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

Summer 2001
1in2 1in5 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 Controf Area 338
6,118
Allowance for outages (6%), {367),
Total 5,751
LADWP Hydro 1,948
Firm Contracts and Entitiements
BPA to Burbank - Glendale 130
Portland General Electric - Burbank - Glendale| 80
Burbank Hoover Entitliement 20
Glendale Hoover Entitfernent 20
250
Total Resources 7,949
Total Load + 7% Reserve 6,727 7,050 7.116] .
Potential Excess Capacity to Sedl to CA I1SO 1,222 898] _ 832
New Generation Additions - Other Western States
On-line as of August 1st 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/Retirements 1,526 960 4473 4,036 10,995
Northwest
Net New Adds/Retirements 465 1,507 460 2,697 5,129
Rocky Mountains
Net New Adds/Retirements 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 8,517 20,755
Prepared by CEC Electricity Analysis Office, 11720700
Page 6
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California Summer 2001

Forecasted Peak Demand - Resource Balance
(in megawatts)

Temperature Probability 1-in-10

2/f,

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

Existing Resources:

e Existing ISO Control Area Resources 45,025
o Net Imports ISO Control Area 4,834 . Includes Pacific Northwest
¢ LADWP Control Area Resources 8,198
* Imperial lmigation District 875
e Far North - Eastem Sierras 277

| Total Existing Resources 59,209 ]
Expected Outages -3,050 *

* Historic average. Current outages are running 250% above averagé.

fResouroes Available to Meet Load » -4,966

Additional Resourcgs with On-Line Potential for July 2001:

v Approved CEC Projects 1,262
e SMUD McLellan CT Upgrade 22
e SO Peaking Facilites - 1,133
» Renewable Energy Projects 80
« Rerate/ Restart of Existing Thenmal

And Renewable Projects 1,244

LPotential 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 1dentified 1,312 ]
TOTAL GENERATION ADDITIONS

SUMMER 2001 g 5,053

Source: CA Energy Commission and Electricity Oversight Board February 8, 2001
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WATT FRIENDS WE HAVE

The California power crisis is proving to be a lucrative deal
for our Canadian neighbors—and also a looming problem

By STEPHEN HANDEUMAN

HEN THE LIGHTS WENT OUT IN

California last month, cash regis-

ters rang up north. In one critical

24-hour period on Jan. 18, British
Columbia Hydro supplied more than one-
third of the power desperate Californians
needed to stave off a statewide blackout.
The rescue didnt come cheap: the utility
may have earned $3 million from the deal.
“It's been a windfall,” admits B.C. Hydro
spokesman Wayne Cousins.

In the past seven months, B.C. Hydro
bas 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-
ray. The consequences could be even high-
er prices and more uncertain supplies for
Canadians as well as Americans. “We need
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
we'll get it.” In particular, ris-
ing doubts about deregulation
could impede Canadian plans
to Bnance 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
1999 Canada exported more
than 38 million MW hours, but
the number has reached as
high as 50 million in recent years. In turn,
U.S. demand is an important factor in
building many Canadian energy projects.
The hunger for power in the Western U.S.
spurred plans to build more than 4,000
MW of new generating capacity in Alberta
over the next five years, and a dedicated
transmission line south to capitalize on
American demand bas also been on the
provincial wish list Simiarly, Ontario and
Quebec are counting on becoming bigger
Players in the U.S. market to generate prof-
its needed to build plants at home. “No one

A
P

can stay aloof from this market,” says an
Ontario Power Generation official. “You
can't just integrate on one level. You have
to work out how price, supply and envi-
ronmental issues fit together.” But the
goals depend on an upsurge in U S. pawer-
gridinvestment that can be assured only by
more complete deregulation of energy
markets. The aftershocks from California
place that prospect in doubt.

THOMAD KITCHIN=P (RST LIQNT

THE INTRICATE
DA-U.S. -

WER
GRID

IS IN GROWING

DISARRAY

-t

The current grid, the
result of nearly a century
of evolution, was devel-
oped to distribute elec-
tricity in an age when most production was
run by states and provinces. Today a hap-
hazard quilt of regimes governs transmis-
sion across thousands of miles of wire. On-
tario, still contemplating deregulation,
shares power with New York State, which
is fully deregulated, and with Michigan,
which is not. A huge transmission line from
James Bay in northem Quebec can carry
2,000 MW of power south, but when the
juice reaches the grid to New England,
U.S. wires are capable of transmitting only
1,500 MW. “There’s a tremendous need for

the U'S. to spend more money on its partof
the power grid if we waqgt this market to
work,” says Thierry Candal, vice president
for production at Hydro Quebec.

