Co. 2010.735 49 Columbus Southern Power Co. 1062454
25 Nrthem States Power Co. - MN 1.922.997 50 Indiana Michigan Power Co. 1.039,934

REVENUES FROM SALES TO RESIDENTIAL CUSTOMERS
Year- 1999

Thousands of Dolars

Residential ResidenialBank Company Na Renuea Bank omany NameRenue
1 Fklrida Power & Light Co. S3.345.390 26 PacfCorp 799,574
2 Pacific Gas & Electic Co. 2.941.464 27 New York State Electri & Gas Corp. 736368
3 Southern Calfornia Edison Co. 2.758,443 28 Northern States Power Co.-MN 882,784
4 TXU Electric & Gas 2,644.063 29 San Diego Gas & Electric Co. 662,437
5 Commorrweath Edison Co. 2.205,066 30 Entergy Louisiana, Inc 620.146
6 Vrginia Electric Power Co. 1.892.318 31 Puget Sound Energy. Inc. 6082597 Corsolidated Edison Co. of NY Inc. 1.881.808 32 Entergy Guf States, Inc. 607.874
8 Reldant Energy HL&P 1.773.925 33 Cleveland Electric Iluminating Co. 598957
9 Duke Power 1.596.132 34 Potomac Elecic Power Co. 586.311

10 Georgia Power Co. 1.410.099 35 Appalachian Power Co. 578.16211 Florida Power Corp. 1.394.869 36 Wisconsin Electric Power Co. 574769
12 Pubic Service Electric & Gas Co. 1.319.499 37 Tampa Electric Co. 557443
13 Detroit Edion Co. 1.300.433 38 Massachusetts Eectric Co. 553247
14 Niagara Mohawk Power Corp. 1246.846 39 Centr Power & Light Co. 540452
15 Alabama Power Co. 1.145.646 40 Entergy Arkansas. nc. 533245
16 PECO Energy Co. 1.090.823 41 Cincnnai Gas & Eecdric Co. 529476
17 CaroFa Power & Light Co. 1.053.996 42 Public Serice Co. d Colorao 529.463
18 Connectcu Light & Power Co. 1.014.215 .43 OG&E Eectic Services 51599
19 Consumers Energy 976.006 44 PSI Energy Inc 511821
20 Bltbmre Gas & Eleric Co. 975.259 45 South Carolina Electric & Gas Co. 495,653
21 ey Cntral Power & Light Co. 923.345 46 Columbus Souther Power Co. 473200
22 PP&L Inc 918,000 47 Boston Edson Co. 450280
23 ArerenUE 871,211 48 Atlantic City Electric Co. 44570
24 Ohio Edison Co. 854.746 49 Potand General Eectic Co. 437080
25 Arnzna Public Service Co. 805.173 50 Ohio Power Co. 433,739
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Raokings of Investor-Owned Electric Utilities Edison Electric Institute

TOP 50 INVESTOR-OWNED ELECTRIC UTILITIES

REVENUES FROM SALES TO COMMERCIAL CUSTOMERS

Year- 1999
Thousands of Dollars

Commercil Commercial

Rank Company Name Revenues Rank Company Name Revenues
1 Pacif Gas & Electic Co. $3,051,519 26 Public Service Co. of Colorado 618.638

2 Consolidated Edison Co. of NY Inc. 2471.560 27 Floida Power Corp. 617,586
3 Southern California Edison Co. 2,415,477 2 Cleveland Electric Iluminating Co. 617.170

4 Florida Powe & Light Co. 2.218.382 29 San Diego Gas & Eectric Co. 591.820
5 Commonwealth Edison Co. 2.196.069 30 Wiscxsin Electric Power Co. 510.094

6 Public Service Electric & Gas Co. 1.888209 31 PP&L. Inc 497 000
7 TXU Elecic & Gas 1.841.a27 32 Puget Sound Energy. Inc 474.240
8 Detroit Edison Co. 1.62B,642 33 Massachusetts Electric Co. 472.607
9 Georgia Power Co. 1,527,880 34 PECO Energy Co. 449,324

10 Duke Power 1.272.801 35 Entergy Gu States. Inc. 430,292
11 Vrginia Electric & Power Co. 1,210.849 36 Coumbus Southern Power Co. 420612

12 Niagara Mohawk Poer Corp. 1.195.701 37 Central Power & Light Co. 393,595
13 Reiant Energy HL&P 1.146,185 38 Knsa City Power & Light Co. 387068

14 Potomac Electic Power Co. 1,121.287 39 Entergy Louisiaa, Inc 388.042
15 Baltncre Gas & Eledric Co. 902.553 40 New York State Electric & Gas Corp. 383,818
16 Connecticut Light & Power Co. 50.729 41 Atlantic City Elecric Co. 377,195
17 Alabarna Power Co. 807.098 42 South Carolina Electric & Gas Co. 366.805
18 Jersey Cetral Power & ight Co. 795,105 43 Ccidcinati Gas & Electric Co. 363.183
19 Consumes Energy 792.692 44 Portand General Electric Co. 355.615
20 AmerenUE 766.750 45 Tampa Eectric Co. 345,503
21 Boston Edison Co. 736.865 46 Northern States Power Co. - MN 344,246
22 Arizona Public Service Co. 733,038 47 PSI Energy. Inc 331.800
.3 Carodina Power & Light Co. 704.603 48 Illinois Pwer Co. 329,223
24 Pac-fCorp 663,012 49 Delrarva Power & Light Co. 323,901
25 Ohio Edison Co. 648,359 50 OG&E Eedric Serices 317.950

REVENUES FROM SALES TO INDUSTRIAL CUSTOMERS
Year - 1999

Thousands of Dollars

Industrial Industrial
Rank Company Name Revenues Rank Company Name Revenues

1 Southern California Edison Co. 51.440.183 26 AmerenUE 385.538
2 Reliant Energy HL&P 1.299899 27 Appalachian Power Co. 377,373
3 Commorneat Edison Co. 1290,926 28 Illinois Power Co. 368288
4 Duke Power 1.198,634 29 Indiana Michigan Power Co. 364.606
5 Georgia Power Co. 1.143.002 30 Entergy Arkansas, Inc 335.824
6 TXU Elecric & Gas 938.191 31 Central Power & Light Co. 330.629
7 Northern States Power Co.- MN 868.700 32 PP&L Inc. 329.000
8 Albarna Power Co. 843.090 33 IndianapoDs Powe & Light Co. 328.903
9 Detroit Edison Co. 815.149 34 West Penn Power Co. 320.349

10 Pacific Gas & Electric Co. 728.143 35 Connecticut Light & Power Co. 291,062
11 Entergy Gulf States. Inc 718.778 36 Nevada Powe Co. 290.410
12 Consum ers Energy 705026 37 Cicinnati Gas & Electric Co. 283,679
13 Carolina Power & Light Co. 685,054 38 Toedo Edison Co. 277,305
14 PaciCorp 679.654 39 Jersey Cenral Power & Light Co. 271,954
15 Ohio Power Co. 674,998 40 MidAmerican Energy Co. 264.760
16 Entergy Louisiana. Inc. 646.517 41 Hawaiian Electric Co.. Inc. 258.870
17 Public Service Elecric & Gas Co. 607.755 42 Southwestern Electric Power Co. 255.038
;8 Ohio Edison Co. 583.400 43 Dayton Power and Light Co. 242.410
19 Niagara Mohawk Power Corp. 550,463 44 OGE Electric Services 239.934
20 Ceveland Eectric Illuminating Co. 508,585 45 South Carolina Electic & Gas Co. 233.625
2; PECO Energy Co. 471,253 46 Minnesota Power 229.601
22 Wisconsin Elecic Power Co. 451,164 47 Central Maine Power Co. 229,395
23 Virginia Electric & Power Co. 437.487 48 New York State Electric & Gas Corp. 222,426
24 Northern Indiana Pubic Service Co. 416.176 49 Southwestern Public Service Co. 222258
25 PSI Energy Inc. 398.802 50 Massachusetts Elecric Co. 220.891
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Ranidngs of Investor-Owned Electric Utilities Edison Electric Institute

TOP 50 INVESTOR-OWNED ELECTRIC UTILITIES
COMPARATIVE RANKING OF REVENUES, SALES AND ULTIMATE CUSTOMERS

Year- 1999

Company Name Revenues Rank MWh Sales Rank Customers Rank
Pacific Gas & Electic Co. 56.785.994 1 70.186.749 6 4.535.909 1
Southern Ca3doria Edison Co. 6,692.164 2 67,206,530 8 4.213.562 2
Caomowealth Edison Co. 6,175,861 3 83,500,597 3 3.475,519 4
TXU Electric & Gas 5.851.857 4 95.927.336 1 2.537.010 6
Flida Power & Light Co. 5,830.116 5 84.450,082 2 3,756.012 3
Consolidatd Edison Co. of New Yorc. Inc. 4.500.992 6 32.630.506 20 3.054,693 5
ReCant Energy HL&P 4247.269 7 69.374.552 7 1,645.552 13
Georga Power Co. 4,129.088 8 70.972.000 5 1.854,311 11
Duke Power 4.093,115 9 74.109.763 4 2,022.835 9
Virginia Electric & Power Co. 3.989.073 10 65.826,104 9 2.047.938 8
Public Service Electric& Gas Co. 3.873.893 11 40,289,444 13 1,991609 10
Deroit Edison Co. 3.791.116 12 49,822.40 11 2078,607 7
Niagara Mohawk Power Cor. 3.043.028 13 33.756.106 17 1.579,090 14
Alabama Power Co. 2.811.117 14 50.157204 10 1.303,541 17
Carolina Power & Lighl Co. 2519.348 15 40217.290 14 1.199,456 21
Consumers Energy 2.498.266 16 35.754.796 15 1.651.437 12
Florida Power Corp. 2361,848 17 33.441.029 19 1.371.188 16
Connecicut Light & Power Co.. The 2.190,813 18 22.315.405 33 1.120.816 26
PacifiCop 2.172.555 19 46,605,155 12 1,449.207 15
Balimore Gas & Electric Co. 2.118.845 20 29,264.078 23 1.126.035 25
Ohio Edison Co. 2093.478 21 24.946.704 28 98772 29
PECO Energy Co. 2.066.833 22 23,593.639 30 1,256756 19
AmrenUE 2.036.863 23 33,565.723 18 1.164.127 24
Jersey Central Power & Lght Co. 2,010.735 24 18,951.186 41 989.126 28
Norhern States Power Co. -MN 1.922,997 25 31.645.688 22 1281.491 18
Entergy Gulf States. Inc. 1.788.538 26 34.347.913 16 664.043 42
Pepco 1.788.040 27 24.209.242 29 696243 38
PP&L Inc. 1.761,778 28 23.397.070 31 1,214.301 20
Cleveland Electric Illuminabng Co.. The 1.743.148 29 20.021,621 39 742.357 35
Arizona Public Service C. 1,716,236 30 20.961.836 37 806,569 34
Entergy Louisiana. Inc. 1.686442 . 31 29.095.658 24 634.997 48

isconsin Electric Power Co. 1.550.536 32 26.877.397 26 995.876 27
New York State Electric & Gas Corp. 1.492.881 33 13.192.379 62 813.137 33
San Diego Gas & Electric Co. 1.415.141 34 14.718.306 56 1.184.844 23
Ohio Power Co. 1.393.498 35 31.982.889 21 685.577 40
Public Service Co. of Colorado 1.375.599 36 23.337.607 32 1.194.847 22
Boslon Edison Co. 1,338.479 37 12.864,155 63 o76.915 41
Central Power & Ught Co. 1.306.971 38 21.303.608 35 661.105 44
Appalachian Power Co. 1.292.237 39 27.933,324 25 892748 32
Puget Sound Energy 1.269286 40 21.292035 36 899.902 31
Cinnnati Gas & EJectric Co. 1.259.683 41 20,070.826 38 632452 49
Massachusetts Eectric Co. 1.259.428 42 15.657,428 52 981.469 30
PSI Energy. inc 1.251.012 43 26,080,752 27 696.330 37
OG&E Electic Services 1,191.079 44 21.916.854 34 697.939 36
Entergy Aransas. Inc. 1172,352 45 18.663.671 43 637244 47
Illinois Power Co. 1.138.822 46 18.215.452 45 485.879 59
Sou.t Carorma Eectric & Gas Co. 1.124,176 47 18.878,812 42 522.302 55
Tampa Electric Co. 1.100.103 48 15.804.958 51 543.661 53
Cdumbus Southern Power Co. 1.062.454 49 16.435.078 47 645,491 46
Indiana Michigan Power Co. 1.039.934 50 18.339.892 44 556,970 51
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lankines of investor-Owned Electr Utilities Edison Electric Institute

SECTION V
Additional Rankings of Operating Companies

1999 Data
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Rankings of Investor-Owned Electric Utilities Edison Electric Institute

TOP 50 INVESTOR-OWNED ELECTRIC UTILITIES
NET GENERATION

Year- 1999
Megawattoun

Rank Company Name Generation Rank Company Name Generation
1 Cornmorweaf Edison Co. 99,683,853 26 Wsconsin Electric Power Co. 28,398.952
2 TXU Electric & Gas 94,574,997 27 Cncinati Gas & Elecric Co. 27,112.651
3 Duke Power 81.869260 28 Consuers Energy 25.329.352
4 Florida Powr & Light Co. 76,839,241 29 Entrgy Arkansas. Inc. 22,990.765
5 Geogia Power Co. 69.328.069 30 Potxnac Electric Power Co. 22.806.586
6 Alabama Power Co. 62.794,354 31 Arizoa Public Servce Co. 22,484,845
7 Virginia Electric and Power Co. 62269.185 32 Southwstern Public Service Co. 22,366.482
8 Reiant Energy HLAP 60,496.311 33 Centra Power & Light Co. 22,165,977
9 PacfiCorp 57.541.406 34 Southwstern Electric Power Co. 22.145.646

10 Detroit Edison Co. 52.499.750 35 OG&E Electric Services 21.767.546
11 Carolina Power & Light Co. 51.665.192 36 Etergy Louisiana. Inc. 20,990.235
12 Ohio Power Co. 46,933.555 37 MdAmerican Energy Co. 19,757.510
13 PECO Energy Co. 42,054.432 38 Public Service Co of Colorado 19,707.204
14 PP&L Inc. 39.470.951 39 Cleveand Electric Illuninating Co. 19.636.958
15 AmerenUE 37,579,419 40 Kentucky tilities Co. 18,205.574
16 Publc Servic e Electric & Gas Co. 34.568,422 41 Idaho Power Co. 17.917.936
17 Pacific Gas & Electric Co. 33.834,631 42 West Penn Power Co. 17,490,239
18 Northern States Power Co. - MN 33.724.560 43 South Carolina Electric & Gas Co. 17,055,438
19 Baltimore Gas & Electric Co. 32.683.655 44 Northern Indiana Public Service Co. 17,005.071
20 Southern California Edison Co. 32.383.136 45 Illinso Power Co. 16.792,644
21 PSI Energy Inc. 32,275.666 46 Dayton Power & Light Co. 16,728.107
22 Forida Power Corp. 32,140,176 47 Indianapolis Power & Liglt Co. 16.210,867
23 Appalachian Power Co. 31.819,012 48 Tampa Eectric Co. 15.835,011
24 Entergy Guff States. Inc. 29.291.355 49 Consordated Edison Co. of NY. Inc 15,549.062
2.5 Ohio Ecson Co. 29.283,756 50 Kansas City Power & Ligt Co. 14.827.901

SALES FOR RESALE
Year- 1999

Megawatthours

Sales Sales
Rank Company Name for Resale Rank Company Name .for Resale

1 PECO Energy Co. 42.741,425 26 Louisville Gas & Electric Co. 8.428,472
2 PacifCorp 36,315,498 Z7 AEP Generating Co. 8.296,946
3 PP&L Inc.. 31.709,386 28 Soutwestern Public Service Co. 7.599,535
4 PSI Energy Inc 28.971.339 29 System Enery Resources Inc. 7.584.676
5 Cincinati Gas & Electric Co. 27.566.718 30 Indiana Michigan Power Co. 7.580.517
6 Avista Corp. 19777.887 31 Southwestern Eectric Power Co. 7,521.517
7 Commonwealth Edison Co. 19.487287 32 Duke Power 7.437.909
8 Ohio Power Co. 18.869,866 33 MidAmerican Energy Co. 7,167,449
9 Public Service Co of Colorado 17,997,230 34 Connecticut Light & Power Co. 6.941.382