Some experts say a continental market
for electricity, similar to the one that exists
for oil and gas, is the eventual solution. But
even without a grand plan to support that
aim, moves are afoot to tinker with the ex-
isting situation. By next year, large regional
transmission organizations (R10s) will be in
place across North America to remove
some of the jurisdictional clutter. “Right
now, if you want to ship power from El Paso
{Texas] to B.C,, you have to settle 10 or 12
different contracts,™ says Dennis Eyre, ex-
ecutive director of the Western Systems
Coordinating Council in Saht Lake Gy,

BANGFORABUCK:
There's alotof
cashinCanadian
hydropower

Utah, an organization that groups produc-
ers and suppliers in 14 Western states, plus
British Columbia and Alberta, and Baja
California in Mexico. "Now there will just
be three organizations in our region.” Eyre
acknowledges that rTos would not have
prevented California’s plunge into dark-
ness, but they “will begin to get the market
together over the next several years.”

By then, new technology such as fiber-
optic control systems and advanced high-
speed transmission lines may help bind the

wobbly system together. “Our vision is.

really a seamless cross-border market for
electricity,” says Hydro Quebec’s Candal.
That’s a lot better, and a lot harder to
achieve, than a quick profit on calamity. &
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ECONOMIC OPPORTUNITY STUDIES ' 02/7
400 NORTH CAPITOL STREET, SUITE G-80, WASHINGTON, D.C. 20001
Tel (202) 628 4900  Fax(202) 393 1831  F-mad eori@earthlink.net

HIGHLIGHTS

The Winter Energy Outiook 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 nearty $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
42000, devouring, on average, 22% of their incomes.

» The average for all low-income families taken together is lower for only the homes héating with oil and gas, but their
bills will average about $1,500, 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 for 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, ak 27 million low-income families will be billed nearly $45 bilfion for residential energy between October,
next September. The federal government has made $1.85 biflion available for payment assistance and

2000
7i ion for Weatherization conservation measures in low-income housing for the same period.
£ Yportun . ] .

For the fifl report, 9o tn the wehsite of www.ncaf.org ar contact £0S 3t eori@earthiink net
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The Winter Energy Outilooi for the Poor:
LOW-INCOME CONSUMERS' ENERGY BILLS
IN THE WINTER OF 2000-2001

December 20, 2000

by:

Meg Power, Ph.D.

Executive Director

£conomic Opportunity Studies
Washington, D.C.

Analysis of these data is part of continuing research activlly funded by the U.S. Department of
Energy, Ofiice of Building Techrology and State, Locay, and Commmunly Programs.
The condusions and apinians expressed may not represent the views of the Department of Energy.

400 NORTH CAPITOL STREET, SUITE G-80, WASHINGTON, D.C. 20001
7e/. (202) 628 4900 Fax(202) 393 1831 E-mail eori@earthlink.net
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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 the US Department of Energy Residential Energy Consumption Survey data to
measure how the Nhigh energy prices expected this winter will affect the 27 million fow- and moderate-incorme

lamilies eligible for federal Energy Assistance and Weatherization services.! It assumes normal weather as
defined by the National Oceanic and Atmaspheric Administration.?

All 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-
Income Home Energy Assistance Payments (LIBEAP) or the US Department of Energy’s Weatherization Assistance
energy effidency 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.> Fewer than 15% participated in
either federal energy program last year; most states limit such assistance to the households with very low
incomes. In fact, the typical family that becomes a LIHEAP recipient has a household income lower than the
Prverty guideline, which is now $14,150 for a family of three.*

ENERGY MARKET JOLTS: HIGHER PRICES, MUCH HIGHER BILLS

winter prices for all petroleum products induding natural gas are outpacing already pessimistic expectations.
Heating oft 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 bills will be even higher, as last winter was abnormally warm. For natural gas users DOE
expects bills to be more than 50% above last winter; fue! 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 electricly 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 refatively 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 .5 The rate of change compounds the problem.
In 1997, the typical efigible 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 1B reflects only the bills for oil
and gas heat.

Economic Opportunity Studis e, (202) 6284900 emnad eori@eatﬂhkm i 7 59
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Fig}ure 1A. Changes in Percent of Annual
Income Needed to Pay Energy Bills of Low-
Income Families

Figure 1B. Changing Winter Bills for Gas Heat
and Fuel Oil Heat of Low-Income Families

1A. Energy Bills as a Percent of all Low 1B. Change in Low Income Family
Income Family Budgets: 1997-2001 Heating Fuel Bills 1997-2000
$1,000.00 o wine,
3 100% = $500.00 195798
5 o 80000
§ 80% +— +— £ $700.00 Bwinter 93-
WAL Other 3 $600.00 ey
[ 60% 1 Resources = $500.00
2 @ 340000 | -
I3 DErergy O $300.00 Sapected
+ o 2000-01
o 0% BXts 5 $20000 | (rovmma?
M > $100.00 weather)
E. 20% - < O
g Nat.Gas  Fuel Ot
a 0% ™ T Heat, Heat,
1997 1998-99 2000-01 Midwest Northeast

“able A shows the expected national average 12-month energy bills and the energy burdens expected for three
groups: the poorist, all 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 & .
i Residential Energy Energy Burden
[Annual Income Leve! of Household Expenditures (expenditures/income)
At or Less than the Porverty Guideline” $1,116 22%
|Eligible for Energy Assistance®® $1,6%4 19%
Jpoot EBpible for Assistance $2,108 5%

* The Poverty Guideline 2000 =$14,150 for a Svee-person family. ** Eligible = approximately 175% Poverty or less