10 Aabarma Power Co. 17,119,732 35 AmerenUE 6.857.763
11 Arizona Public Service Co. 15.862298 36 Geogia Power Co. 6865,174
12 Carolina Power & Light Co. 14,541,871 37 Southern ectric Generating Co. 6.677.430
13 Portland General Electric Co. 14.384,519 38 Ohio Valey Eeric Corp 6.538,119
14 Entergy Arkansas. Inc. 12.460205 39 Illinos Power Co. 6.526.265
15 KeySpan Generaton LLC 12.142.079 40 Cteco Utilry Group Inc 6.438.974
16 Puget Sound Energy. Inc. 11.873.006 41 Montaa Power Co. 6.322424
17 Public Service Co. d New Mexico 11.171.621 42 North Sates Power Co. - MN 6.304.678
18 West Penn Power Co. 10.207.209 43 Ohio Edison Co. 6.124.176
19 Kentucky Utilites Co. 10,188.369 44 Idaho Power Co. 5923.948
20 Appalachian Power Co. 9.804.230 45 Public Service Co. of New Harpshire 5875.136
21 Vrgnia Electric & Power Co. 9.742,110 46 Derbit Edison Co. 5702232
22 Public Service Electic & Gas Co. 9.711.620 47 New York State Electric & Gas Corp. 5.525137
23 Delmarva Power & Light Co. 9.157,794 48 AnerenCIPS 5.306.387
24 Consolidated Edison Co. of NY. Inc. 9.105.786 49 Tucson Electric Power Co. 5.224.235
25 Indiana-Kentucky Eectric Corp. 8.487.027 50 Potomac Eleric Power Co. 5.036.509
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Rankinds of Investor-Owned Electric Utilities Edison Electric Imntttte

TOP 50 INVESTOR-OWNED ELECTRIC UTILITIES

ELECTRIC DEPARTMENT EMPLOYEES
Year-1999

Rank Company Name Employees Rank Company Name Employees

1 Commonwealth Edison Co. 13,932 26 Potomac Electic Power Co. 3.603
2 Pacific Gas and Electric Co. 13,073 27 Appalachian Pwer Co. 3,304

3 Southern California Edison Co. 13.040 28 South Caroina Electric & Gas Co. 3.287
4 Duke Power 12.242 29 Indiana Michigan Power Co. 3,119
5 Consolidated Edison Co. of NY. Inc. 9.926 30 Ohio Power Co. 3,084
6 Florida Power & Light Co. 9.676 31 Tampa Electric Co. 2.755
7 Virginia Elecric and Power Co. 9.065 32 Portland General Eectric Co. 2.605
8 Georgia Power Co. 8,607 33 Kansas City Power & Light Co. 2485
9 Detroit Edison Co. 8.425 34 MidAmerian Energy Co. 2.460

10 TU Electric & Gas Co. 7,868 35 New York State Electric & Gas Corp. 2,431
11 Pacificorp 7.574 36 Connecticut Light and Power Co. 2,348
12 Public Service Electric and Gas Co. 7,230 37 Duquesne Light Co. 2,142
13 Alabama Power Co. 6.701 38 Northern Indiana Public Service Co. 2.052
14 Reliant Energy HL&P 6.645 39 OG&E Electric Services 2,046
15 Carolina Power & Light Co. 6.333 40 San Diego Gas & Electric Co. 2.024
.F ?P&L Inc. 6,314 41 Alliant UtilitieslES Uilities Inc. 2,014
17 PECO Energy Co. 6.235 42 Boston Edison Co. 2.009
18 Niagara Mohawk Power Corp. 6,161 43 Wsconsin Public Service Corp. 1,979
19 Arizona Public Service Co. 5.959 44 PSI Energy. Inc. 1.903
20 Consuners Energy 5.730 45 Indianapolis Power & Light Co. 1,833
21 Balimore Gas and Electric Co. 5.097 46 Ohio Edison Co. 1,811
.?2 Florida Power Corp. 4,766 47 Cincnnati Gas & Electric Co. 1,788
23 Noohem States Power Co. - MN 4.764 48 Public Service Co. of Colorado 1,728
2, Wisconsin Electric Power Co. 4,525 49 Idaho Power Co. 1,720
25 AmerenUE 3.978 50 Puget Sound Energy. Inc. 1.718
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Rankings of lavestor-Owned Electric Utilities Edison Electric Inst

TOP 10 INVESTOR-OWNED ELECTRIC UTILITIES

FOSSIL FUEL RECEIPTS
Year- 1999

Coal Petr
(thousand (thot

Rank Company Name short tons) Rank Company Name ba
1 TXU Electic & Gas Co. 34,554 1 Florida Pwer & Light Co. 3,
2 Georgia Power Co. 32.505 2 Hawaiian Eectric Co Inc. 1
3 PacifiCorp 30,73 3 Forida Power Corp. 1
4 Alabama Power Co. 24.398 4 Connecc Light & Power Co.
5 Detroit Edison Co. 20,444 5 KeySpan Enegy
6 Refant Energy HL&P 20,059 6 Cental Hudson Gas & Electric Corp.
7 AmerenUE 17.789 7 Entergy Mississippi Co.
8 PSI Energy Inc. 16.030 8 Consolidated Edison Co. o NY. Inc.
9 Duke Power 14,802 9 Potomac Electric Power Cao

10 Ohio Power Co. 14.504 10 Virginia Eectric & Power Co.

Petroleum
Gas (thou

Rank Company Name (thousand Mcf) Rank Company Name short
1 TXU Electric Gas Co. 375.690 1 Pennsytvania Power Co.
2 Reliant Energy HL&P 250.565 2 Northern Indiana Public Service Co.
3 ntergy Gulf States Co. 193.162 3 Northern Stales Power Co.
4 Florida Power 8 Light Co. 192.915 4 PP&L, Inc.
5 Entergy Louisiana Co. 140,477 4 Uticorp United Inc.
6 Central Power & Light Co. 128,535 6 Wisconsin Eectric Power Co.
7 Public Service Co. of Oldahoma 79,118 7 AJliant Energy/Wsconsin Power & igh
.3 K.eySpan Energy Corp. 78,994 8 Central Power & Light Co.
9 outhwestern Public Service Co. 67,441 9 Indianapois Power & Light Co.

, i 10 OG&E Eectric Services 62,113 10 AmerenUE

Fuel Oil
(thousand

): RRank Company Name barrels)
1 Forida Power & Light Co. 37.403
2 Hawaiian Electric Co.. Inc. 10,713
3 Florida Power Corp. 10229

| ~. 4 Connecticu Light & Power Co. 7221
5 KeySpan Energy Corp. 6.874
6 Central Hudson Gas & Electric Corp. 5,912
7 Consolidated Edison Co. of NY. Inc. 4.949
8 Entergy Mississippi Co. 4.916
9 Potomac Electric Power Co. 3.865

10 Virginia Electric Power Co. 3,711
Note: Datama for ectr gneratiang plant wl a tot steamn-ek t and combfepd-qye rnepate cpadty o 50 or more mean s.att
Source: Federal Enery Regulatory Comission. FERC Fonn 423. Montly Report Cost and Qurty rf Fuet tar Eler:ic Uty ltants.
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SECTION VI
Miscellaneous

Investor-Owned Electric Utility Holding
Companies and Systems

Investor-Owned Electric Utility Mergers
and Name Changes

Glossary of Terms

23
Copyright 0 2(00 EE. A Rights Rcscavd. 900

DOE002-0910



R2nkines of Iovestor-Owied Electric Utilities Edison Electric Institute

INVESTOR-OWNED ELECTRIC UTILITY HOLDING COMPANIES AND SYSTEMS

AES Corporation (AES) American Electric Power Company, Inc. (AEP) *
1001 North 19* Stret I Riverside Plaza
Arlington, VA 22209 Columbus, OH 43215-2373
(703)522-1315 (614)223-1000

Central Illinois Light Company AEP Generating Company
Appalachian Power Company

Alaska Energy and Resources Company (AER) Central Power & Light Company
5601 Tonsgard Court Columbus Southern Power Company
Juneau, AK 99801-7201 Indiana Michigan Power Company
(907) 780-2222 Kentucky Power Company

Alaska Electric Light and Power Company Kingsport Power Company
Ohio Power Company

Allegheny Energy, Inc. (AYE) Public Service Company of Oklaboma
10435 Downsville Pic Southwestern Electric Power Company
Hagersiown, MD 21740-1766 West Texas Utilities Company
(301) 790-3400 Wheeling Power Company

Monongahela Power Company Note: All sbsidiarles operote under the name American
Potomac Edison Company, The lectric Pwr. Their legal nams are listed above
West Penn Power Company

Note: All subsidiaries operate under the name Allegheny American States Water Company (AWR)
Power. Their legal ams are listed above. 630 East Foothill Bouklvard

San Dimas, CA 91773-1212
ALLETE (ALE) (909) 394-3600
30 West Superior Stret Southern California Water Company
Duluth, MN 55802-2093
(218) 722-2641 Central Vermont Pubic Service Corporation (CV)

Minnesota Power 77 Grove Stret
Superior Water, Light and Power Company Rutland, VT 05701-0608

(802) 773-2711
Alliant Energy Corporation (LN) * Connecticut Valley Electric Company. Inc.
222 West Washington Avenue
Madison. WI 53701-0192 CH Eaergy Group, Incl (CNH)
(608) 252-3311 284 South Avenue

Alliant Encrgy/IES Utilities Inc. Poughkepsic NY 12601-4823
Alliant Energy/Intersatr Power Company (914) 452-2000
Alliant Energy/Wisconsin Power and Light Company Central Hudson Gas & Electric Corporation

South Bcloit Water, Gas and Electric Company

CinerZy Corp. (CIN)
Ameren Corp. (AEE)' 139 East Fourth Street
One Amercn Plaza Cincinnati, OH 45202-4003
1901 Choutcau Avenue (513) 287-2644
St Louis, MO 63103-3003 Cincinnati Gas & Electric Company, The
(314) 621-3222 Miami Power Corporation

AmcrcnCIPS Union Light Heat & Power Company
Axne crnUE West Harison Gas &.Electric Company

PSI Energy, Inc.

*Subject to the full regulatory scope of th Public Uility Holding Company Act of 1935 (PUHCA).
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Rankings of Investor-Owned Electric Utilities Edison Electric Institute

INVESTOR-OWNED ELECTRIC UTLITY HOLDING COMPANIES AND SYSTEMS, Cont'd.

Cleco Corporation (CNL) DPL Inc (DPL)
2030 Donahue Ferry Road Courthous Plaza, SW
Pineville, LA 71360-5226 Dayton. OH 45402
(318)484-7400 (937) 224-6000

Cleco Utility Group, Inc Dayton Power and Light Company, The

CMS Energy Corporation (CMS) DQE (DQE)
Fairlane Plaza South Cerrington Corp. Center
330 Town Cente Drive 500 Cberrington Pkwy
Dearborn, MI 48126 Coraopolis, PA 15108-3184
(313) 436-9261 (412) 262-4700

Consumers Energy Duquesn Light Company

Conectiv (CIV) DTE Energy Company (DTE)
800 King Street 2000 Second Avenue
Wilmington, DE 19899 Detroit, Ml 48226-1279
(302) 429-3114 (313) 235-8000

Atlantic City Electric Company Detroit Edison Company, The
Decpwater Opering Company

Delmarva Power & Light Company Duke Energy Corporation (DUK)
422 South Church Street

Consolidated Edison, Inc. (ED) Charlote, NC 28201-1006
4 Irving Place (704) 594-6200
New York. NY 10003-3502 Duke Power
(212) 460-4600 Nantahala Power & Light Company

Consolidated Edison Company of New York, IDC.
Orangc and Rockland Utilities Inc. Dyney (DYN)

Pike County Light & Power Company 1000 Louisiana
Rockland Electric Company Houston. TX 77002

(713) 507-600
Constellation Energy Group, Inc. (CEG) Illinois Power Company
250 West Pra Stree
Baltimore, MD 21201 Edison Internatiomal (EDI)
(410) 234-5685 2244 Walnut Grove Avenue

Baltimore Gas and Electric Company Rosanead, CA 91770-0800
(626) 302-2222

CP&L Energy, Inc Southern California Edison Company
411 Fayclteville Stree Mall
Raleigh, NC 27601-1748 Energy East Corporation (EAS)
(919) 546-6111 1 Commerce Plaa

Carolina Power & Light Company Albany. NY 12260
(518) 434-3014

Dominion Resources, Inc. (DRI)* Central Maine Power Company
120 Tredega Street New York State Electric & Gas Corporation
Richmond, VA 23219
(804) 819-2000 Enren Corp. (ENE)

Dominion Virginia Power 1400 Smith Street
Dominion Nonh Carolina Power Houston, TX 77002

(713) 853-6161
Portland Genral Electric Company

Subject to the full regulatory scope of the Public Utility Holding Company Act of 1935 (PUHCA).

25 902
Copyight 0 2000 EE. All Right Reservd 902

DOE002-0912



Ranings of Investor-Owned Electric Utilities Edison Electric Institute

INVESTOR-OWNED ELECTRIC UTILITY HOLDING COMPANIES AND SYSTEMS, Cont'&

Entergy Corporation (EC) * Hawaiian Electri Indstries, Inc. (HEI)
639 Loyola Avenue 900 Richards Street
New Orleans. LA 70113-1704 Honolulu, H 96813
(504) 529-5262 (808) 543-5662

Entagy Arkansas, Inc. Hawaiian Elecric Company, Inc.
Entergy Gulf States, Inc. Hawaii Elcctric Light Company, Inc.
Entergy Louisiana, Inc. Maui Electric Company, Ltd.
Entergy Mississippi, Inc
Entergy New Orleans Inc. IDACORP, Inc. (IDA)
System Energy Resources, Inc. 1221 West Idaho Street

Boise, ID 83702-5627
Exelon Corporation (EXE) * (208) 388-2200
One First National Plaza Idaho Power Company
10 South Dearborn Street
Chicago, IL 60690-3005 IPALCO EIterprises, Inc. (IPL)
(312) 394-7399 25 Monument Circle

Commonwealth Edison Company Indianapolis, IN 46206-1595
Commonwealh Edison Company of Indiana (317)2618261
PECO Energy Power Company Indiarnpolis Power & Light Company

Susquehanna Power Company, The
Susquehanna Electric Company, The KeySpan Corporation (KSE)

One MetroTech Center
FirstEaergy Corp. (FE) Brooklyn, NY 11201-3851
76 South Main (718) 403-2000
Akron, OH 44308-1890 KeySpan Gcnration LLC
(80C) 736-3402

Cleveland Electric Illuminating Company, The LG&E Energy Corporation (LGE)
Ohio Edison Company 220 West Main Strr:

Pennsylvania Power Company Louisville, KY 40232
Toledo Edison Company, The (502) 627-2000

Kentucky Utilities Company
Florida Progress Corporation (FPC) Louisville Gas and Elcctric Company
One Progress Plaza
SL Persburg, FL 33701 MidAmerican Energy Holdings Company (MEC)
(727) 824-6400 666 Grand Avenue

Florida Power Corporation Des Moioes, IA 50309
(515) 242-4300

FPL Group, Inc. (FPL) MidAmerican Energy Company
700 Universe Boulevard
Juno Bach. FL 33408-2683 National Grid Group pie (NGG) '
(561) 694-4000 National Grid House, Kirby Comer Road

Florida Power & Light Company Coventry CV4 8JY, England
01-44-1203423616

GPU, Inc (GPU) Natronal Grid USA
300 Madison Avenue Granite State Electric Company
Moristown, NI 07962-1911 Maachustts Elcic Company
(973) 455-8200 Montaup Elctric Company

Jersey Central Power & Light Company Nantucket Electric Company
Metropolitan Edison Company Narraganser Electric Company, The

York Haven Power Company New England Electric Tranmission Corporation
Pennsylvania Eectric Company New England Hyd-Transmission CorporationNote: GPU. Inc. operaes under the namt GPU. All New England Hydro-Transmision Elecric Co.

subsidiaris operare under the nam GPUnergy. 77ir New England Power Company
legal names are listed above.

Subject to the full rrgulatory scope of the Public Utility Holding Company Act of 1935 (PUHCA).
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INVESTOR-OWNED ELECTRIC UILITY HOLDING COMPANIES AND SYSTEMS, Cont'd.

Niagara Mohawk Holdings Inc. (NMK) Public Service Enterprise Group, Inc. (PSEG)
300 Erie Boulevard West 80 Park Plaza
Syracuse, NY 13202-4201 Newark, NJ 07102-4106
(315)474-1511 (973) 430-700

Niagara Mohawk Power Corp. Public Service Eectric and Gas Company

NiSourceoc. (N]) Reliant Energy, Inc. (REI)
801 East 86th Avenue 1111 Louisiana
Mcrrillville, IN 46410 Houston, TX 77002-5231
(219) 853-5200 (713)207-3000

Northern Indiana Public Service Company Reliant Energy HL&P

Northeast Utilities (NU) * RGS Energy Group Inc. (RGS)
174 Brush Hill Avenue 89 East Avenue
West Springfield, MA 01090-0010 Rochester NY 14649-0001
(413) 785-5871 (716) 771-4444

Connecticut Light and Power Company, The Rochester Gas and Electric Corporation
Holyoke Waler Power Company

Holyoke Power and Electric Company SCANA Corporation (SCG)
Public Service Company of New Hampshire 1426 Main Street
Western Massachusetts Electric Company Columbia, SC 29201

(803) 217-9000
NSTAR (NST) South Carolina Electric & Gas Company
800 Boylson Stret South Caolina Generating Company, Inc.
Boston, MA 02199-8003
(617)424-2000 ScottibPower Group (SPI)

Boston Edison Company I Atlantic Quay
Cambridge Electric Light Company Glasgow G2 8SP, Scotland
Canal Electric Company 011-44-141-2488200
Commonwealth Electric Company PacifiCorp

OGE Energy Corp. (OGE) Sempra Energy (SRE)
321 North Harvey Avenue 101 Ash Street
Oklahoma City, OK 73102 San Diego, CA 92101-3906
(405) 553-3000 (619) 696-2000

OG&E Electric Services San Diego Gas & Electric Company

PG&E Corporation (PCG) Sierra Pacific Resources (SPR)
1 Market, Spear Tower 6100 Ncil Road
Suite 2400 Reo, NV 89511-1132
San Francisco, CA 94105 (775) 834-4011
(415) 267-7000 Nevada Power Company

Pacific Gas & Electric Company Sierra Pacific Power Company

Pinnacle West Capital Corporation (PNW) Southern Company, Tbe (SO)
400 East Van Buren Srcct 270 Peachtrec Street NW
Phoenix, AZ 85072 Atlanta. GA 30303
(602) 379-2616 (404) 506-6526

Arizona Public Service Company Alabama Power Company
Georgia Power Company

PPL Corporation (PPL) Gulf Power Company
Two North Ninth Street Mississippi Power Company.
Allcntown, PA 18101-1179 Savannah Electric and Power Company
(6)0) 774-5151 Southern Electrc Gncrating Company

PPL Utilitics

*Subjecc to the full regulatory scope of the Public Utility Holding Company Act of 1935 (PUHCA).
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Rantings of Investor-Owned Electric Utilities Edison Electric Institute

INVESTOR-OWNED ELEC-RIC UTILITY HOLDING COMPANIES AND SYSTEMS, Cont'd.