The national averages above hide substantial variation, and annual estimates hide the 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 electricity, 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 otal Bills: | 'Energy Burden:'
of household Income Fuel Bill* Bills (lights, Oct '00 Winter Energy
Households | Oct 00 through |appliances, hot through Bills’ share of
(27m BH) Mar ‘01 water; cooking) |Mar'01 Winter Income
Fuel ON 2,700,000 $980 $337 $1.317) 29%
Natural Gas 13,800,000 $822 $289 $1,111 27%
Electricity 8,600,000] $598 $113 $711 17%
|[Propane 540,000{ $701 $294 $995 26%
{Kerosene/other 1,400,000, $317 $437 $754 16%

'MmammmmwmmammmmmSweafmmm. AR winter uses of the main heat fued are
in the same lumn. mdemmaummwmrammon'ommuwmm.
Economic Opportunty Studles

el (202) 62894900 emall eori@earthink. net [
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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 especally 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.® Most states do not have
regulations prohibiting utifity shutoffs other than during 24 hour periods where the temperatures remain below
freezing. This year's bills will 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 amrangements, and must usually find cash or
be deh_ied deliveries. ' - .

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

While Table B projects costs through this winter, Table C below shows the annual impact of high energy costs if . _
prices remain at éompafable levels until Fall 2001. For the period April -~ Septemb;, 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 zolumn offers the comparable Energy Burden tor be expected by the averag-e consumer with

income too high to qualify for assistance. Clearly, 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’01 | income spent E:ﬁ'ﬁow,m:
on Energy)
Fuel Ol $2,306 26% 6%
Natural Gas $1,951 22% 4%
Electriaty $1,496 11% 3%
[Propane $2,450 - 24% 7%
|[xesosene & other | $1,509 16% 5%

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

Economic Opportunity Studies tel. (202) 628-4500 emnall eori@earthiink_net ld 76 1
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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
Nat.Gas Heat,
Midwest $ 517 $822 59%
Fuel Oil Heat,
Northeast $ 649 $ 926 43%

Figure 2 shows the low-income population distribution among regions and within the regions by the heating fuels
used in their homes. Cearly, 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
] mKerosene & other
< mPropane heat
a3
;g 2 6 m Eilectricity heat
= e
= Z;. q mNatural Gas heat
'; 4 mFuel Oil heat
24 -
0 . —
Northeast Midwest South West
Region
4
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PROGRAMS: ENERGY CONSERVATION, PAYMENT SUPPORT

The programs available fall far short of the needs ahead this winter.
e  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 $28S 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 & represents a savings of 1.5% - 2% of all
their resources. The Weatherization program had planned to improve an additional 200,000 low-income homes
- by FY 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 S0% of the projected LIHEAP
expenditures in 2001.

Figure 3.
Federa) Low-income Benefits FY2001
LIHEAP Plus Avoided Costs Resulting from
US DOE Weatherization investments
$3,000,000,000 o
$2.500,000,000
$2.000.000.000
$1.500,000,000
$1,000,000,000
$500,000,000
30 B
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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 LIHEAP funds available.

Figure 4.

LIHEAP Resources FY 2001
and All 2000-2001 Residential Energy Bills
of Ail Low- and Moderate Income Households

345,000,000,000

$40,000,000,000
® Sum of 88 Low-
35,000,000,000 Income Energy Bilts
338 FY2001
$30,000,000,000
$25,000,000,000 BLUHEAP FY 2001
Alocations {max.)
$20,000,000,000

315,000,000, 000

$10,000,000.000

30

Clearty many of the poor cannot meet their needs by relying on thelr 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, will 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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ENDNOTES

! This national database Is compled every four years by the DOE, based on household surveys on home energy use. These comprehensive
data provide details on consumption for 28 income levels. The report is available through the Energy Informabtion Administration at the
department; http:///www.doe/eia.gov The responses of the bw-immetmsdnk!sdigib‘efwmegyasﬁstmmhl%?hasbemwdated
by Economic Opportunity Studies, with support from the Office of Buikding Technology, State and Community programs. It refiects asrent
DOE fud price predictions and norma! weather. &amicOppuhmitythiesbampmﬁtr&advgrmpspedaﬁﬁrghmsgymﬁ
mwmwm.mm@mmmrmmmmdhwdww

IUSDHPS, Office of Energy Assistance, Washington, DC. Interview November 6, 2000.
3 USDHHS, Office of Community Services, Washington, DC. LIHEAP Infarmation Memarandum, March 2000,

»

‘us. Bureau of the Census, Poverty in the United States, 1999, Washington, DC, March 2000 and Avidl Demographic Survey March 2000
Supprement.

sU.S.BureauoflheCef’sus,Monevlncnme'nlheU.S, 1999, shows income by income 'quintile.’ The lowest quintile indudes most efigible
househalds. They expesienced a litthe under 9 percent income growth on average.

5 mwwsmmm&ﬁmd&mwwwﬂy,Amﬂedmﬁwlmwmww&mmm
NY, 1999, p. 42.

7 ibid., p. 10.

% 02k Ridge National Laboratory, 2000.
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NORTH AMERICAN
ELECTRIC POWER

CERA is pleased to announce the release
of anew Multidlient Study, At the Crossroads
of Competition: The Future of the Midwest
Gas and Power Markets. This authoritative
*tudy provides detailed regional analysis of
asis differentials, gas and power supply
outlooks, forward price curves, and
alternative views of the future, indluding
implications for key segments.

For more information on this CERA
Mutticlient Study, please contact Mark Silver
by telephone: (617) 498-9125 or e-mail:

msilver@cera.com.

Please mark your calendars for CERA's
Spring 1999 North American Electric Power

Executive Roundtables:

New York (Global Energy
Overview) May 7

Calgary May 12

San Francisco May 14

Houston May 20

Charlotte, NC June 8

Boston June 21

To register please contact CERA Registra-
tion by telephone: (617) 497-6446, exten-
sion 800; fax: (617) 498-9176; or e-mail:

register@cera.com.

Decision Brief

APRIL 1999

. MIDWEST WHOLESALE POWER MARKETS:
READY FOR A REPEAT? |

by Lawrence J. Makovich and Joseph Sannicandro

The Midwest power markets are preparing\for a replay of last year’s price
spikes. Demand and supply balances this er should be even tighter than
they were last summer when spot efergy prices proke from their normal $12 to

$30 per megawatt tiour ragge 10 reach Hourly highs o@)jer

MWh and weekly on-peak average brices of ove $600 pez. MWh. The magnitude
of hourly prices this summer is uncexain, but it is a good bet that weekly average
on-peak prices will reach several hundre per MWh. The continued strength

of the economy and normal weather should push increases in demand beyond the
scheduled increases in supply.

What is different, of course, is that the market participants learned from the
experiences of last summer. Buyers learned that a sellers’ market can arise very
quickly, and also realized the value of locking up supply rather than facing the
possibility of having to search for supply when few options are available. As a
result, buyers have tumed to short-term futures contracts to buy ahead and provide
an insurance policy against the financial implications of a price spike. Thus, the
market clearing price for Midwest electric futures is the fulcrum for market
expectations.

Market Expectations

In the Autumn 1998 CERA North American Electric Power Watch, CERA
predicted that prices for on-peak electric futures in the Midwest market would

-strengthen substantially from the $70 per MWh level as the summer season

neared and evidence accumulated that the economy would continue to grow. On-
peak futures for the months of July and August in the Cinergy market have
recently been trading as high as $135 per MWh (see Figure 1).

Owning $135 per MWh power in the Midwest last summer would have
provided profits in only three out of thirteen weeks (see Table 1). However, the
gains during the three weeks in June and July when average on-peak spot electric
prices exceeded $400 would have more than offset the losses incurred during the
remaming ten weeks of the summer, when prices cleared between $28 and $72
per MWh. In CERA’s view, current futures prices reflect the expectation that
gains are possible again this summer if there are two to three weeks of prices in
the $300 to $400 per MWh range. Therefore, market expectations are for a repeat
of last year’s price spikes.

rCambridge Energy Research Assodates
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Figure 1
Midwest Weekly Average On-peak Spot Electric Prices
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Source: Cambridge Energy Research Associstes.

o2y

7he Price Spike Dynamic
Price spikes—the deviation of market-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 clectric supply curve for the US
Midwest (compnising the East Central Area Relability Coordination Agreement (ECAR] and Mid-
America Interconnected Network [MAIN] regions of the North American Electric Reliability Council).
The bulk of the supply curve in this market comprises coal and nuclear units. The short-nm 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 520 to $25 per MWh. However, during peak decmand
periods, the demand curve intersects the supply curve i the “clbow™ 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 natura) gas—fired simple-cycle peaking units can quickly move market-clearing prices into
a range of $50 10 $75 per MWh.

Apri} 1999

DOE002-0777

767




Decision Brief CERA

Table 4

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

ECAR Cinergy MAIN

June 5 26.83 26.83 26.73
June 12 23.01 23.01 2236
June 19 48.67 48.67 41.24
June 26 655.99 656.04 690.36
Juty 3 418.39 418.39 3783
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 4035 39.07
August 7 27.76 27.76 26.96
August 14 3326 3325 32.74
August 21 40.58 4061 4153
August 28 55.13 5497 51.72
June Average 188.63 188.64 195.17
July Average 216.44 216.44 122.49
August Average 39.18 39.1§ 38.24
Summer Average 189.49 189.48 145.57

Source: Cambﬁdge Energy Resesrch Associates.

Duning the last week of June 1998, the demand for power came very closc to outstripping supply.
As 2 result, demand intersected supply closc to the end of the supply curve, and the number of rival
suppliers diminished. As the sumber of suppliers declined, a scllers’ market arose, and bidding stratcgics
shificd to bids based on what the market would bear. This shift in bidding strategies caused pnces to
move up to several thousand dollars per MWh. Prices returned to Jower Jevels when demand cased,
rivalry returned, and competitive forces shifted bid strategies back to incremental cost-based bids.