TECO Energy, Inc. (TE) UNITIL Corporation (UNT) '
702 North Franklin Steet Six Liberty Lane West
Tampa FL 336024418 HamptonNH 03842-1720
(813) 228-4111 (603) 772-0775

Tampa Electric Company Concord Electric Company
Exeter & Hampon Electric Company

TNP Eaterprisl, Inc. (TNP) Fitchburg Gus and Electric Light Company
4100 loternatonal Plaza Tower Two
Fort Worth, TX 76109-4896 Vectrtn, Inc. (VVC)
(817) 731-0099 20 NW Fourth Stret

Texas-New Mexico Power Company Evansvillc, IN 47741-0001
(812) 465-5300

Texas Utilities Company (TXU) Southern Indiana Gas and Electric Company
dba TXU Corp.
Energy Plaza, 1601 Bryan Strecl Western Reources, Inc. (WRI)
Dallas, TX 75201-3411 818 South Kansas Avenue
(214)812-4600 Topcie, KS 66612-1217

Southwestern Elecic Scrvice Company (785) 575-6300
TXU Electric & Gas Kansas Gas and Electric Company

UIL Holdings Corporation (UIL) Wisconsin Energy Corporatiom (WEC)
157 Church Stret P.O. Box 2949
New Haven, CT 065060901 Milwaukee, WI 53201-2949
(203) 299-2000 (414) 221-2345

United Illuminating Company, The Edison Sault Electric Company
Wisconsin Electric Power Company

UGI Corporation (UGI)
460 North Gulpb Road WPS Resources Corporation (WPS)
King of Prussia PA 19406 700 North Adams Street
(610)337-1000 Gre Bay, WI 54307

UGI Utilities, Inc. (920) 433-1727
Upper Peninsula Power Company

UniSourc Energy Corporation (UNS) Wisconsin Public Service Corporation
220 West Sixth Stret
Tucson, AZ 85701-1093 Xcel Energy Inc. (XEL)
(520) 571-4000 1225 17th Stree

Tucson Electric Power Company Denver, CO 80202-5533
(303) 571-7511

Cheyenne Light, Fuel and Power Company
Northern States Power Company

Northern States Power Company (WI)
Public Service Company of Colorado
Southwesten Public Service Company

*Subject o, the full iegulatory scope of the Public Utility Holding Company Act of 1935 (PUHCA).
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INVESTOR-OWNED ELECTRIC UTILITY MERGERS
AND COMPANY NAME CHANGES

October 1999 - October 2000

Company Name MerEed Into/Name Chanee* Date
Blackstone Valley Electric Co. Narragansett Electric Co. 04/19/00
CMP Group, Inc. Energy East Corp. 09/01/00
Central and SouthWest Corp. American Electric Power Co., Inc. 06/15/00
CILCORP Inc. AES Corporation 10/18/99
Eastern Edison Co. Massachusetts Electric Co. 04/19/00
Eastern Utilities Associates National Grid USA 04/19/00
Illinova Corporation Dynegy 02/01/00
Minnesota Power. Inc. ALLETE 09/05/00
Newport Electric Co. Narraganstt Electric Co. 04/19/00
New Century Energies Xcel Energy Inc. 08/21/00
New England Electric System (NEES) National Grid USA 0322/00
North Carolina Power Co. Dominion North Carolina Power 08/28/00
PP&L Resources, Inc. PPL Corporation 02/14/00
PP&L, Inc. PPL Utilities 02/14/00
SIGCORP, Inc. Vectren Corporation 03/31/00
Unicom Corporation Exelon Corporation 10/20/00
Utilicorp United Inc. (West Virginia Power) Allegheny Power 01/04/00
Virginia Electric and Power Co. Dominion Virginia Power 08/28/00

'Italics indicate company name change only.
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GLOSSARY OF TERMS

Assets (and Other Debits) Items of value owned by or owed to Generation, Electric The act or process of transforming other
a business. Represents either a property right or value acquired, forms of energy into electric energy, or to the amount of electric
or an expenditure made which has created a property right or is energy so produced, expressed in kilowarthours.
property applicable to the future. Utility assets include: Utility Gross The total amount of lectric energy
Plant, Other Property and Investments Current and Accrued produced by the generating units in a
Asses and Deferred Debits. generating station or stations measured at the

generator terminals.
Average Number of Customers The arithmetic averages of Net Gross generatio less kilowatthours
month-end customers in each of 12 consecutive months. For used at the genrating staion(s).
those billed other than every month, the number of such
customers is adjusted to a 12-month basis (e.., for bkmonthly Holding Company, (Electric Utility) Usually means a
billing the number of customers billed, or conted, in each month Corporatio (paret company) tha directly or indirectly owns a
is multiplied by two and the result averaged for the 12-month majority or all of the voting securities of one or more electric
period). utility companies which art located in the same or contiguous

states. As most sas do not permit a foreign utility company
Classes of Electric Servict (i.e, one which operates in another state) to operate within their

Residentia: A crstomer, sales, and revenue own boundaries, the holding company type of organi2tion is
classification covering elctric energy supplied for used to bring into one family, consistent with state law,
residential (bousehld) purposes. The classification of companies tha can best be operated as pan of an integrated utility
an individual customer's account where the use is both system. See aLto Holding Company. Regiztered
csidcntial and commercial is based on principal use.
Conrmerdl anndisdial: (Small Light and Power, Holding Company, Registered Under the Public Utility
Large Light and Power) A customer, sales, and Holding Company Act of 1935 (PUHCA) unless an exemption is
revenue classification covering energy supplied for available all holding companies whose subsidiaries are engaged
commercial and industrial purposs, except that in the electric utility business or in retail distribution of naural
supplied under special contracts or agreements or manufactred gas must register with the Securities and Exchange
service classifications applicable only to municipalities Commission (SEC) as a company that directly or indirectly owns
or divisions or agencies of federal or state 10% or more of the voting securities of a public utility. Once
Railwo U and Rai/wayA: A customr, sales, and rcgisterd, a holding company (I) must limit the operations of
revenue clasificion covering electric energy supplied each holding company system to a 'single integrated public
to railroads and interurban and stre railways for utility system" with only 'such other busincss as a ar reasonably
gneral railroad use, inckding the propulsion of cars or incidental or economically necessary or appropriate to the
;ocomotvcs, whcre such energy is supplied under operations of [the]...system," and (ii) comply with various
separatu and distinct rate schedules regulations regarding the financing and operation of the holding
;nierdeparmtMal Sales: Kilowarthour sales of company system
electric energy to other dpartncnts (gas, steam, watr,
etc.) and dollar value of such sales at tariff or other Holding Company, Exempt Unless the SEC finds tbht the
specified rates for the energy supplied. exemption is detrimental to the public interest or the interests of
Saes for Resale: (Other Electric Utilities) Sales of investors or consumers, a utility holding company may be
electric energy to other electric utilities or public exempted from the provisions of PUHCA under certain
authorities for resale purposes conditions.

Combainton Company A company which renders more than Investor-Owned Eectric Utilities Those electric utilities
one type of utility service, such as electric and gas If more than organized as tax-paying businesses usually financed by the sale
95% of such a company's utility plant is devoted to one type of of secuities in the free markts and whose properties are managed
service, or more than 95% of its operating revenue is derived by representatives regularly elected by their shareholders.
from one type of service, it is not classified as a combination Invcsor-owned elcctric utilities, which may be owned by an
company. individual proprietor or a small group of people, are usually

corporations owned by the general public.
Customer (Electric) An individual, firm, organizatin, or other
electric utility which purcascs electric service at one location Operating Company Any company engaged in the production,
under one rate classification contract, or schedule. If service is transmission or distribution of electric energy. Usually excludes
supplied to a customer at more than one location, each location those which are cooperatively or municipally operated and
shall be counted as a separate customer unless the consumptions federal/state power projects.
are combined before the bill is calculated. See aso Ultima
Customers. Operating Revenues The amounts billed by the utility for utility

services rendered and for other services incidental thereto.
Electrk Utility Industry or Electric Utilitis All enterprises
engaged in the production d/or distribution of electricity for use Ultimate Cstomers Those customers purchasing lcctricity for
by the public, including invesor-owned electric utility their own use and not for resale.
companies; cooperatively-owned electric utilities, governmenl-
owned electric utilities (municipal systens, federal agencies, state
project andd public power districts); and where the data are not
scparable, those industria plants contributing to the public
supply.
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New Coal Additions 1980-2000
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GAS TURBINE - MODULAR HELIUM
REACTOR (GT-MHR)

COMMERCIALIZATION PROGRAM BRIEFING
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GT-MHR COMMERCIALIZATION PROGRAM
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Nuclear Power Generation IV Initiative

The Evolution of Naclear Power
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U.S. AND EUROPEAN TECHNOLOGY BASES FOR
MODULAR HIGH TEMPERATURE REACTORS

BROAD FOUNDATION OF HELIUM REACTOR TECHNOLOGY

DEMONSTRATION OF
EXPERIMENTAL REACTORS BASIC HTGR TECHNOLOGY .>

DRAGON AVR PEACH BOTTOM 1 FORT ST. VRAIN THTR
(U.K.) (FRG) (U.S.A.) (U.S.A.) (FAG)

1963 76 1967 1988 1967-1974 1976-1989 1986-1989

GT-MHR

LARGE HTGR PLANTS . TMOECLARHTOR TECHNOLOGY HTOR
PROGRAM CONCEPT

·I CiB IMATERIALS
4- . COMPONENTS

- FUEL
-CORE

PLANT TECHNOLOGY
0
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MODULAR HELIUM REACTOR CHARACTERISTICS
ATTRACTIVE FOR GEN IV GOALS

*Helium gas coolant (inert)

· Refractory fuel
(high temperature capability)

* Graphite reactor core
(high temperature stability)

* Low power density (order of magnitude
lower than LWRs)

* Demonstrated technologies

rn ... EFFJI 7ENT,RELIABLE PERFORMANCE

'o_ , , W ITH INHERENT SAFETY

+ GENERAL ATOMICS-271(3)
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MODULAR HELIUM REACTOR REPRESENTS A FUNDAMENTAL
CHANGE IN REACTOR DESIGN AND SAFETY PHILOSOPHY

4000 4000

. 3000 --- -------------- RADIONUCLIDE 3000
o0 ; j LARGE HTGRs RETENTION IN

U . . J (3000 MW(t)] FUEL PARTICLES

I * , [(842 MW(T)J I ' 2000

z (115 MW(T)]

U
1000

1000

MHR

1967 1973 1980 1985

m CHRONOLOGY
|o ... SIZED AND CONFIGURED TO TOLERATE EVEN A SEVERE ACCIDENT
0

co 1222(1) + GENERAL ATOMICS
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CERAMIC FUEL RETAINS ITS INTEGRITY UNDER
SEVERE ACCIDENT CONDITIONS

Pyrolytic Carbon
Silicon Carbide
Porous Carbon Buffer
Uranium Oxycarbide

TRISO Coated fuel particles (left) are formed Into fuel
rods (center) and Inserted into graphite fuel elements
(right).

,x, PARTICLES COMPACTS FUEL ELEMENTS

IDr~~~~~~~~~~~j ~ ~ ~ ~ ~ I

PARTICLES COMPACTS FUEL ELEMENTS

+ *GENERAL ArOMICS
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ANNULAR REACTOR CORE LIMITS FUEL
TEMPERATURE DURING ACCIDENTS

REPLACEABLE CENTRAL
& SIDE REFLECTORS 36 X OPERATING

CONTROL RODS

CORE BARREL 
BORATED PINS (TYP)

REFUELING

o--

PENETRATIONS
ACTIVE CORE
102 COLUMNS
10 BLOCKS HIGH

12 X START-UP
CONTROL RODS

PERMANENT
SIDE 1 X RESERVE
REFLECTORSHUTDOWN

CHANNELS
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POSSIBLE DECA Y HEA T REMOVAL PA THS WHEN NORMAL
POWER CONVERSION SYSTEM IS UNA VAILABLE

Relief
V ale

HaH tExd imger * Swge

Loi S |Tanke NatHrl D ~ t _

!i,~ ~~~d ir oo'e'
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"~ '";r:l ';yste' C:';.:Jii, :.,istunr and Conduction of

Afterlicat to Silo
Containment
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0
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FUEL TEMPERA TURES REM1AIN BELOW DESIGN
LIMITS DURING LOSS OF COOLING EVENTS

1800

Design Goal = 16000 C
1600

0

1-400 To GrounJ 1400- Depressurized

E /Is 1200 / ,, -X'"'''''""-@ _,

a)00 I; Pressurized
1000 ;

. I

800 .

600
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Time After Initiation (Days)
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PASSIVE SAFETY BY DESIGN

Fission Products Retained in Coated Particles- High temperature stability materials
- Refractory coated fuel
- Graphite moderator

* Worst case fuel temperature limited by designfeatures
- Low power density
- Low thermal rating per module- Annular Core
- Passive heat removal ..- CORECAN'TMELT

Core Shuts Down Without Rod Motion0~·m

V+ CENERAL ATOMICS



HIGH TEMPERA TURE GAS REACTORS HA VE
UNIQUE ABILITY TO USE BRA YTON CYCLE

50% Increase --

I 50 - GiT-MHR |

5J 'STEAM CYCLE

u, (RANKINE) / GAS TURBINE
u. STEAM CYCLE CYCLE
u 40 MHR

z M "c / |I (BRAYTON)

WATER .

30 - REACTOR ,

3 400 1000 1600
0
m

Co ---- ___ TURBINE INLET TEMPERATURE ° F
L029(4)
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TECHNOL OG Y AD VA NCEMENTS
HAVE ENABLED THE GT-MHR

* Small Passively Safe Modular Helium Reactor
- turbine size requirements reduced
- insensitive to turbine failure accidents

* Large Gas Turbine Engines
-, significant increase in industrial applications
- size now match modular reactor size

* Magnetic Bearings
- eliminates oil ingress concerns
- improves performance and reliability
- rapidly increasing industrial experience; larger sizes

* Compact Heat Exchangers
2§ ~- dramatically improves efficiency

- size improves design integration
-extensive fossil operating experience

+ GENERAL ATOMICS
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GT-MHR FLOW SCHEMA TIC

49S C (915 F)
_ 7.07MPa (1025psi)

GENERATOR
MHR l·-1 5 1 f C ( 9 5 0 F )
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__ ^

:
- 7.01MPa (1016psi) {..U

_ ' => IRECUPERATOR
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PRECOOLER

_ - __ FROM HEAT
SINK

HIGH PRESSURE
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O
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O LOW PRESSURE
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600 MW(t) GT-MHR REDUCES POWER COST BY
45% COMPARED TO 350 MW(t) STEAM CYCLE

1.0

,0.87

0.65

m _ MHR-SC MHR-SC MHR-GT MHR-GT
M Efficiency 38% 38%, 48% 48%

"0
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HIGH LEVEL
WASTE

c

§ e_ _ GT-MHR
_________ 2 - iOFFERS MAJOR

LWRs Produce ENVIRONMENTAL
§ 1_______ 50% more NVI NMENTAL

C '9 1 BENEFITS
0

LWRs GT-MHR

PRODTION THERMAL5_PRODUCTION DISCHARGE

,u2 * 
'=C, ML ~~~LWRs Produce

0. CL 150% more a
..... LWRs Produce

2c1 100% more
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IN SUMMARY, GT-MHR
IS A GENERA TION IV SYSTEM

Inherent safety Features- No core melt

High thermal efficiency resulting Lower
Cost

Significantly reduced environmental
impact

0

Superior radio-nuclide retention for long-
term spent disposal

+ GENERAL ATOMICS



GT-MHR COMMERCIALIZA TION PROGRAM

PROGRAM DESCRIPTION
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G T-MHR NO W BEING DEVEL OPED
IN INTERNATIONAL PROGRAM

In Russia under joint US/RF agreement for
management of surplus weapons Pu

Sponsored jointly by US (DOE) and RF (Minatom);
supported by Japan and EU

* Conceptual design completed; preliminary design
complete early 2002

0
m
o
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INTERNATIONAL GT-MHR PROGRAM

Design, construct and Reacor equipment Positloner Refueling Reactormaintenmnce and machine 8uxilaryoperate a prototype GT- relatir buildi 
building

MHR module by 2009 at Cr""ncent room'\
Tomsk, Russia Electricaltechnical :

building
Design, construct, and "
license a GT-MHR Pu '.,fuel fabrication facility
in Russia

*Operate first 4-module 'GT-MHR by 2015 with a i250 kg plutonium/
year/module disposition cPowr 

avityrate T r cooling
r a t e i 11 I 1r S[ \ system

gO~~~~~~~~~~~~~~~~~~~ ... Reactoro .... Fuel contains Pu only ro N
...... No fertile component Reactor contalnmenl buildine

+ GENERAL ATOMICS
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Ilussial, 'l' ecl nological Developments.
Recuperator

Hreat
Exchange

Element
Fabrication

Recuperator H-eat
Exchange Element

0m

o Tests of full scale heat
exchange element in
helium test facility
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COMMERCIALIZA TION PROGRAM

COMMERCIAL IINTERNATIONAL URANIUM FUEL
= PROGRAM + RATHER THAN

_ PROGRAM 1 TECHNOLOGY Pu FUEL

Plant construction can start in 5 years

GE CENERAL ATOMICS
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COMMERCIAL PROGRAM FOLLOWS
INTERNATIONAL PROGRAM

'02 '03 '04 '05 '06 07 08 09 10 11 '12 [13 _14 '15
lJ'!:!RNAT!INA.L PROGRAM _ _ 1

Design and Devel Complete Design & Development
Prototype Llcensln Construction License |
Prototype constr | * Complete Proto Constr
Prototype Startup Complete Proto Demo
Full Power Operation Start Full Power Ops

G! MIIR COMMERCIAL PROGRAM

Prel Design Complete Plant P elirlinary Design
SAR

Complete SAR
S ER | Comiplete SER
Final Design Complete Final Desi
Fuel l nl esirn

Automated FF Pit Comiplete Automated Fuel Fab Plant Pilot Plant
- Qualified Fuel CompleteTests
First Comm Pit
* First Order Ltr rf Intent Order for FirstComm Plant

Constr Start Plant Construction I
* Operation Mod Startup of Module 1
* Operation Mod l M od 2 |

O - Operation Mod Mod 3m Operation Mod Mod 4

+G ENERAL ATOMICS
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LIMITED ENGINEERING WORK REQUIRED

COMMERCIAL
PLANT

ENGINEERING

r Define l Transfer PrepareCommercial International Incremental
Plant Program DesignRe qui re r e n ts Technology Items

Safety Performance
o and Assessments0
m Licensing

GEN Lc 
GENERAL ATOMICS-n



PLANT R1EQUIREMENTS PLANNED
FROM SEVERAL SOURCES

Externally Imposed Requirements
- US regulatory requirements
- US codes and standards

'Utility/User Technology from
Requirements International

(safety, economics, etc) Program

COMMERCIAL PLANT REQUREMENTS

GENERL AOMI
(0 +GENERAL ATOMICS



TECHNOL OG Y TRANSFER
A C TI VI TIES

INTERNA TIONAL PROGRAM TECHNOLOGY

Preparation of SDDs to US standards- info from equivalent docs prepared to Russian stds
Adaptation of design & tech dev reports-verify compliance to US requirements

Adaptation of dwgs & specs
- convert to US codes and stds

0

M0

CD

+ CNGEEREAL ATOMICS



INCREMENTAL ENGINEERING WORK
ACTIVITIES

INCREMENTAL
ENGINEERING I

Uranium Uranium Fuel Low PressiCo re LOW ss,CrFab Plant IVented (LPV)Design Design & Qual e n t e d (LPV)Dign & Qual Reactor Bldg

RCCS for 60 hz Power
LPV Generation

*.... ....No New R&D

+ GENERL ATOMICS



SAFETY & LICENSING
AC TIVI TIES

SAFETY & LICENSING

Licensing
plan

Safety.Analysis& "°s' - SE"' -
Risk Assessment S

SAR
o IPreparation

c) 
GENERL AO
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PERFORMANCE ASSESSMENT
ACTIVITIES PLANNED

PERFORMANCE ASSESSMENTS.

SAFETY

ECONOMICS
, ^~ ~ - - GEN IV

-ljiEi)- ---- ^^GOALSI-'-ASTE W' -0- -" -t.

PROLIFERATION /

1N\C~)ToEN
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COMMERCIAL PROGRAM SUMMARY

* GEN IV PLANT

COST EFFECTIVE

NEAR TERM

0
m
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FOOTHILLS PIPE LINES LTD.

Northern Backgrounder

AUGUST 2000
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I. EXECUTIVE SUMMARY

In 1977, Canada and the United States signed an Agreement for the
construction and operation of the Alaska Natural Gas Transportation
System C'ANGTS"), a 5,000-mile pipeline project which would traverse
Canada and provide the U.S. with access to its Alaskan gas reserves.

In the Agreement the two governments designated Foothills Pipe Lines
Ltd. ("Foothills") as the company responsible for the construction and
operation of the Canadian segment of the system and the U.S. sponsors.

In September 1977, President Carter issued his Decision and Report to
Congress on the Alaska Natural Gas Transportation System. In that
decision, the ANGTS was found to be the most economic and
environmentally sound means of transporting Alaskan gas to markets in
the lower forty-eight states.

The President's Decision and the Agreement were ratified by the U.S.
Congress in late 1977, whereupon the U.S. Federal Energy Regulatory
Commission (FERC") issued certificates of public convenience and
necessity to the U.S. sponsors for the construction and operation of the
U.S. segments of the project subject to meeting certain conditions related
to construction costs and schedule, finance and environment

In April 1978, the Canadian Parliament enacted the Northem Pipeline Act
which granted certificates of poblic convenience and necessity to the
Foothills subsidiaries responsible for the construction and operation of the
2,000-mile Canadian segment of the ANGTS. The Act also established
the Norther Pipeline Agency and gave it authority to oversee the
construction of the system in Canada.

947
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One of the main reasons for the United States' selection of the trans-
Canadian ANGTS was the President's belief that it would "provide the
opportunity to obtain additional gas at an earlier date by early construction
of portions of the southern Canadian and lower 48 sections ... with delivery
of gas from Alberta ... in advance of delivery of Alaskan gas."

To make prebuilding a reality, Pan-Alberta Gas Ltd. C'Pan-Alberta'), a
Canadian marketing company, signed two contracts in 1978 under which it
agreed to supply Northwest Alaskan Pipeline Company ("Northwest
Alaskan") approximately 800 MMcfd for delivery through the Eastern Leg
of the ANGTS and approximately 240 MMcfd for delivery through the
Western Leg. In addition, Pan-Alberta signed several gas sales and
transportation contracts, including a transportation agreement with
Foothills for delivery of gas to the Eastern and Western Leg delivery points
on the international border.

In 1980, the Federal Energy Regulatory Commission ("FERC"), as a
successor to the Federal Power Commission ("FPC), issued a series of
orders approving the Prebuild phase of the ANGTS.

On July 1. 1980, Congress passed a Joint Resolution which reaffirmed
congressional support for the ANGTS. Afer finding, among other things,
that prebuilding would "enable this Naton to obtain Canadian natural gas
to displace two hundred thousand barrels of foreign oil a day," the Joint
Resolution declared that "it is the sense of Congress that the [ANGTS)
System remains an essential part of securing this Nation's energy future
and, as such, enjoys the highest level of Congressional support for its
expeditious construction and completion ...
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On July 18, 1980, President Carter wrote Prime Minister Trudeau a letter
expressing the United States' support for prebuilding and for completion of
the remainder of the ANGTS.

Based upon the commitments of the FERC, the President, and the
Congress, the NEB issued a decision in July 1980 finding that the
financing conditions of the Northern Pipeline Act, as amended, had been
satisfied, and that prebuilding the Canadian segment of Phase I of the
ANGTS could go forward.

Subsequent to the Canadian govemment's approval of the Prebuild
Project, and in reliance upon the U.S. commitments described above:

Foothills invested approximately one billion dollars in prebuilding
528 miles of the 2000-mile Canadian segment of the ANGTS;

Canadian producers invested approximately one billion dollars
(Canadian) in the construction of production, plant, and gathering
facilities; and

NOVA invested approximately $500 million in providing capacity
within its intraprovincial pipeline system to transport the Prebuild
volumes from numerous Alberta fields to interconnections with the
Foothills system.

Since the initiation of gas deliveries through the ANGTS Prebuild Project,
which occurred in 1981 on the Western Leg and in 1982 on the Eastern
Leg, the Prebuild contracts have been renegotiated in response to
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changing conditions in the U.S. gas market while remaining consistent with
the integrity of the ANGTS regime. Consistent with the ANGTS regime,
the new amendments have been expeditiously approved by regulatory
agencies in both Canada and the United States.

Foothills has invested approximately $500 million in expansions to the
Prebuild during the 1990's under the ANGTS regime. Of particular note, in
1993, Foothills expanded its Western Leg facilities in South B.C. which
added roughly 850 MMcfd, increasing system capacity to 1094 NIMcfd. In
1998, Foothills completed an expansion of its Eastem Leg facilities in
Saskatchewan which represented the largest system expansion,
increasing contract capacity to 2.2 Bcd.

As a result of market conditions in the U.S. lower 48, the completion of
Phase II of the ANGTS has been deferred. Recent events and prospects
for higher gas demand in the lower 48 make construction of the northern
segments of the project more likely than at any time since the early 1980's.
The ANGTS sponsors remain committed to completing Phase II in a

timely manner. Sponsors continue to take appropriate actions and expend
funds necessary to maintain the ANGTS regime in a state of readiness
including efforts focused upon substantially reducing the cost of
transporting Alaskan North Slope gas to market.

Since the inception of the project, the ANGTS sponsors have made
substantial progress toward the eventual completion of the ANGTS. Right-
of-way permits and easements have been granted and .their terms
extended where necessary for much of the system; a broad array of
regulatory authorizations have been issued by Canadian and U.S.
regulatory authorities; and the U.S. Congress has approved waivers of
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law. In 1992, the Canadian government and Foothills extended the term
of the Easement Agreement in Yukon for twenty years at a minimum.

In January, 1988, President Reagan issued a finding that exports of
Alaskan gas would not decrease the quantity, nor increase the price, of
energy available to the United States. However, the finding reaffirmed the
President's support for the unique regulatory treatment of the Prebuild
Project. The finding also indicated that the President still supported the
completion of the ANGTS.

In January, 1992, the U.S. Federal Inspector for the ANGTS, sent the
President a report which recommended abandonment of the entire
ANGTS legal infrastructure, including the bilateral agreement with
Canada. While the ANGTS sponsors did not object to abolition of the
Office of the Federal Inspector, they strongly opposed abrogation of the
core ANGTS authorities - i.e., the Alaska Natural Gas Transportation
Act, the President's 1977 decision, and the bilateral agreement with
Canada. Although the Office of the Federal Inspector was dismantled,
that authority now resides with the Department of Energy. The
recommendation to abandon the ANGTS legal infrastructure was
rejected.

On June 30, 1999, the Federal Energy Regulatory Commission issued
an 'Order Accepting and Suspending Tariff Sheets, Subject to Refund
and Hearing" in the 1999 Northern Border Pipeline Company Rate Case.
The Order included a statement that the "ANGTS is no longer viable".
Foothills requested clarification of that statement, arguing that it was not
only factually incorrect, but counter to important commitnents which
have been made by the United States government to the Canadian
sponsors and the Canadian government regarding the ANGTS. The
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Canadian Government also requested that the FERC clarify its statement
to avoid creating uncertainty with respect to the U.S. commitments to its
treaty with Canada and the ANGTS. The FERC subsequently clarified
the order consistent with the request of Foothills and Canada in an
expeditious manner.

° The Canadian and U.S. governments and their agencies have consistently
supported the Prebuild and completion of the ANGTS in accordance with
the Canada/U.S. Agreement.

o As the Canadian sponsor of the ANGTS and a partner in the Alaskan

segment of the Project, Foothills believes that it is important for public and
private parties to be familiar with the history of the project, the benefits of
the Prebuild Phase, and the steps to complete the remainder of the
system in the years ahead. Accordingly, this briefing document has been
prepared.

II. BACKGROUND

Controversy over the best means of transporting Alaskan gas to markets
in the lower forty-eight states began as early as the late 1960's, when extensive
oil and gas reserves were first discovered in the area of Prudhoe Bay. For
purposes of this discussion, however, it is sufficient to begin with the Alaska
Natural Gas Transportation Act ("ANGTA"), which was passed by the U.S.
Congress and signed into law in 1976.'

Through ANGTA, Congress sought to ensure that the construction and
operation of an Alaska natural gas transportation system would not be delayed
by the type of administrative and judicial problems which had plagued the trans-
Alaskan oil pipeline and other major energy projects during the early 1970's. To
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that end, ANGTA established a special procedural framework which would

permit the U.S. President and the Congress to make a final decision on an

Alaska natural gas transportation system, but only after substantial input from

other U.S. agencies and interested parties. Among other things, the Act
specifically provided for

(a) a recommendation to the President from the Federal Power
Commission ("FPC"), which was the predecessor to the Federal

Energy Regulatory Commission ("FERC");

(b) an opportunity for other U.S. agencies, states, and interested

parties to comment on the recommendation;

(c) a Presidential decision and report to Congress on an Alaskan
natural gas transportation system; and

(d) Congressional review of the Presidential decision.

ANGTA also established specific procedures to prevent undue
governmental delay in achieving the most expeditious completion of the
transportation system ultimately approved by the President and Congress. In
particular, U.S. regulatory agencies are required to expedite all proceedings

relating to the construction and initial operation of the system; U.S. officials are
prohibited from taking any action which would either change the basic nature
and general route of the chosen system or impair its expeditious completion;
and the scope of judicial review of regulatory actions relating to the chosen
system is severely limited.
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III. THE DECISIONAL PROCESS IN
CANADA AND THE UNITED STATES

At the lime of ANGTA's enactment, comparative hearings were in
progress before the FPC on three competitive proposals for an Alaska natural
gas transportation system. Specifically, those proposals were:

(1) the Arctic Gas Project, which proposed an overland pipeline
extending from Prudhoe Bay, across the North-Slope of Alaska to
the Canadian Mackenzie Delta, and thence southerly through
Canada to the lower forty-eight states;

(2) the El Paso LNG Proiect, which proposed an overland pipeline
extending from Prudhoe Bay to southern Alaska, where the gas
would have been liquefied and transported by tankers to terminals
in the western United States; and

(3) the Alcan Pipeline Project - referred to in Canada as the Alaska
Highway Pipeline Project - which proposed an overland pipeline
extending from Prudhoe Bay to Fairbanks, Alaska, and thence
southeasterly through western Canada to the lower forty-eight
states.

Two of these proposals - namely, the Arctic Gas Project and the Alaska
Highway Pipeline Project (or Alcan Pipeline Project) - were also pending before
the Canadian National Energy Board ("NEB") at the time of the enactment of
ANGTA. The El Paso LNG Project was not before the NEB because it was an
"all American" project which did not propose a pipeline across Canada.
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However, Canadians were concerned about a LNG route along the west coast

of Canada.

A. The Recommendation of the FPC

On May 1, 1977, following extensive hearings in which every facet of the
competitive proposals was explored, the FPC issued its Recommendation To
The' President. In that recommendation, the four sitting commissioners

unanimously agreed that it would be in the public interest of the United States to

construct an overland pipeline for the transportation of Alaskan gas to markets

in the lower forty-eight states.2 As to which overland system should be
selected, however, there was initially a split of opinion. Two commissioners

unconditionally recommended the Alcan project. The other two stated that if the

Government of Canada selected the Alcan route, the Alcan project should be
approved.

B. The Reasons For Decision Of The Canadian NEB

On July 4, 1977, following two years of competitive hearings which had
paralleled the hearings before the FPC, the NEB issued its Reasons for
Decision. Northem Pipelines. In that decision, the NEB rejected the Arctic Gas
proposal and recommended an overland pipeline to the Canadian Goverrnor-in-
Council.

The NEB's decision was also important because it indicated that
international approval of the Alaska Highway Pipeline Project might provide a
basis for making additional Canadiarrgas available to the United States prior to
the flow of Alaskan gas. Specifically, the NEB stated:

"Assuming ... that Alaska gas is to be connected to
markets by a land bridge through Canada, it could be
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possible to pre-build some of the southern Canada
and northern United States pipeline capacity to
market gas which may be surplus to Canada's
requirements in the late 1970's and early 1980's. '

As discussed more fully below, this concept of "pre-building" certain
portions of the system, in order to provide the United States with early deliveries
of Canadian gas to satisfy lower 48 market needs, was considered to be one of
the principal advantages of the Alaska Highway Pipeline Project when it was
approved by the United States.

C. The Transit Pipeline Treaty

The large discoveries of hydrocarbon supplies in Alaska and the
anticipated use of pipelines across Canada to access these reserves as well as
Canada's use of U.S. pipelines as a conduit to connect Canadian markets led
Canadian and U.S. authorities to develop a treaty providing for non-
discriminatory treatment. In September, 1977, the 'Transit Treaty" was signed
which effectively provides that neither country will interfere with the
transportation of hydrocarbons regardless of source or market and will not
impose any discriminatory tax or monetary charge which does not apply to
similar pipelines used for domestic transportation.