Several events combined last surnmer to create the conditions that supported this price spike dynamic,
A combination of extended nuclear outages, a pumber of large fossil units tripping offline, abpormally
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
cvents is unbkely 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.

- April 1959
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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) i 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 retum to normal summer weather.

The supply response to the price spikes comes from a number of arcas, including new greenfield
capacity, uprating of existing capacity, and improved nuclear availability. Last summer’s price spikes
triggered 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
greenficld 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 pet year over the past two years in the Midwest.
CERA expects roughly S00 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 intemruptible power services. Approximately 5,700 MW
of demand-side management and interruptible contracts were' 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. Altbough 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 ,

April 1933
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Table 2

Midwest Supply and Demand Balance

Demand - Gigawatts
1998 Peak 140.1
1999 Load growth 5.1
1999 Peak A 145.2
Supply
1998 Capacity 149.9
1999 Supply response
New capacity 1.4
Estimated Capacity creep 0.5
Improved 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 (see
Table 2). An expected net increase of 3,250 MW of supply results in the capacity margin for the
combined E Midwest region declining from 6 percent in 1998 to 5 percent in 1999. The

. : . -

demand anfl supply ba t enoug (L33
average on-peak prices to the several hundred dollars per MWh level.

Dampening the Boom

Although CERA believes there is a iligh probability of a repeat of the 1998 price spikes, they are
not guaranteed. Weaker-than-expected electric demand would remove the stress from the supply system,
preventing sellers’ market conditions from anising. Two factors could dampen electricity demand. The
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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 Wildemness Society’s Bureau of Land Management
Program. Prior to joining The Wildemess Society staff last year I served the Clinton
Administration within the Department of the Interior as Special Assistant and Senior Advisor to
the Assistant Sccretary for Land and Minerals Management, and Deputy Director of the Office
of Congressional and Legislative Affairs. '

Itis The Wildemess 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 wildemess 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 Wilderess Society
believes that we can meet our energy needs without sacrificing our most treasured national
landscapes. In fact, Amenica 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 imponance that | wish 10 draw to the subcommittee’s attention is that
the vast majonity of public Jands managed by the Bureau of Land Management (BLM) in the
Overthrust Belt states of Colorado, Montana, New Mexico, Utah and Wyoming are presently
open 1o leasing, cxploration 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. 1 suggest that it would be in the subcommittee’s
interest to request an update of this information from the BLM for the subcommitice’s
consideration at next week’s hearing on the same topic.

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

present (see attachment V).

Criticism by some that in recent years 100 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 categones: lands that
are ofI-limits entircly to oil and gas dévelopment; and lands available for development if the
industry takes special care of the environment. The former areas include wilderness areas,
wildemness 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
arcas compnise roughly S 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 grousc leks, where operations at
certain times of the year could pose severe threats to wildlife. In such cases, 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 off-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 leascs regarding the conduct of operations or conditions of approval given
al 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 gencrally applied to all BLM oil and gas lcases,
regardless of special circumstances.

"Seasonal” or other "Special™ Stipulations -- "Seasonal Stipulations” prohibit
mineral exploration and/or development activities for specific periods

of timc, for example sage grousc strulting 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 lcases 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 ol and gas

operations, for example, underground mining operations, archeological sites, caves, steep
slopes, campsites, or imponant wildliTe habitat. These Jeases 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 BIM to
balance the industry’s desire for access to oil and gas deposits, with the BLM’s responsibility to
manage other resources on the public lands. Although industry public relations campaigns
frequently emphasize the benign nature of contemporary exploration and development
technologies, when required by the BLM 1o utilize these technologies to minimize environmental
impacts, 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 advanced
technologies are used to minimize environmental impacts of energy production on
environmentally sensijtive public lands. These stipulations do not reduce our nation's access fo
its energy resources.

With respect to the national forests, the national forests currently supply 0.4% of
total US oil and gas production, half of which occurs on the Little Missouri Grasslands
(Forest Service Roadless Area Conservation FEJS, 2000, pages 3-312 and 3-316). The
remaining national forest land account for Jess than 0.2% of total production in 1999
(Tbid.). The vast majornity of roadless areas on the national forests subject to the new
Forest Service roadless protection policy have been open to leasing for decades, and there
has been little interest in exploiting potential resources, even thou gh the real price of oi}
in the past was much higher than it is 1oday.

I would like to turn now 1o estimates of natural Bas resources and their
relationship to the public lands. A 1999 report pubhished by the National Petroleum
Council, Natural Gas: Meeting the Challenges of the Nation s Growing Natural Gas
Demand, indicates that there is a “natural gas resource basc™ in the lower 48 states of
1,466 trillion cubic feet of gas (TCF) (pp.7-8. Summary Report). (The figure does not
include estimated gas resources in Alaska, estimated at Prudhoe Bay to be in the
neighborhood of 25 TCF.) The report also estimates that, although current yearly
consumption 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 this
estimated gas resource base is entirely off-limits 1o development, including 29 TCF from
federal lands in the Rocky Mountain states, and 76 TCF from OCS areas off the Atlantic
coast, the eastern Gulf of Mexico, and the Pacific coast (p.13). If we add 1o that figure
the 9.4 TCF estimated by the Advanced Resources Intemational analysis of the Forest
Service's new roadless policy to be unavailable.! we have approximately 115 TCF of the
1,466 TCF lower-48 gas resource base off-limits 10 extraction. The Summary Report also
indicates 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,
s0 should not be counted as unavailable for development.

If we eliminate the 115 TCF {rom the NPC’s estimated *“natura) gas resource
basc™ of 1,466 TCF, we arc left with 1,351 TEF available for future extraction. Ata 31
TCF per year consumption rate, thai js enough gas 10 meet Amernica’s anticipated needs
for approximately 40 years. Given this, it is difficult to understand the urgency with
which the industry is pressing its case that it needs 1o 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 Jands, in order to meet
anticipated future demands for natural gas.

In conclusion, if we are careful, we can pursue energy policies that allow and
cven encourage mcreased natural gas use, while protecting sensitive public lands and the
environmental values that all Americans have a nght to have protected. But our policies
must also recognize that there are adverse impacts 10 natural gas development, and valid
safety concerns with natural gas distribution issues, that should not be swept under the
carpet in a headlong drilling and development frenzy.

' *...with implementation of the proposed roadless areas, about 9.4 Tcf of gas beyond
that determined as no ‘access’ in the 1999 NPC study would be impacted as ‘standard
lease terms’ and “access restrictions” resources move into the ‘no access’ category.”
Undiscovered Natural Gas and Petroleum Resources Beneash Inventoried Roadless and
Special Designated Areas on Forest Service Lands analysis and Results, Advanced
Resources International, Inc., November 20, 2000, p. 3.

AN -

776

DOE002-0786



Attachment I

Availability of Public Lands

The vast majority of public lands are available for leasing. In the states with considerabic
production of 116.6 million acves only 2.9 miilion acres are pot opes for leasing. In
Colorado 16.2 million acres are open and 600,000 closed 1o leasing: in Montana out of 19
willion acres 400,000 are closed; in New Mexico of 29.9 million acres of lands oaly 1.3
million is not open 10 leasing; in Utah 900,000 acres are closed 10 leasing leaving 21.2 million
acres open; in Wyoming 700,000 acres are closed out of 28.6 million.

Acres
State Total Acres Acres Open Clased to

(Millions) to Leasing Leasi
Colorado 16.8 16.2 0.6

Moptana 19.0 18.6 0.4

New Mexico 299 28.6 1.3

 Umb 22.1 21.2 0.9

L Wyoming 28.6 27.9 0.7
A

Towal 116.4 1125 3.9

Percent 96.6 34

DOE002-0787

777



| =Y e

!U(l‘EAR ENERGY IKSTITUTE

Sodws Kewreg
VICE PREMDENT
GOVERNMENTAL AFFAIRS

- March 14, 2001

The Honorable Sherwood Bochlert
Chairman

Science Committee

United States House of Representatives
Washington, DC 20510

In testimony before your committee on February 28, Ms. Mary Hutzler of the
Energy Information Administration (BIA) 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 represent an
—— accurate assessment of the current status of nudlear energy or the future prospects

@wm :

In its testimony (page six), the EIA projects that production 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
ruclear 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 immume to the volatility in fossil fuel prices
that hascausedthedramaticinmaseineledtﬁdtypﬁoesinmmparts of the
nation. And nuclear power plants are not affected 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. .

-~

1776 1 SIREEY, NW 3uUTTE 400 WASHINGTON, DC  20000-3708 PHONE 202.730.5080 FAX 202.785.4019 www . nei_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 to
renew their licenses, and we expect that nearly all 103 U.S. nuclear units will
extend their licenses because operating these plants for an additional 20 years
represents the lowest-cost, most reliable source of electricity available from any
source. :

The steady reduction in the cost of nuclear electricity during the 1990s is partly
explained by the significant increase in the plants’ safety and reliability, and in the
amount of electricity they produce. In 2000, U.S. nuclear plants produced
approximately 755 billion kilowatt-hours (the second record year in a row), and
operated at an average capacity factor of 89.6 percent. The increase in output from
existing nuclear plants satisfied approximately 30 percent of the increase in
electricity demand during the 1990s. Improved economic performance, output and
relisbility bave been accompanied by a similarly dramatic improvement in safety
performance, measured by the quantitative performance indicators monitored by
the industry and the NRC. -

On average, a U.S. nuclear power plant produces electricity for less than 2.5 cents
per kilowatt-hour and, in many cases, closer to 2.0 cents per kilowatt-hour. This
ncludes all costs such as fuel, operations, maintenance, ongoing capital
requirements, funds set-aside for decommissioning the plant at the end of its useful
Life, and the one-mill-per-kilowatt-hour fee for used fuel management paid to the
federal government. This is the socalled “going forward” cost, which does not
include recovery of the original capital iovestment, but is the sole determinant of
whether or not the unit will be dispatched. The 2.0-cent electricity from the average
nuclear unit is significantly lower than the cost of electricity from new gas-fired
combined cycle power plants. At today’s gas prices ($4-5 per million Btu), NEI's
analysis 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 as
costly as nuclear electricity, no rational economic model would shut down a nuclear
unit and replace it with gas-fired capacity, as the EIA's forecasts suggest.