D. The Agreement Between Canada And The U.S.

Following the consummation of the Transit Pipeline Treaty and the
issuance of the FPC and NEB recommendations, officials of the Canadian and
United States governments began negotiations in the summer of 1977 to
determine whether an overland pipeline through Canada could be finally
approved on terms and conditions acceptable to both countries. As a result of
these negotiations, the two countries, on September 20, 1977, signed an
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"Agreement Between Canada and the United States of America Applicable to a
Northern Natural Gas Pipeline." This agreement endorsed the Alaska Highway
Pipeline Project, set out the general routing for the Project and designated
Foothills Pipe Lines Ltd. ("Foothills") as the Canadian sponsor and the
ANNGTC as the sponsor of the Alaskan segment. Norther Border Pipeline
Company and the Pacific Gas Transmission Company were identified as lower
48 sponsors. It also committed the United States and Canadian governments
to discharge their regulatory responsibilities in a manner that would facilitate the
expeditious construction of the project in accordance with the terms of the
agreement. The Agreement has an initial term of 35 years and continues
beyond 2012 unless terminated on one year's notice by either party.

E. The U.S. President's Decision and Report to Congress

On September 22, 1977, as required by ANGTA, the President issued
his Decision and Report to Congress on the Alaska Natural Gas Transportation
System. In that decision, the President determined that it was in the best
interest of the American people to have the Alaskan gas reserves transported to
market at the earliest possible date. He further determined that the project
identified in the Canada/U.S. Agreement was the most economic and
environmentally sound means of accomplishing this goal.

In its discussion of the advantages of the ANGTS as compared to the
other competing proposals, the President's Decision emphasized that the
system would:

"... provide the opportunity to obtain additional gas at
an earlier date by early construction of portions of the
southern Canadian and lower 48 sections of [the
system] ... with delivery of gas from Alberta (where
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there is a temporary excess supply) in advance of the
delivery of Alaska gas."

The Decision further recognized that:

"A pre-delivery arrangement involving Alberta gas
would provide stimulus to exploration for additional
supplies in that province by providing producers with
additional markets for their gas."6

Having selected the ANGTS, the President's Decision specifically
identified the facilities to be constructed by the sponsors of the project In
accordance with the Agreement, Foothills was identified as the company
responsible for the construction and operation of the Canadian segment of the
project.

F. U.S. Congressional Approval Of The ANGTS

On November 2, 1977, the U.S. Congress passed a joint resolution
which ratified the President's Decision.7 With the signing of this resolution by
the President on November 8, 1977, the complicated process of selecting an
Alaskan natural gas transportation system came to an end in the United States.

G. Certification Of The ANGTS By The FERC

In view of the President's Decision and the ratification of that decision by
Congress, the FERC issued an order on December 16, 1977, which, among
other things, granted certificates of public convenience and necessity to Alcan
Pipeline Company, Northern Border Pipeline Company ("Norther Border"), and
Pacific Gas Transmission Company ("PGT").8 These certificates were subject
to the satisfaction of certain conditions related to construction costs and
schedule, finance and environment. Alcan's certificate for the Alaskan segment
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of the ANGTS was subsequently transferred to its successor-in-interest,
Alaskan Northwest Natural Gas Transportation Company ("Alaskan
Northwest").9 which has remained the sponsor of the Alaskan segment of the
project.

H. The Canadian Northern Pipeline Act

On April 4, 1978, the Northern Pipeline Act was passed by the Canadian
Parliament and proclaimed on April 12, 1978.'° Among other things, the Act
granted certificates of public convenience and necessity to the Foothills
subsidiaries responsible for constructing the Canadian segment of the ANGTS.
!n addition, the Act established the Northern Pipeline Agency, with the authority
to oversee the construction of the system in Canada. The Agency was
established as a single window for regulatory oversight of the project in order to
co-ordinate and facilitate expeditious project approvals.

Similar to the United States, conditions were placed on the certificate.
These conditions exhibit the inherent flexibility necessary for the certificates to
be responsive to conditions which exist at the time the project proceeds. Again,
as in the United States, the certificates do not have a sunset clause.

1. The 1981 Waiver of Law

By 1981. it had become increasingly apparent that the 1977 Presidential
Decision and the U.S. Natural Gas Act contained certain provisions which were
obstacles to the private financing of the ANGTS. In keeping with its
commitments to the project, however, the U.S. Congress, at the request of the
President, passed a resolution in late 1981 which waived these provisions,
thereby paving the way for the remainder of the project to be financed as soon
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as the U.S. market requires AJaskan gas. Subsequently, the waiver of law was

challenged, but it was upheld by the United States Court of Appeals."

In summary, the 1981 waiver of law eliminated essentially four hurdles at
that time to the financing of the remainder of the ANGTS. First, it permitted the
North Slope producers to participate in the ownership of the ANGTS. Second, it
included the North Slope conditioning plant as an integral part of the overall
ANGTS, which is entitled to special protections under ANGTA. Third, it
authorized the FERC to approve payment of Foothills' cost of service as soon
as the Canadian segment of the project is capable of operation provided that
such date is not before a date certain established in FERC's final certificate for
the completion of the entire system. Finally, the waiver prohibited the FERC
from changing the provisions of final rules and orders approving any tariff in any
manner that would impair the recovery of operation and maintenance expenses,
actual current taxes, and amounts necessary to service debt for the ANGTS.
The Waiver is permissive in nature, allowing the implementation of these
provisions, while not precluding the negotiation of alternative commercial
arrangements.

IV. THE ANGTS PREBUILD PROJECT

A. The Prebuild Contracts

Consistent with the desire to have the southern portions of the ANGTS
prebuilt in order to transport Canadian gas in advance of Alaskan gas, Pan-
Alberta signed two contracts in 1978 under which it agreed to supply Northwest
Alaskan Pipeline Company ("Northwest Alaskan") with approximately 1.04 Bcf
of new Canadian gas exports per day over a twelve-year period. Under the
Eastern Leg contract, Pan-Alberta agreed to sell Northwest Alaskan
approximately 800,000 Mcf per day, to be delivered at a point on the
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international border near Monchy, Saskatchewan. Northwest Alaskan, in turn,

contracted to resell 200,000 Mcf per day of this volume to Northern, a Division

of Enron Corporation, 150,000 Mcf per day to Panhandle, and 450,000 Mcf per
day to United. Under the Western Leg contract, Pan-Alberta agreed to sell
Northwest Alaskan approximately 240,000 Mcf per day, to be delivered at a
point on the border near Kingsgate, British Columbia, for resale to PIT. PIT, in
turn, contracted to resell the Western Leg volumes to SoCal.

To assemble the necessary gas supply for the eastern and Western Leg
sales, Pan-Alberta entered into over 800 gas purchase contracts with
approximately 420 Alberta producers, who, collectively, committed over 5 Tcf of
proven Alberta gas reserves to the project In addition, Pan-Alberta contracted
with NOVA for the construction of certain Prebuild-related pipeline facilities, and
for the transportation of the Prebuild volumes from numerous Alberta gas fields
to various interconnections with the Foothills system. Pan-Alberta also
contracted with Foothills for the transportation of the gas from NOVA's facilities
to the eastern and Western Leg delivery points on the U.S. border.

The Prebuild import and resale contracts were designed from the outset
to provide a constant source of assured revenue from which Pan-Alberta would
be provided with sufficient funds to satisfy its financial obligations to Foothills,
NOVA, and the hundreds of producers whose participation was vital to the
project. To this end, the gas sales contracts between Pan-Alberta and

Northwest Alaskan required Northwest Alaskan to take and pay annually for
85% of the annual contract quantities, and to take and pay daily for 50% of the
daily contract quantities. In addition, identical take-and-pay levels were
included in the resale contracts between Northwest Alaskan and its
downstream pipeline purchasers (Northern, Panhandle, United, and PIT). For
all practical purposes, Northwest Alaskan's resale contracts were mirror images
of its import contracts with Pan-Alberta.
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B. Canadian And U.S. Prebuild Regulatory Approvals

In 1978, applications for approval of the Prebuild project were filed with
the NEB in Canada and FERC in the United States. Soon thereafter, the NEB
and FERC conducted extensive hearings in which every facet of the project,
including the terms and conditions of the gas sales and resale contracts, was
examined in detail.

Based upon the record established in these hearings, the FERC issued
an order on January 11, 1980, approving the Prebuild imports and related sales
and tariff arrangements for the Western Leg of the ANGTS. ' z Striking a theme
that would be repeated subsequently in virtually every FERC order regarding
:he matter, the FERC found that the Prebuild Project was not only related to the
construction and initial operation of the ANGTS, within the meaning of ANGTA,
but would also create substantial benefits with respect to the financing and
ultimate completion of the entire system. 3 Among other things, the FERC
concluded that prebuilding would (1) reduce the future transportation costs of
Alaskan gas; (2) get the ANGTS project started sooner than would otherwise be
the case; (3) spread the demand for labor, capital, and material over a longer
period; and (4) facilitate the financing of the ANGTS."

On April 28, 1980, the FERC issued an order approving the Prebuild
imports and related sales and tariff arrangements for the Eastern Leg of the
ANGTS.' 5 Reaffirming its prior findings regarding the tangible benefits of
prebuilding the Western Leg, the FERC stressed that the benefits would "be
even greater with respect to prebuilding a portion of the Eastern Leg, since
more of the Eastern Leg of the ANGTS is to be prebuilt .... "
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In the April 28 order, however, the FERC determined that the annual and
daily minimum take provisions in the Prebuild contracts should be limited by an
appropriate condition, because these provisions would otherwise constrain the
ability of the U.S. purchasers to reduce their takes during periods, if any, when
the gas was not priced competitively with alternate fuels. At the same time,
however, the FERC recognized that a guaranteed minimum revenue stream
was absolutely essential to the financing of production, plant, gathering, and
pipeline facilities required for the Prebuild Project.' 7 To reconcile these dual
objectives, the FERC simply required, as a condition to its import authorizations,
that the minimum take provisions of the contracts be modified in a manner that
would limit the financial exposure of the U.S. purchasers to a fixed amount of

'-noney per year or per day, as appropriate." Explaining this "limiting
mechanism", the FERC stated:

"Rather than specify that the U.S. purchasers must
take and pay for minimum quantities of gas, the
Commission's altemative would specify that they
would have to take and pay for enough gas to provide
an assured minimum amount of revenue....

Under this modification, the obligation of the U.S.
purchasers to take gas would go down if the border
price went up. However. the purchasers would
always be obliged to take enough gas to provide the
established minimum revenue." (emphasis added).'9

Significantly, the FERC went so far as to emphasize that its condition:

'... effectively assure[d] the Canadian producers ofsufficient revenue to finance gathering and
conditioning facilities even in the event that the
delivered gas is not competitively priced." (emphasis
added).M

While the April 28 order was thus replete with statements that the
minimum revenue stream would be assured or guaranteed, the discussion on
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tracking of project costs in the shippers' rates contained an anomalous
statement which appeared to contradict the FERC's assurances. Specifically,
that section of the order stated:

"... [AJn evaluation for consistency with the public
interest should be made each time there is a price
change for a particular source of imported gas.
[T]he Commission would expect that different terms
and conditions would be appropriate to govern aparticular source of gas imports at different levels of
the price for that source.2'

With the uncertainty created by this statement, the financial viability of
the ANGTS Prebuild Project was placed in jeopardy. Moreover, without proof of
financing, Foothills could not obtain the necessary authorizations from the NEB
to proceed with construction of the Canadian segment of the project On May
9. 1980, the NEB publicly announced that the uncertainty created by the
FERC's April 28 order ("it could cause doubts in the perceptions of investors")
precluded the NEB at that point from making the requisite findings under
Condition 12 of the Northern Pipeline Act, as amended, 2 that financing had
been obtained for the Prebuild Project and could be obtained for the remainder
for the ANGTS." For this reason, the NEB emphasized that it would be
desirable for the FERC to reconsider the minimum payment condition of the
April 28 order, particularly in light of the Canadian investments which would be
required for the project.2'

In view of these concerns, Foothills and Pan-Alberta filed a joint petition
for rehearing on May 28, 1980, urging, among other things, that the FERC
renounce any right to unilaterally modify the pricing regime of the Prebuild
imports on the basis of future developments. Referring to the above-quoted
statement from the April 28 order, Pan-Alberta and Foothills stated:
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'This perplexing statement suggests that the
Commission or ERA would not only be able to modify
the terms and conditions of the import permit, but,
indeed, 'would expect' such modifications, each time
the Canadian border price is changed - an event
which could occur several times during the life of the
exports. If this is the Commission's intent, the
promise of an 'assured' revenue stream is empty and
without significance. What is more important, it
clearly provides no basis upon which the Canadian
sponsors can secure the gas supply and financing
which are required for the proect ..."

"To eliminate the uncertainty created by the April 28
order and to establish a proper frame-work for
financing, the Commission's order on rehearing
should state unequivocally that neither the principles
upon which the revenue ceilings are calculated, nor
any other provisions which are critical to financing,
will be modified during the term of the exports."
(emphasis added)."

In its June 20, 1980 order on rehearing, the FERC responded favorably
to the request of Foothills and Pan-Alberta, and agreed that it would be
inappropriate to periodically reconsider the minimum revenue stream.
Accordingly, the FERC provided:

... the assurances sought by Foothills and Pan-
Alberta that it ... would] not change the principles
upon which the revenue stream is calculated dunng
the authorized term of the imports reaffirmed herein."
(emphasis added, footnote omitted). "

In response to the apprehensions expressed by the Canadian
participants, the FERC emphasized that its minimum take condition should not
be viewed as a "ceiling" or a "cap" on revenues, but, rather, as "a floor, beneath
which the revenues will not be allowed to fall."" Moreover, the FERC reiterated
its prior statement from the April 28 order that the condition would assure
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sufficient revenue to the Canadian participants "even in the event that the
delivered gas is not competitively priced." 28

With these commitments, the FERC's order of June 20, 1980 eliminated
a major hurdle to the financing of the Prebuild phase of the ANGTS. However,
under a proposed amendment to Condition 12 of the Northern Pipeline Act to
take into account the financing of the Prebuild, construction of that segment of
the overall project could not be authorized until the NEB and the Minister
responsible for the Northern Pipeline Agency were satisfied that the Prebuild
was financed and financing could be obtained for the remainder of the system9.
In short, Canada indicated that it required assurances reaffirming the
commitment of the United States government to the completion of the entire
ANGTS in accordance with the 1977 Agreement

The President and Congress acted swiftly to provide the assurances
required for Canadian participation in the project. Specifically, on July 1, 1980,
Congress passed a Joint Resolution which reaffirmed congressional support for
the ANGTS (Appendix A). After finding that prebuilding would "enable this
Nation to obtain Canadian natural gas to displace two hundred thousand barrels
of foreign oil per day," the Joint Resolution declared that "it is the sense of the
Congress that the [ANGTS] System remains an essential part of securing this
nation's energy future and, as such, enjoys the highest level of Congressional
support for its expeditious construction and completion ...". Moreover, on July
18, 1980, President Carter wrote Prime Minister Trudeau a letter expressing the
United States' support for prebuilding and the completion of the remainder of
the ANGTS. After briefly reviewing the progress achieved in the U.S. towards
completion of the ANGTS, the President stated:

"I trust these recent actions on our part provide yourgovernment with the assurances you need from us to
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enable you to complete the procedures in Canada
that are required before commencement ofconstruction on the Prebuild sections of the pipeline."
(Appendix B).

Based upon the commitments of the FERC, the President, and the
Congress, the NEB issued a decision in July 1980 finding that if the amended
Condition 12 were approved by the Government, the NEB was satisfied its
provisions could be met. With respect to the financeability of the Prebuild
Project, the NEB placed great reliance on the guarantees set forth in the
FERC's June 20, 1980 order on rehearing. Specifically, the NEB noted:

... [The Board was concerned whether the F.E.R.C.requirement of a minimum payment for Alberta gastransmitted on Prebuild facilities, instead of the takeand pay provisions in the Pan-Alberta contract, wouldadversely affect the financeability of the pipeline ... Itdid not incorporate the current border price forCanadian gas exports in the formula, as the Boardwould have preferred, but it did provide for escalation
in the U.S. $3.45 price and pointed out that it was a
'foor' and in no way precluded imports at higherprices. Foothills (Yukon) has now indicated that it issatisfied with the F.E.R.C. decision .... The Board
also is satisfied that the F.E.R.C. decision is not anobstacle to financing . [Oln the basis of theforeqoing the Board ... [finds that] ... the company hasestablished to the satisfaction of the Board thatfinancing has been obtained for that portion of thepipeline, hereinafter referred to as the prebuildsections...." (emphasis added).

Following the NEB's decision, the Governor-ln-Council approved the
amendment to Condition 12 of the Northern Pipeline Act, an amendment which
was required for the Prebuild Phase to go forward. In addition, the Minister
responsible for the Northern Pipeline Agency concurred with the NEB's finding
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that the financing requirements of Condition 12, as amended, had been
satisfied.