Given the credibility attached to the Energy Information Administration’s forecasts
for nuclear energy in the United States, NEI believes it is important that these
forecasts be correct, with a sound factuad and analytical basis. NEI has analyzed
the basis for the agency’s forecasts in order to understand the assumptions and
methodology behind them. We completed a detailed assessment of the 1999 edjtion
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of the Annual Energy Outlook, for example, and discovered a number of mistakes,
suspect assumptions, and the use of cost and performance data that were several

in fact and judgment. We believe, at a2 minimum, that EIA’s forecasting
assumptions and methodologies should be subjected to rigorous peer review before
publication, given the importance attached by many to EIA’s forecasts.

The nuclear industry also believes that EI14’s assessment of future nuclear power
plants does not reflect current business realities. The nuclear idustry has an
aggressive program underway to define and put in place the business conditions

iumplemented.

We believe that new nuclear plants can be cost-competitive even sooner if some of
the barriers to market penetration are removed For example, nuclear energy is an
emiszions avoidance technology. Under current law, technologies that avoid
2missions such as hydro and nuclear are selectively excluded from federal and state
clean sir compliance programs

In summary, NEI believes that the contribution from nuclear epergy 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 of
their initial 40-year license terms and through 20-year license extension periods.

2. Output from the existing plants will continue to improve in the near-term
becanse 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.
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at a hearing before your Committee at your earliest convenience.

Sincerely, .

~

ohn Kané
Attachments

cc:  The Honorable Ralph Hall
The Honorable Roscoe Bartlett
The Honorable Lynn Woaolsey
The Honorable Vern Ehlers
The Honorable Joe Barton
The Honorable Rick Boucher
Mary Hutzler, RIA
Bill Magwood, DOE
Kevin Kolevar, DOE

-~ -
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Good afternocn. I'm James T. Hackstt, 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, espacially despwater
drilling in the Guif of Mexico. Drilling in these water depths(of up to two miles
deep) costs from $20 to $100 million doflars per well.

On behalt 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 govemment lands if we, as a nation, are to have the future natural
gas supplies that will power the new intemet 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 concemed 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 1o 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-burming fuel was undsrestimated. It is still early
1o 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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Gt the annual 7 trillion cubic feet (TCF) increase in natural gas demand projected
by 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 (MW) of new gas fired generating
capacity will come on line in the US this year alone, resulting in increased gross
gas usage of aimost 650 BCF per year.
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cquircnients of New

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 govemment positively
addressing seven key challenges.

Access topped the list.

Access to mulliple-use federal government lands is a crilical concem
because they holid 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 ngs, lead times, and the requirements of the new
customer base which includes the new Independent Power Producers.

A positive partnership between govemment 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
geals.) -
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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 Govemment. But the resource
base under Federal Government lands is far more critical than that percentage
might imply. As mentioned previously, tha'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 Govermnment
lands resou i IOE—i d_clearly not yet available to

consumers. What's more, offshore drilling moratoria have virtually closed

Samﬁn the Eastemn 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 nalural 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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As can be seen on this map.,a significant portion of the Rocky Mountain

arsa -~ including so 5.8 percen he natural gas resources according

" tothe NPC -- is ow e Federal GovermmmenY, and managed either by

“the BCWor the Forest Service (US Department of Agricutture). 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 moraloria on some applications, been put into effect as
announced, critical Califomia 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.
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Restrictions -

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 welis that take fonger 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.
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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 the
EIS 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
spocialists 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 delays
obviously add to costs, but they also delay or prevent gas from flowing to
consumers,

DOE002-0799
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Proposed OCS Lease Sale 151 Sk i lemay
Cadem Gulf of Mexicn
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—

Now an important word about the offshore. As the NPC study pointed out,
and as we in our industry know, with both of our coasts off iimits to
exploration and production -- the Gulf of Mexico, including its deep waters,
will be crucial in meeting gas demand.

Lease Sale 181 in the Eastemn 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.

DOE002-0800
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This chart illustrates the NPC's projection of the impact of access restrictions in the
castern Gulf of Mexico. The Reference Case curve (middle line) assumes that
‘Nestemn Norphiet, 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 Westem Norphlet and Sale 181 areas.
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US Pxoductlon Hl

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 to
the responsible development of natural gas as a precious natural resource.

DOE002-0802
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atural Gas Prices

CoRNYAIENy

Since the NPC study was completed in late 1999, the access and regulatory
issues | have been discussing have not been addressed. In fact, access has
become more and more problematic in recent years.

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

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

12
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atural Gas Producers are Responding

iws Drilling for Natural Gas

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

Today, with tight supply and rnising demand, producers are individually
responding by working to bring more natural gas to the market. One economic
indicator is the Rotary Rig Count. Natural gas drilling rigs have increased by
143% since April 1999, when prices were at their lowest.