C. Construction Of The Prebuild

Subsequent to the Canadian governments approval of the Prebuild
Project, Foothills invested approximately one billion dollars in prebuilding 528
miles of the 2000-mile Canadian segment of the ANGTS; NOVA invested
approximately $500 million in providing capacity within its intraprovincial
pipeline system to transport the Prebuild volumes from numerous Alberta gas
fields to interconnections with the Foothills system; and Alberta producers
invested approximately $1 billion in the construction of necessary production
and gathering facilities. In total, approximately S2.5 (Can.) billion was invested
by the Canadian natural gas industry in order to provide a service which had
been -found by the FERC, the Congress, and the President to be crucially
required by the public interest of the United States.

There was also substantial Prebuild investment in the United States.
Specifically, Northern Border invested approximately $1.3 billion (U.S.) in the
construction of 823 miles of the Easter Leg of the Prebuild Project. In addition
PGT and Northwest Pipeline Corporation ("Northwest") invested approximately
$323 million (U.S.) in the construction of the Western Leg.

Significantly, the Prebuild Phase of Foothills' system was constructed
within cost estimates and was completed on schedule. As a result, deliveries
began on the Western Leg in late 1981 and on the Eastern Leg in 1982.

Foothills has continued to construct additions to the Prebuild to
accommodate the demand for gas in the United States. In i993, Foothills
increased capacity on the Western Leg to roughly 1.1 Bcf/d and in 1998
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expanded the Eastern Leg to approximately 2.2 Bcf/d. Both expansions were
performed under the provisions of the Northern Pipeline Act, meetng all
conditions under the Act including all socioeconomic and environmental
conditions existing at the time of the expansions. The ANGTS regime has
exhibited its ability to respond to the 'standards of the day".

D. Subsequent Prebuild Developments

Subsequent to its construction and placement into service, there have
been numerous developments relating to the Prebuild Project. One of the most
significant developments was the renegotiation of the Prebuild contracts in
19184, following the establishment of a new pricing policy by the Canadian
government which granted Canadian exporters and their U.S. buyers greater
freedom to agree upon the prices and other terms of their gas supply
;,rrangements. The renegotiated contracts were designed to provide greater
responsiveness to market conditions, while simultaneously preserving the
minimum revenue stream which underpins the financial integrity of the Prebuild
Project. nTese new arrangements were approved in the United States by both
the Economic Regulatory Administration ("ERA") and the FERC. In both
approvals, the agencies recognized the unique nature of the ANGTS and the
necessity to protect the minimum revenue stream underpinning the Prebuild
Project."

These contracts have subsequently been renegotiated several times,
each receiving approval in the United States. Another significant development
occurred in 1989 when a multi-party settlement was consummated in order to
relieve United of its contractual obligations relating to the Prebuild Project. As
part of that settlement, United's equity interest in. Northem Border was
transferred to a subsidiary of Northern Natural; United's gas purchase obligation
with Northwest Alaskan was assigned to NATGAS U.S. Inc. ("NATGAS"), a

969
DOE002-0979



24

Pan-Alberta subsidiary which is now known as Pan-Alberta Gas (U.S.) Inc.;
NATGAS succeeded to United's transportation capacity on Northern Border;
and Northern Natural agreed to purchase certain volumes from NATGAS. On
December 21, 1989, the FERC approved the comprehensive settlement,
recognizing once again the unique nature of the ANGTS and the necessity of
protecting the minimum revenue stream which generally underpins the project.

The FERC has also reaffirmed the special treatment of the ANGTS
Prebuild Project in various proceedings in which is has considered generic rules
or policies. In Order No. 380-A, for example, the FERC exempted the Prebuild
contracts from a generic rule which prohibits minimum take or minimum
purchase obligations in pipeline tariffs". Explaining its action, the Commission
stated:

"The ANGTS is a unique international project whose
ultimate success has always rested on a framework
of mutual trust and cooperation between the
governments of the U.S. and Canada. It is
abundantly clear that the assurances made by the
Commission, the Congress, and the President
collectively comprise a commitment to protect the
stream of revenue underpinning the financing of the
Canadian segment of the ANGTS, that the
Govemment of Canada relied on those assurances,

.and that any subsequent action that could adversely
affect that stream of revenue would constitute a
breach of faith in our nation's relationship with
Canada." 2.

The FERC's exemption of the Prebuild tariffs from the minimum
commodity bill rule, as well as numerous other aspects of that rule, were
appealed to the United States Court of Appeals for the District of Columbia
Circuit. The court ringingly affirmed the Prebuild exemption, however, noting
that the Commission's 1980 orders had "crafted a contract formula that
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guaranteed the Canadian suppliers an adequate revenue stream generated
from United States sales ... to support the financing of the ANGTS ... More
importantly, the court emphasized that "[a]pplications of the rule to.. [the
Prebuild tariffs] would have placed the United States in breach of its explicit
commitments to Canada."3 .

The FERC also agreed in Opinion No. 256-A that its general policy
against as-billed flow-through of Canadian gas costs would not apply to the
Prebuild Project. Specifically, the FERC stated:

"[W]e do not intend to 'depart from previous orders ofthe Commission regarding the assurances for therevenue stream of the ANGTS pre-built project'...W]ebelieve special treatment for Alaskan gas andCanadian gas related to the protected stream ofrevenue is fully warranted by the sui generis nature ofANGTS as we have fully discussed in otherCommission orders. " 5.

In addition, in Order No. 636-A. the Commission explained that nothing
in its new regulations relating to the restructunng of the natural gas industry was
intended 'to disturb the United States goverment's commitment to the ANGTSPrebuild." Furthermore, in an order updating the Commission's filing
requirements in light of Order No. 636, the Commission proposed to delete
certain regulations applicable to the ANGTS, explaining that they were obsoletein the post-Order No. 636 environments In doing so, however, the
Commission stated that:

'Nonetheless, the Commission remains ready tofacilitate the construction of ANGTS, which Congresshas found to be in the public interest. Hence, if actionis warranted in the future to facilitate financing andprogress on the ANGTS and the recovery of ANGTScosts, the Commission will act expeditiously. What
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was stated in Order No. 636-A applies here as well:
'nothing in the rule [Order No. 636] is intended to
disturb the United States govemment's commitment
to the ANGTS prebuild."

As to Northern Border, the Commission has stated that it "continues to
view the Northern Border prebuild segment as remaining subject to the various
agreements between the United States and Canadian governments and
subsequent findings in Commission orders certificating Northern Border Pipeline
Company's system."' 9 In addition, the Commission stated that 'ft]he United
States, like Canada, is bound by the 'Agreement on Principles' concerning the
ANGTS. By virtue of the 'Agreement' which has the force and effect of a treaty,
the Commission may not alter the viability of the ANGTS by changes in
previously granted orders."°

In 1998, the Commission reaffirmed its commitment to the ANGTS
project in an order approving a settlement to implement the restructuring of gas
sales and transportation arrangements among various parties regarding the
Western Leg of the Prebuild system. There, the Commission continued to
recognize the unique status of the Prebuild Project and specifically cited to the
Commission's reaffirmation of its commitment to the project stated in Order No.
636-A, discussed above."

In short, while the ANGTS, including the Prebuild, has continued to
evolve in light of market realities, the contracts underpinning the project, as well
as the government approvals of those contracts, have continued to ensure the
financial integrity of the project.
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V. PRESIDENTIAL FINDING ON ALASKAN GASEXPORTS

In the summer of 1987, the Canadian government was apprised that the
U.S. President was considering the issuance of a finding in favor of exports of
Alaskan gas. Thereafter, at the request of the Canadian government,
consultations were held between Canadian and U.S. officials where Canadian
officials expressed deep concern about the impact of such a finding on the
ANGTS and the Agreement.

On January 13, 1983, the U.S. President issued a finding relating to
potential exports of Alaskan gas. Significantly, however; the President took that
opportunity to reaffirm his support for unique regulatory treatment of the ANGTS
Prebuild Project. Specifically, the President stated: " ... I want to reaffirm our
support for the special regulatory treatment of the Prebuild portion of the
ANGTS, including the minimum revenue stream guarantees."

With this finding, the U.S. President has continued a policy which has
been applied to the Prebuild Project since its inception. In short, the Prebuild
Project remains an integral part of a unique system - i.e, the ANGTS - and,
therefore, it is entitled to unique regulatory protection.

The President also stated he did not believe that this finding should
hinder the completion of the ANGTS.

VI. COMPLETION OF THE ANGTS

Since the project's inception, the ANGTS sponsors have made
substantial progress toward the completion of Phase II of the project Among
other things, right-of-way permits for the Alaskan segment have been issued by
the U.S. Department of Interior, a broad array of design approvals and
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environmental authorizations have been issued by U.S. and Canadian
authorities; the FERC has established rules and regulations for the tracking of
Canadian ANGTS charges; and Congress has approved waivers of law.

In addition, an easement agreement was executed in 1983 between the
Government of Canada and the Foothills subsidiary responsible for construction
of the segment of the ANGTS in Yukon Territory. The term of the easement is
for 25 years with a renewal at the option of the company for an additional 24-
year period. The easement agreement is subject to obtaining the consent of
the Minister responsible for the Northern Pipeline Agency prior to commencing
construction activity. On November 4, 1992, the timeframe within which the
consent is to be obtained was extended to September 20, 2012.

Notwithstanding this regulatory progress, the financing and construction
of Phase II of the ANGTS has been temporarily delayed as a result of the
market conditions in the lower 48. It now appears that the project will be
required this decade. The ANGTS sponsors remain committed to completing
the project in a timely manner. The sponsors continue to take appropriate
actions and expend funds necessary to maintain the ANGTS regime in a stateof readiness, including the federal right-of-way grant, Section 404 permits and
the broad array of legal and regulatory authorizations and treaties that -ave
been issued by Canadian and U.S. authorities. Furthermore, the sponsorshave continued to expend effort toward significantly reducing the cost of
transporting Alaskan Northern Slope gas to market.

Recent years have seen a decline in both inflation and the cost of capital,
and advancements in pipeline technology have also occurred. In 1987, in
response to these changes and the need to update the earlier cost estimate
developed in 1982, Foothills and Alaskan Northwest agreed to complete a
detailed re-estimate of Phase II of the ANGTS. On June 6, 1988, this re-
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estimate was publicly released showing an approximate 45% reduction in the
project capital costs. In 1999, Foothills again significantly reduced the capital
cost estimate for the Project. Foothills continues to examine further
opportunities for cost reductions and efficiencies toward achieving the most cost
effective transportation of northern frontier gas reserves.

While the precise date for moving forward with the financing and
completion of Phase II remains to be finalized with stakeholders, for several
reasons Foothills believes that Alaskan gas will be needed in the lower forty
eight states much sooner than many have anticipated. First, Alaskan gas is a
secure U.S. domestic resource which can reduce dependence on imported oil.
The proven gas reserves exceed 30 trillion cubic feet and estimates of potential
reserves are approximately 100 trillion cubic feet. Second, there is increasing
uncertainty in the ability of existing basins to keep pace with gas demand which
is estimated to reach 30 trillion cubic feet per year in this decade. This demand
may well occur earlier in that time frame, hastening the requirement for Alaskan
gas to serve energy needs in southern markets. With its advanced state of
readiness, the ANGTS is positioned to meet an expeditious delivery timeframe.

To further underscore its commitment to the ANGTS, Foothills is a
partner in Alaskan Northwest Natural Gas Transportation Company, the.U.S.
partnership which is responsible for the construction and operation of the
Alaskan segment of the project. In 1990, Foothills purchased the outstanding
shares in United Alaska Fuels Corporation, a subsidiary of United. At the end
of 1994, Foothills increased its partnership share. TransCanada PipeLines Ltd.
holds the other active partnership interest. Foothills' participation in the Alaskan
Northwest partnership is expected to improve U.S.-Canadian cooperation and
coordination in the completion of the project.
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Foothills remains prepared to proceed with the financing and completion
of Phase II as soon as Alaskan gas is required by the markets in the lower forty-
eight states and is taking active steps to further the progress of the Project. Inthe meantime, the continuing commitments by the governments of both Canada
and the United States to the international Agreement provide an important
foundation for the early completion of this important bilateral project.

VII. THE BAYER REPORT

On January 24, 1992, Mr. Michael J. Bayer, the U.S. Federal Inspector
for the ANGTS, sent President Bush a report which.recommended that theUnited States abandon support for the completion of the ANGTS. Among otherthings. Mr. Bayer's recommendations included: 1. 'Repeal the Alaskan Natural
Gas Transportation Act'; 2. 'Eliminate the exclusive ANGTS route to transport
Alaskan North Slope gas to the lower 48"; 3. 'Eliminate the ANGTS project
sponsors unique legal monopoly status"; 4. Withdraw the President's 1977decision under the Act; 5. Terminate all bilateral agreements with Canada
relating to the ANGTS; and 6. Abolish the Office of Federal Inspector ("OFI').
None except the last recommendation was accepted.

The ANGTS sponsors did not oppose the abolition of OFI. They strongly
opposed, however, the implementation of Mr. Bayer's other recommendations.
The sponsors believed it is in the best interests of both the United States and
Canada to retain ANGTA, the President's 1977 Decision, and the bilateral
agreements relating to the ANGTS. These core ANGTS authorities are vital tothe completion of the project as soon as warranted by the market.

On February 14, 1992, the Government of Canada also objected to mostof Mr. Bayer's recommendations. In a diplomatic note sent to the U.S.
Department of State, the Canadian government stated that implementation of
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certain recommendations - such as the repeal of ANGTA, the withdrawal of the
President's 1977 decision, and the termination of U.S.-Canadian agreements
relating to the ANGTS - would be unacceptable to Canada and contrary to the
obligations of the United States.

On March 12, 1992, Senator Bennett Johnston, Chairman of the Senate
Committee on Energy and Natural Resources, sent a letter to the President
expressing his opposition to the Bayer recommendations. Senator Johnston
emphasized that, while the ANGTS has been delayed as a result of current
market conditions, it is clear that American consumers will-eventually need
access to North Slope gas. He further emphasized that the ANGTS is still the
most economic and environmentally sound means of providing that access.
While the Office of the Federal Inspector ("OFI') has been dismantled, the OFI
authority resides with the Department of Energy and the other recommendation
to abandon the ANGTS legal infrastructure was rejected.

VIII. 1999 NORTHERN BORDER RATE CASE

On June 30, 1999, the Federal Energy Regulatory Commission issued
an 'Order Accepting and Suspending Tariff Sheets, Subject to Refund and
Hearing" in the 1999 Northern Border Pipeline Company rate case. The June30 Order included a statement that the 'ANGTS is no longer viable.' Foothills
subsequently requested clarification of that statement, arguing that it is not only
factually incorrect, but is counter to important commitments which have been
made by the United States government to the Canadian sponsors and the
Canadian government regarding the ANGTS.

Specifically, Foothills argued that there is no evidence in this or any prior
record to support the Commission's statement. Significantly, no party raisedthe assertion in this case. As reported in ANNGTC's 1999 FERC Form No. 2,
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"Tmhe [ANNGTC] Partnership intends to continue to take steps necessary in
order to advance its project in a timely fashion." 2 Furthermore, the United
States government has repeatedly and consistently supported the ANGTS and
acknowledged the unique status of the project. Accordingly, Foothills argued
that the Commission's statement that the "ANGTS is no longer viable' breaches
Section 9(d) of the Alaska Natural Gas Transportation Act, 15 US.C. § 719g(d)
(1994), and violates the "Agreement on Principles Applicable to a Norther
Natural Gas Pipeline' consummated by the U.S. and Canada ('U.S.-Canadian
Agreement"). As the Commission has recognized, "both governments [ie., the
U.S. and Canada] remain bound by the 'Agreement on Principles' concerning
the ANGTS. The 'Agreement on Principles' has the force and effect of a treaty
between the two nations. The U.S. government (in this instance the
Commission) is bound to not alter the project's viability by changes in previously
jranted orders." The Commission had no basis in law or fact to conclude that
the ANGTS is no longer viable.

Foothills requested that the Commission clarify this statement or, should the
Commission decide that clarification is not the appropriate remedy, reverse this
finding on rehearing. The Canadian Government also requested that the FERC
clarify its statement to avoid creating uncertainty with respect to the U.S.
commitments to its treaty with Canada and the ANGTS. On August 31, 1999,
the FERC expeditiously issued a clarification to its earlier order. Among other
things, the Commission stated that its intent was to indicate the immediate
conditions surrounding Northern Border's cost-of-service tariff and that in noway did it intend to indicate that the ANGTS project would not be fully
implemented. This clarification is the latest in a long history of inter-
govermental cooperation and support for the ANGTS.
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IX. THE DEMPSTER LATERAL PROJECT

In its 1977 Reasons for Decision selecting the Foothills alternative for
transportation of Alaskan gas, the NEB recommended to the Govemor-ln-
Council that Foothills be required to execute an agreement to provide for a
Dempster Lateral to interconnect with the ANGTS in order to accommodate the
transportation of Northern Canadian gas when required. In this respect, the
Canada/U.S. Agreement not only provides for the Dempster Lateral, but
stipulates that a significant portion of the costs of the Dempster Project can be
rolled-in to the ANGTS.

On May 4, 1978, Foothills, its subsidiaries, and its parent companies
entered into two agreements with the Government of Canada. The Dempster
Link Agreement requires Foothills to cause the construction of the Dempster
Lateral as expeditiously as possible following leave to open Phase II of the
Canadian segment of the ANGTS, subject to the issuance of a certificate of
public convenience and necessity and a determination that financing can be
achieved without undue financial burden. Foothills has fulfilled its obligations to
date under this agreement, including the filing of an application with the NEB for
a certificate to construct the Dempster Lateral. The Natural Gas Throughput
Agreement requires Foothills and its subsidiaries to provide, upon notice from
the Minister of Energy, Mines and Resources, sufficient throughput capacity in
the ANGTS to accommodate volumes of Norther Canadian gas.

X. THE MACKENZIE VALLEY PIPELINE PROJECT

In late 1988, three major producers in the Mackenzie Delta filed
applications with the NEB for licences to export 9.2 TCF of Canadian frontier
gas to the United States over 20 years commencing as early as 1996. These
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applications raised the possibility that Mackenzie Delta natural gas reserves
could be marketed in advance of Alaskan reserves in the U.S. lower 48 states.

As part of Foothills' ongoing commitment to transport both Alaskan andCanadian Mackenzie Delta gas reserves to market, in October 1989 an
application was filed with the NEB for a pipeline from the Mackenzie Delta along
the Mackenzie River and then south to connect with an extended Prebuild atBoundary Lake, British Columbia: The Mackenzie Valley Pipeline is an
alternative to the Dempster Lateral.

The application remains before the NEB. In the interim, Foothills, theDelta producers and two other pipeline companies signed an agreement to forma joint venture for the further development of the Mackenzie Valley
Transportation System. The joint venture agreement terminated in 1998.

Xl. OTHER DEVELOPMENTS
ALASKA NORTH SLOPE PROJECT.

In 1998, Foothills became a participant in a joint venture with four other
sponsors to examine the viability of a project for the delivery of liquefied naturalgas from reserves on the North Slope of Alaska to markets in East Asia. The
project contemplates that natural gas would be shipped by pipeline acrossAlaska to the southern coast, liquefied and delivered by tankers. Foothillsbelieves this initiative is wholly consistent with the transportation of gas via the

ANGTS and may provide synergies for both projects, thus further reducing the
cost of transportation.
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XIII. LIST OF FOOTNOTES

In the following notes, "S.C. refers to the Statutes of Canada; "U.S.C." refers tothe United States Code; "U.S.T." refers to the United States Treaties; "T.IA.S."refers to U.S. Treaties and Other International Acts Series; "F.E.R.C." refers tothe Federal Energy Regulatory Commission Reporter (Commerce ClearingHouse, Inc.); "F.2d" refers to the U.S. Federal Reporter, Second Series (WestPublishing Co.); and "E.R.A." refers to the Federal Energy Guidelines, EnergyManagement (Commerce Clearing House, Inc.).

15 U.S.C. 719, et se.

At the time of the Recommendation the FPC was constituted of only fourrrmmbers; the fifth position was vacant.

Reasons for Deision othern Pielines Vol. I. pp 161-162, issued byNational Energy Board on July 4, 1977.

29 U.S.T. 3581, T.I.A.S. No. 9030. The Agreement on Principles is set forthin full on pp. 47-83 of the President's Decision and Reort o Conrs on theAlaska Natural Gas Transrtation ssued September 20 1977 isalso set forth in the Canadian Northern Pipeline Act, Bill C-25, passed April 4,1978, Third Session, Thirtieth Parliament, 26-27, Elizabeth II, 1977-78.

5 President's Decision, p. xii.

6 Id. at 93.

7 Senate Joint Resolution 82, 95th Congress, 1st Session (1977).
Alcan Pipeline Compan et al, 1 F.E.R.C. Para. 61,248 (December 16,1977).

9 Alaskan Northwest Natural Gas TransportationCompan, 3, F.E.R.C. Para.61,20 (June 30, 1978).E.R. ra.
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'0 Bill C-25, passed April 4, 1978, Third Session, Thirtieth Parliament. S.C1977-78, C. 20.

Metzenbaum v. F.E.R.C., 675 F.2d 1282 (D.C. Cir. 1982).

' Northwest Alaskan Pipeline Company et al., 10 F.E.R.C Para 61,032(January 11, 1980).

1' Id. at pp. 61,079-80.

"1 Ibid.

I' Northwest Alaskan Pipeline Comany, et al., 11 F.E.R.C. Para. 61,088 (April28, 1980).

'c Id. a p. 61,138.

' The April 28 order stated: 'The Commission can accept that the Canadianproducers have a legitimate requirement for an assured cash flow. By way ofanalogy to the role of the ship-or-pay obligation between the shipper and thetransporter [Foothills] in obtaining financing for the transportation system, theCanadian producer needs to establish what amounts to an accounts receivablefrom U.S. impoters at an assured minimum value. Like the transporter(Foothills], the producer needs from his customers an unconditional obli gationto pay sufficient to enable him to attract financing." 11 F.E.R.C. at p. 61.162(emphasis added).

1B To determine the amount of revenue which Northwest Alaskan and the U.S.purchasers would be required to generate annually and daily, the FERCestablished a formula under which a base price of $3.45 per MMbtu (theuniform border price which was in effect when the record in the prebuild importproceeding was closed) would be multiplied times the quantities of gasspecified in the prebuild contracts. Fer example, using an unescalated baseprice of $3.45, Northwest Alaskan's obligation under the Eastern Leg contractwould be limited to $1,380,000 daily (800,000 Mcf/d x 3.45/MMbtu x 50%) and$856,290,000 annually (800,000 Mcf/d x 365 days x $3.45/MMbtu x 85%). Inits June 20, 1980 order on rehearing, the FERC modified this formula so as to
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permit the base price of $3.45 to be adjusted monthly for inflation by using theescalator mechanism contained in Section 101(a) of the Natural Gas Policy Act11 F.E.R.C. Para. 61,302, pp. 61,606-607.

9 11 F.E.R.C. Para. 61,088, pp. 61,162-163.

0 Id. at p. 61,163.

21 1 F.E.R.C. Para. 61,088, p. 61,165.

22 Condition 12 of the ANGTS construction certificate granted to Foothills by theNorthern Pipeline Act originally provided that, "before the commencement ofconstruction, Foothills shall establish to the satisfaction of the Ministerresponsible for the Northern Pipeline Agency and the NEB that "financing hasbeen obtained for the pipeline." In order to permit construction of the prebuildphase, however, the Canadian government subsequently amended Condition12 to require that Foothills, prio. to the commencement of construction,establish to the satisfaction of the Minister and the NEB that, among otherthings, financing has been obtained for the prebuilt sections and can beobtained for the completion of the remainder of the system.

n See NEB's statement of May 9, 1980, in a proceeding entitled "In the Matterof the National Energy Board Act and the Northern Pipeline Act; and In theMatter of a Public Hearing with Respect to Condition 12(1) of Schedule III of theNorthern Pipeline Act; File No. 1045-4."

' Id. at p. 8.

25 Petition of Foothills Pipe Lines (Yukon) Ltd. and Pan-Alberta Gas Ltd. for.Rehearing, filed May 28, 1980, in Northwest Alaskan Pipeline Company, et al.,FERC Docket Nos. CP78-123, et al. (p. 13).

26 Northwest Alaskan Pipeline Co any et al., 11 F.E.R.C. Para. 61,302 (June20, 1980), p. 61,607.

27 Id. at p. 61,605.
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2" Ibid.

9 See note 26, supra.

30 See e.g., DOE/ERA Opinion and Order No. 67, 1 E.RA Paragraph 70,579(December 13, 1984), and Northwest Alaskan Pipeline Company (Eastern Leg),29 F.E.R.C. Paragraph 61,302 (December 14, 1984).

3' Order No. 380-A, "Elimination of Variable Costs From Certain Natural GasPipeline Minimum Commodity Bill Provisions, "F.E.R.C. Statutes andRegulations Paragraph 30,584 (July 30, 1984), afFd, Wisconsin Gas Companyv. F.E.R.C., 770 F.2d 1144 (D.C. Cir. 1985), cert. denied, 476 U.S. 1114 (1986).

32 Id. at p. 31,062 (emphasis added, footnotes omitted). The Commission'sexemption of the prebuild tariffs was reaffirmed in Order No. 380-B, 29 F.E.R.C.Paragraph 61,076 (October 24. 1984), at p. 61,157, wherein the Commissionemphasized, inter alia, that the exemption is based on the Commission'srepeated assurances of a stream of revenues for the construction and operationof the 'pre-built' segments of the ANGTS," and "ft]hose assurances, in turn,reflect the mutual trust and cooperation between the governments of the U.S.and Canada with respect to the ANGTS." (footnote omitted). See also OrderNo. 380-C, F.E.R.C. Statutes and Regulations Paragraph 30,607 (October 24,1984), at p. 31,195-96.

Wisconsin Gas Company et al. v. F.E.R.C., 770 F.2d 1114 (D.C. Cir. 1985),cert. denied, 476 U.S. 1144 (1986).

id. at 1163

Natural Gas Pipeline Company of America, Opinion No. 256-A, 39 F.E.R.C.Paragraph 61,218, p. 61,770 (May 27, 1987) (footnote omitted).

Pipeline Service Obligations and Revisions to Regulations Govering Self-
Implementing Transportation and Regulation of Natural Gas Pipelines After
Partial Wellhead Decontrol, Order No. 636-A, 57 Fed. Reg. 36,128 (1992), 191-96 FERC Stats. & Regs., Regs. Preambles, J 30, 950, at p. 360,674 (1992);
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see also, Northern Border Pipeline Co., 63 FERC f 61,289, at. P. 62,954
(1993); Northern Natural Gas Co., 62 FERC 1 61,075, at p. 61,397 (1993).

Filing and Reporting Requirements for Interstate Natural Gas Company Rate
Schedules and Tariffs; Notice of Proposed Rulemaking, IV FERC, Proposed
Regs. 1T 32,511, at p. 32,947 (1994).

38 Id, at p. 32,947 (footnote omitted and emphasis added)

39 Id, at pp. 32,94748.

' Norther, Border Pipeline Co., 65 FERC 1 61,179. at p. 61,892, n.19 (1993).

"Pacific Interstate Transmission Co., 85 FERC f1 61,378, at p. 62,451 (Dec. 17,
1998) ("The Commission has recognized the unique status of PITCO [which is
part of Western Leg Prebuild system] on numerous occasions . . and the
arrangements related to the sale of Canadian gas to SoCal Gas are unique.');
see also, Pacific Interstate Transmission Co., 77 FERC 1 62,053, at p. 61,196
(1996) ("Approval of the PITCO request will approximately balance two
Commission policies - the Commission's longstanding commitment to the
ANGTS and the open-access conditions of Order No. 636.")

42 ANNGTC's FERC Form No. 2, for year ending December 31, 1998, at p.123.0.

'3 Northwest Alaskan Pipeline Co., 49 FERC 1 61,394, at p. 62,453 (1989); seealso, Northern Border Pipeline Co., 65 FERC 1' 61,179, at p. 61892, n. 19(1993).
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Pare . c
Concurrent Resolution Expressing the Sense of Concre

Recarding the Importance of theAlaska tlatura Gas Transporta:ior. ys;e..

.;.-ereas, :te Alaska I:at-ral Gas Transportat:on Syste. is a
cr:tical!y irmortant ener;y project that will ta Alaska's
Jor-:h Slope natural gas reserves which constitute more than ten

percent of this nation's entire proven natural gas reserves:

:hereas, the System, when complete, will supply the United States
with five percent of its annual natural gas demand, dsop acing
over 400,000 barrels of oil, thereby greatly reducing this
n.tion's excessive dependence on foreign oil;

Whereas, the Congress has already expressed its overwhelming
support for the System in approving by joint resolution the
?resident's 1977 Decision on the Alaska Iratural Gas
.-ansDortation System.

Whereas, a portion of the System known as prebuild can be
constructed by the end of 1981 to bring Canadian gas to this
nation until the entire system is complete in 1985;

Whereas, prebuild will contribute to completion of the entire
system by spreading demand for capital, labor and materials
over several years, and will enable this nation to obtain
Canadian natural gas to displace 200,000 barrels of foreign oil'
a day;
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Whereas, the Federal Energy Regulatory Cornission has issued

decisions granting certificates for the preuild faci!i: .es -
the United States;

Whereas, the Sponsors of the Alaskan segment of the system and the
tor:. Slope natural gas Producers have entered into an
agreement to fund and manage jointly the design, engineering
and cost estimation for the Alaskan segment and have made a
joint Statement of Intention to work to develop a financing
plan for the Alaskan segment with the object of completing
construction by the end of 1985; Now, therefore, be it

Resolved by the Senate (the House of Representatives concurring)
t.at it is the sense of Congress that the System remains an
essential part of securing this nation's energy future and, as
such, enjoys the highest level of Congressional support for its
expeditious construction and completion by the end of 1985.
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July 17, 1980

Dear Mr. Prime Minister:

Since you last wrote to me in March, the UnitedStates Covernment has taken a nuzber of major stepsto ensure that the Alaska Natural Cas Transporation'ysrem is completed expeditiously.

Most significantly, the Department of Energy hasacted to expedite the Alaskan project. The NorthSlope producers and Alaskan segment sponsors have signeda joint statement of in:ention on financing and a coopera--ive agreement to manage and fund continued design andcngineering of the pipeline and conditioning plant.The Fedexal Energy Regulatory Commission recently hascertified the eastern and wetrern legs of the system.

The United States aiso stands ready to take appropriateadditional steps necessary for conple:ion of the ANCTS.Ior example, I recognize the reasonable concern of Canadianproject sponsors that they be assured recovery of theirinvestment in a timely manner if, once project constructionis commenced, they proceed in good faith with completion ofthe Canadian portions of the project and the Alaskan seg-ment is delayed. In this respect, they have asked thatthey be given confidence that they vill be able to recovertheir cost from U.S. shippers once Canadian regulatorycertification that the entire pipeline in Canada is pre-pared to commence service is secured. I accept the vievof your Government that such assurances are materiallyimportant to insure the financing of the Canadian portion
of the system.

The light Bonorable
Pierre Elliott Trudeau, P.C., Q.C., H.P.,

LL.L. M.A., 7.l.S.C.,
Prime Minister of Canada,

Ottawa
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Existing U.S. Iav and regulatory practices maycasI doubt on this matter. For this reason, and becauseI remain steadfastly of the viev that the cxpeditious
construction of the project temalis in the mucual Interestsof both ovr countries, i vould be prepared at the appropriatetime to initiate action before the U.S. Congress to removeany impediment as may exiat under present lav Co providing:hat desired confidence for the Canadian portion of theline

Our Covernment also appreciates the timely way inwhich you and Canada have taken steps to advance yourside of this vital energy Project. In view of this pro-gress, I can assure you that the U.S. Covernment not onlyremains committed to the project; I a. able to state withconfidence that the U.S. Government nov ia atsfefid that:be entire Alaska Natural Gas Traasportation System willbe completed. The Unlted States' energy requirements andthe current unacceptabll level of dependence on oil iu-porrs require that the project be completed vithout delay.Accordingly, I vill take appropriate action directed atneering the objective of completlng the project by the endof 1985. I trust these recent actions on our part provideyour government vith the assurances you need from us toenable you co complete the procedures in Canada tbat arerequired before commence eot of construction on the pre-build sections of rte Pipeline.

In this time'of growing uncertainty over energy supplies,the U.S. must cap its substantial Alaskan gas reserves easoon as possible. The IIVI trillon cubic feet of naturalgas in Prudboe Bay rapresants more than ten percent of theUnited States' total proven reserves of natural as. :Ourgovernments agreed in 1977 that the Alaska Natural GasTransportation System v.a the most environm tenally soundand mutually beneficial means for soving thin resource tomarket. Accss to gas from the Arctic regions of both coun-tries is even more critical today as a r eans of reducingthe dependence on aimprrod petroleua.

Successful completion of this project will underscoreonce again the special charaterr of cooperation on a broadrange of issues that highlights the U.S /Canadian reltcion-ship.
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I look forvard to coatl0auig to work virh you toBake rhis vital energy ystem a. riality.

Sincerely,

(Signed: Jimmy Carter)

N.B.. A signed copy of this statenent is held in NESFile No. 1045-4
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..ATIONAL ENERGY BOARD OFFICE NTIONAL DE
OT'TAWA. KI A CE5 

OTTAWA. KIA OE5

File No.: 782-13
25 June, 1984

The Secretary,
Federal Energy Regulatory Commission,
825 North Capitol Street, N.E.,
Washington, D.C. 20426

Dear Sir:

Subject: Elimination of Variable Costs from
Certain Natural Gas Pipeline Minimum
Commodity Bill Provisions
C3der No. 380 - Docket No. BM 83-71-000

The National Energy Board has examined from a Canadianpublic interest point of view, within the regulatory framework,the direct and particularly the indirect effects of Order No. 380
on Canadian exports of natural gas, on Canadian pipelines, and onCanadian producers. It has carried out a survey of the views ofCanadian exporters. On the basis of both its own assessment andthe information drawn from the survey, the National Energy Boardhas grave concerns about the effects on Canada of Order No. 380.The views of Alberta & Southern, Pan-Alberta, TransCanada
PipeLines and Mobil Oil Canada Ltd., are attached as examples ofthe major concerns expressed in the survey.

The Board understands that the latest date for filingsubmissions for clarification or modification of the Order is25 June 1984. The Board further understands that the order, inits original form or modified, may then come into effect as earlyas 31 July 1964. Accordingly, the Board is taking the unusualstep of making its views known directly by this submission to theCommission. Additionally, Canadian pipelines and producers maynot be entirely aware of all of the implications of Order
No. 380. In fact, the Order acts on tariffs between U.S. pipelinecompanies and their buyers, and the indirect effects were onlyperipherally reviewed in it. Commissioner Sousa himself states,'It is unclear to me the extent of the impact that this rule mayhave on imported natural gas, the vast porcomes fromCanada." O ,VU

JUL -; 4'l ... 2
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It should be pointed out at this juncture that the NE5is not questioning the underlying objective of Order No. 380,namely that natural gas become competitively priced in United
States markets. On the contrary, it emphasizes that it believesthe concerns of Canada can be accommodated without affecting thisobjective. It believes that the alleviation of Canadian concerns
will ensure the ability of Canada to be a reliable supplier ofnatural gas to the United States for many years into the future.

The Board believes the Commission would wish to examine
the implications of the issues in this submission before
implementing the Order with respect to Canadian imports.

The four concerns of the NEB are outlined below:

i. Uncertainties arising from the Order

There are numerous uncertainties relating to the
interpretation and application of the order. We understand
that they will be addressed in various submissions forclarification and modification to be made to the Commission.
They are not, therefore, identified in this submission. Inaddition, it is unclear to this Board to what extent producerfixed costs are exempted from the effect of the Order.

The NEB recognizes the Commission will wish to address
these uncertainties before the Order takes effect.

2. Similar Treatment of Canadian fixed costs (Pipelines andProducers) to those accorded to the United States fixed costs.

The FERC Order requires that in the tariffs of
United States pipelines, fixed costs should'be separated fromvariable costs and purchased gas costs. The non-incurred
variable costs, i.e., for gas not taken, are then excludedfrom minimum bills. The Order is silent on such costs inCanada. The NEB requests similar treatment for these costs inCanada since the pipeline system from supplier to market is,for all intents and purposes, one continuous transmissionsystem.

Likewise, Canada would request similar treatment to theextent that the fixed costs of U.S. producers are identifiedand included in minimum bills. (Producer fixed costs relatedto ANGTS prebuild facilities are a special case dealt with inSection 3 below.)

... 3
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The present export price of Canadian natural gas at theinternational boundary does not separate pipeline and producerfixed costs from variable costs of the pipeline and those forpurchased natural gas. The Board would be pleased to makeavailable to the Commission information on what the Board
considers these fixed costs to be.

3. Special Considerations Required for Gas Transmitted on ANGTSPrebuild Facilities

Phase I of the Alaska Highway Natural Gas Pipeline to
carry Alberta 9as to United States markets pending the arrivalof Alaska gas - or, as it is usually referred to, thepre-built section of the pipeline - was constructed under theframework of the Canada-United States Agreement on Principles
Applicable to a Northern Natural Gas Pipeline. The CanadianGovernment approved changes in the terms and conditions of theNorthern Pipelfne Act made by the National Energy Board.These changes were necessary to enable construction to
proceed. They were made on the basis of certain assurances byPresident Carter about the completion of the pipeline to
Alaska as well as resolutions by Congress, and after theNational Energy Board and the responsible Canadian Ministerwere satisfied that the pre-built sections could be financed,Essential to these private financing arrangements was theapproval by the FERC in 1980 of a minimum bill to protect boththe Canadian pipeline and producer investments and the relatedcontractual arrangements among the participating pipelinecompanies.

The FERC will therefore understand the concern of theBoard about the effect of Order 380 upon these financial
arrangements.

Although Order 380 does not apply directly to thecontracts between the Canadian seller of Canadian gas and theinitial United States buyer, it can be interpreted as applyingto cost of service contracts between the initial United Statesbuyer and its customers: these cost of service contracts werean integral part of the structure upon which the financing ofthe pre-built sections was based. The Order, by reducing thecash flow from buyers to pipeline companies, would weaken theability of the pipeline companies to pay their minimum bills.Furthermore, since the buyers may have access to lower pricedgas. Pan-Alberta could be cut off as a supplier of the gas,and the Canadian producer investments protected by the minimumbill would be impaired. If that interpretation is sustained,Order 380 could constitute a breach of the U.S. Government
commitments upon which the National Energy Board and theCanadian Government relied in 1980.

... 4
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The Board expresses the view that there are specialcircumstances surrounding the pre-built sections of the ANGTSwhich would justify FERC's reconsidering the provisions ofOrder 380 and seeking means to avoid serious and unwarranteddamage to a project undertaken in good faith in the interestsof both Canada and the United States.

The Board also draws attention to the fact that tariffs
on the pre-built sections of the ANGTS are abnormally high.They are high for two reasons: first, because Canada wasrequired to size the pipeline for very large volumes of Alaskagas expected to flow in this decade, rather than for morelimited quantities of Canadian gas licensed for export and,second, because depreciation rates are high to enable thecosts to be amortized over the short term of export and importlicenses.

In the circumstances, it appears to the Board to beunfair and unreasonable if Canadian producers were to have toabsorb the full burden of these extra costs.

4. The Removal of Take or Pay Protection

In its present form, the FERC Order does not appear toaddress the following two fundamental issues.

First, the Order points out that if the cash flow fromthe buyers is removed from the subsequent chain of contractsto the suppliers, then the carrying costs of funds required tobe borrowed to pay commitments to producers and importers willbe allowable for rate-making purposes. The Order does not,however, address the issue of whether the pipeline could thenin fact finance the obligations to its suppliers. The resultsof our survey indicated doubts on this point. We believe theCommission would wish to address this issue.

Second, the Commission does not address the fact thatthere could be merit in take-or-pay clauses in circumstanceswhere the gas is competitively priced. We would ask theCommission to examine the ability of pipeline companies tofinance the constructicn of pipelines to transmit the gas tomarket if there are no underpinning throughput arrangementssimilar to those contained in take-or-pay clauses. We believethis may be particularly true for large new pipelines and isreferred to on page 18 of the DOE New Policy Guidelines. Wewould ask the Commission to consider this point in relation tothe capability of sustaining the supply of gas to the U.S.markets over the long term. Is there any reason to interferewith freely negotiated take-or-pay clauses in circumstanceswhere the natural gas is competitively priced in themarketplace?
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In regard to submissions that the Commission will be
receiving, the Board would point out that export/import contracts
underpin the NEB licences and cannot be changed without NEB
approval if the licence is to remain valid. The NEB has been
flexible in relaxing take-or-pay conditions in the present
abnormal market conditions. Long-term contracts have for decades
underpinned the financing of pipeline and producer investments.
Any abrogation of a contract which forms part of the series of
interlocking contracts, including the export/import contract,
could have serious consequences.

In summary, competitively priced Canadian gas and a
regulatory system which fosters high load factor operation of
pipelines appear to be the twin pillars on which the long range
mutually beneficial gas trade between our two countries can
prosper.

The National Energy Board wishes this submission to form
part of the public record in the FERC proceedings in the rehearing
of matters related to Order No. 380.

Yours sincerely,

G. Yorke Slader,
Secretary
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Department of Energy
Waihington. D.C. 20585

July 13, 1984

Honorable Raymond J. O'Connor
Chairman
Federal Energy Regulatory Commission
825 North Capitol Street, N. E.
Washington, D. C. 20426

Dear Mr. Chairman:

I am writing concerning Order No. 380 now pending before theCommission that appears to have ramifications for the natural gastrade framework we are working to establish. I write with anappreciation for the care and understanding that the Commission
has given to this important ruling.

Although the ruling addresses the variable costs in minimum bill
obligations between gas purchasers and pipeline suppliers, itspossible effects on upstream contracts were recognized by theCommission. The potential impact on international gas contracts,particularly between U. S. buyers and Canadian sellers, has beenthe subject of comments submitted to the Commission by theseparties. In addition, the Canadian National Energy Board hastaken the unusual stop of formally communicating its views to theCommission. Most of these comments reflect serious concern overthe impact of Order 380 on existing import arrangements.

It is not my purpose to endorse these comments or to propose anyparticular course of action for the Commission. The commentsspeak well for themselves, and the Commission properly has theresponsibility to weigh their merits along with other considerationson this issue. My purpose is to ehare information that may assistthe Commission in evaluating the comments and that will ensurethat this ruling supports our policy initiatives relating tonatural gas trabe.

rvom our ,erepectiyvo, the objectives of Ordor 390 appoar oonsletentwith the gas imports policy guidelines issued by the Secretary of-Energy last February. These guidelines were established to promoteand construct a gas trade framework in which natural gas importedinto the United States is corpetitiye in the markets served. Order380 promotes competition and las a clear and positive step insupport of a deregulated gas marketplace.
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In issuing the policy guidelines, the Secretary recognized that
gas import arrangements reflect the laws and regulations of the
exporter's government as well as our ovn. The policy statement
set forth the criteria to be employed by our regulatory authorities
in authorizing future gas imports, and urged parties to current
gas import contracts to voluntarily renegotiate their arrangements
if necessary to bring them into conformity with the new policy.
Implicit in the policy is the requirement that gas imported into
the United States must be competitively priced.

As a result.of the new policy, reinforced by the weakening of the
markets for imported gas, Canadian and U. S. commercial parties
have been actively renegotiating their gas purchase arrangements.
The Economic Regulatory Administration received reports from U. S.
importers on this activity in mid-April' that indicated progress
in achieving more competitive arrangements. Simultaneously, the
Canadian federal government, in coordination with the gas producing
provinces, undertook a comprehensive review of Canadian export
pricing policy,

The price of Canadian gas has been government administered and has
been significantly above the U. S. market-clearing levels. The
Inflexibility of this price has restricted the ability of our
importers to renegotiate fully competitive arrangements with Canadian
exporters. We were thus pleased with today's announcement by Canada's
new energy minister of the change to market-oriented pricing for
Canadian gas exports. This significant action frees U. S. buyers
and Canadian sellers to begin renegotiating pricing components of
their contracts, if necessary, to make their arrangements market
competitive. This announcement has come in time that should be
ample for the commercial parties to review their contracts before
the beginning of the next contract year this fall.

Canadian authorities believe that Order 380, as issued, could
adversely affect the orderly transition to the market-competitive
gas trade framework being established. In view of the just
announced action by Canada on gas export pricing, we believe this
concern merits consideration. Our position is that Canadian gas
must compete in the U. S. marketplace on an equal basis with
domestic supplies, and that the transition should occur as soon
as possible but in an orderly manner.

In addition to the possible effect of Order 380 on the transition
to competitive gas import arrangements, there is special concern
in Canada over the consequences of this ruling on the pre-built
portions of the Alaska Natural Gas Transportation System (ANGTS).
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The reasons for this concern have been expressed by the National
Energy Board and the commerclal parties involved in the ANGTS
pre-build in communications to the Commission. We believe these
concerns also merit consideration. As currently financed and
utilized, the ANGTS pre-build poses challenging problems tor bothof our agencies as we work to further competition in the gas indus-
try. We should ensure that our respective regulatory processes
allow the commercial parties to find solutions for making this
system more competitive.

I trust this information will be useful to the Commission in its
deliberations. As stated before, it is not my purpose to propose
any specific course of action for the Commission. It is appropriate,
however, to share with you our perspective on the trade facet of-
this important ruling.

This letter reflects the views of the Department of State, as well
as the Department of Energy.

Sincerely,

BURN HANZLIK
Administrator
Economic Regulatory Administration

cci Honorable Georgiana Sheldon
Honorable A. G. Sousa -
Honorable Oliver G. Richard III
Honorable Charles Stalon
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Dear Mr. Chairman:

I am writing to bring to your attention several Canadian

expressions of concern received at the Departmentof State
about the impact FERC Order 380 relating to minimum commodity
bills could have on the export of Canadian gas to the United
States.

We have been discussing with the Canadians for over a year
in our bilateral Energy Consultative Mechanism (Eit) how to
return our bilateral gas trade to a market-sensitive basis. At
the last full meeting of the ECM we made good progress and our
two Governments issued a joint statement which included the
following paragraph,

"The two sides reaffirmed the importance of a stable

long-term natural gas relationship. They emphasized such a
relationship provides the United States with security of
supply and provides Canada with security of demand for the
export of gas surplus to its foreseeable domestic
requirements. They recognized that in the long run
Canadian gas would have to be competitive in U.S. markets,
taking into consideration the security provided by the
long-tern reserve-based nature of Canadian gas export
contracts. They further acknowledged, however, that
meeting the objective of competitive conditions may require
flexibility and adjustments in response to changes
occurring in U.S. gas markets. To this end, the two
Governments recognized the importance of holding on-going.
consultations on the natural gas marketing issue and agreed
to meet regularly to discuss common objectives, respective
natural gas policies and policy developments."

The Honorable
Raymond O'Connor,

Chairman, ^
Federal Lnergy Regulatory Commission..:

825 North Capitol Street, NE,- -
Washington, D.C.
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As reflected in this joint Etatement, the Soal of our
discussions with the Canadians is the same ar what we
understand to be the goal of FERC Order 380, namely enhancinc
competition in the market place.

On June 22, Mr. Geoffrey Edge, Chairaman of the Canadian
National Energy Board, along with nembers of the C;r.:i-n
Embassy, briefed Department of State official: on the eaverse
impact they fear Order 380 could have on Canrcian g C exports.
When Ambassador Gotlieb came to see me on June 29, he said the
Canadian Government had been surprised by Order 380. He
outlined Canadian concerns and left the attached letter. On
July 3, at the request of the Canadian Governncnt pureuent to
Section 8 of the Agreement between Canada and the United States
of America on principles applicable to a Northern Natural Gas
Pipeline, Mr. Edge and Mitchell Sharp, Commissioner of the
Northern Border Pipeline Agency, met with representatives of
the Department of Energy and the Department of State to explain
further their view that implementation of Order 380 in its
present form could have potential adverse effects on our
present and future bilateral gas trade.

I understand that the Canadians have also written FERC on
this subject. I will not attempt to cover all the Canadian
concerns, but during their meetings with us, -the Canadians
emphasized first the progress they believe they have made
toward a market-sensitive gas export policy. Second, citing
the 1980 FERC Prebuild orders, the Canadians made it clear they
believe that if FERC Order 380 is put into effect in its
present form, we will not be living up to what they regard as
our commitments regarding the financing, construction, and
operation of the Prebuild section of the Alaskan Natural Gas
Transportation System (ANGTS). The Canadians emphasized :in-
this regard the importance of special problems for the
Prebuild, a project that has been supported by the U.S.
Government based on private financing. (See letter of
President Carter to Prime Minister Trudeau of July 17, 1980 and
the waiver package submitted by President Reagan to Congress in
October, 1981 and approved on December 15, 1981.) Finally,
they said that, although they accept the objective of increased
market competition inherent in FERC Order 380, they need time
to renegotiate gas export contracts in order to put them on a
more market-sensitive basis.

As a further step, just today, the new Canadian Government
has announced what we consider a significant new gas export
pricing policy based on negotiated prices between buyers and
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scll2Er rflectina c-.h;kct ccnditions, EnC .Juhljct to crir.Pri
rct by the National Energy Board. We expect Canadian experts
Lo brief us the week of July 16 through our bilateral Energy
Consultative Mechanism on this new Canadian gas export policy,
which will be in effect for the new gas contract year beginning
I1ovcmber 1, 1984.

Since the Com=izrior ctill has before i: FERC Order 360, I
wantcd the record of Canbdian concerns expressed to the
Npartncnt of State to be available, so that you would be aware
cf then in the context of our foreign relations with Canada.
You may include this letter and -- with the concurrence of
Canadian authorities -- Ambassador Gotlleb's letter to me in
the public record in any proceedings before the FERC.

Sincerely,

Alln Wallis

Enclosure:
As stated.
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1746 Massachusetts Ave., N.W.
Washington, D.C. 20036

June 29, 1984

Mr. W. Allen Wallis
Under Secretary for
Economic Affairs
Room 7256
Department of State
2201 C Street
Washington, D.C. 20520

Dear Mr. Wallis,

Our two governments have beer. consulting closely

and constructively for over a year and a half on the future
of our bilateral natural gas trade.

In light of this cooperation, the new U.S. gas

import policy guidelines anrounced in February and aimed at
ensuring that imports enter the United States on a competitive,
market oriented basis were drafted so as to permit the kind of
arrangements which are essential to Canada's remaining a

reliable supplier. For. its part, the Canadian Government
affirmed that Canadian gas will be competitive in the long term
in the U.S. market. A comprehensive review of Canadian gas
export policy was undertaken and is now near completion.

I am writing to bring to your attention a recent
development that could complicate firther progress in this
important endeavor.

Cn May 25 -te Federal Energy Regulatory Commission
issued Order 380 relating to minimum commodity bills between
U.S. pipelines and their buyers. We recognize that this
Order is not directed at imports, but that it seeks to address
what the FERC has identified as an unnecessary restraint on
competition within the U.S. natural gas industry. We have,
may I emphasize, no reascn to question this objective.

Close study of the Order and discussion with the
Canadian industry have convinced my Government that, if
implemented in its present form, the Order could have serious
adverse effects on present and future bilateral gas trade.

.../2
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