Equally important, almost 80% of the ngs being used today are looking for
natural gas, up from 75% in April 1999,

13
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fP._;r_;mp_!, Permitting Review and’
nchmarking Program “ %75

We have recommended to the Administration that several steps be taken to
seek better coordination of energy permitting. Included 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 1o 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 alf parts of
these agencies to the higher performance level.

Perhaps your Subcommitiee and the Congress as a whole can help in these
areas through legislation or oversight.
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Expedite Federal Government L
ergy Resource Review. -

W0 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.

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

World Petroleum
(Excluding Eastern Europe)

1979 — 1986 1986 - 2000

Consumption Change
Million Bbls/Day -5

Excess Capacity
Million Bbis/Day 13
Number of Countries 11

U.S. Natural Gas

Consumption Change
Billion Cu. Ft./Day -10

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

Canada 3

+19

+18
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WORLD CRUDE OIL PRODUCTION
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WORLD PETROLEUM DELIVERIES
(Excluding Eastern Europe)

Million Barrels

Per Day
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WORLD PETROLEUM PRODUCTION

Million Barrels (Excluding Eastern Europe)

Per Day

70 - <— Actualgf-'orecast —>

Total 65.1

* 59.7

60 4

50 A

40 -

Non-OPEC

10 4
5.3
Net from E. Europe /—f
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NON-OPEC CRUDE OIL PRODUCTION

Million Barrels
Per Day

10 1
44— ActualgForecast —_—>

United States

Norway & UK
Canada

China

Mexico

L ¥ '

T T T —

1945 1955 1965 1975 1985 1995 2005
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Per Day
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; UNITED KINGDOM CRUDE OIL
LITTELL

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

Million Barrels
Per Day

14 1 Production
i
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4—— Actual gForecast —>

Deliveries

53

Net Exports
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OPEC CRUDE OIL PRODUCTION

Million Barrels
Per Day

30 - <4—Actual|Forecast—»

1985 1990 1995 2000 2005 2010

* Excludes Ecuador & Gabon who withdrew
from OPEC in 1993 & 1996 respectively
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U.S. NATURAL GAS CO
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PRODUCTION AND PRICE
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U.S. NATURAL GAS SUPPLY FROM MAJOR

SOURCES
Decline
10 Trillion Cubic Feet Peak  Since
Texas (Onshore) 1972 38%
LA & TX Shelf 1981  34%
9 - Louisiana (Onshore) 1970  71%
Oklahoma 1990 32%
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CANADIAN NATURAL GAS
(Excluding Frontier Areas*)
Trillion Cubic Feet

70 - Established Reserves

60 -

Production

Reserve
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Net Exports
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FIRST YEAR NATURAL GAS PRODUCTION
DECLINE RATES

LITTELL
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Federal Waters Canada

-30%
Louisiana/Texas Shelf
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PRESS RFELEASE

January 29, 2001

GEOPOLITICS of ENERGY

U.S. Lacks Strategic, International Policy; New Supply Threats
Emerge

Contact: Mark Schoeff Jr. 202-775-3242, Lisa Hyland 202-775-3115

WASHINGTON, Feb. 14, 2001 - U.S. energy policy lacks plobal
perspective and contains inherent contradictions, potentially making it
difficult to meet emerging supply threats, according to 8 CSIS repo.

“The Geopolitics of Energy into the 21st Century,” a three-volume report of
the CSIS Strategic Energy Initiative, assesses the international energy
supply-and-demand relationships and geopolitical developments likely to
affect global energy markets between 2000 and 2020. The report is
available at www.csis org/sei/geopoliticsexecsum.pdf

At some point during the nexi 20 years, the developing world will begin to
consume more energy lhan 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 fact
that energy demand will be met in essentially the same ways as it was met
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
globalization. Under globalization, we are vuinerable 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
recommendalions:

* Avoid indiscriminate use of sanctions. “If global oil demand

- estimaled for 2020 is reasonably correct and is to be satisfied, Iran,
Iraq, and Libya shouid by then be producing st their full polential it
other supplies have not been developed.”

* Do not obstruct Caspian, Central Asian development. "Tying
exporls primarily to one pipeline route-with the goal of avoiding fran
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.

e The Uniled States 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

DOE002-0823
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Global Yrends 2005 available lo help developing countries meet increasing energy

TR - demands.
Global Organized -

Crime Project % The SE! consisted of a 65-member task force and 16-member advisory
International board. The SEl cochairs were Sens. Frank Murkowski and Joseph

ey Lieberman, Reps. Ellen Tauscher and Benjamin Gilman, former Sen.
Sam Nunn, chairman of the CSIS board, and former secretary of energy
James Schiesinger, a CSIS counselor.

CSIS is an independent, ronparlisan publc pokcy rEsesrch arganization
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Washington, DC
20006
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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 Jed 10 complacency among policymakers and the public about the
need to incorporate long-term global energy concems 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 ofl-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 1o 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 disloca-
tion, energy demand is projected to expand more than 50 percent. This growth will
“Be unevenly 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 10 be expanded substantially to meet

DOED02-0825
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xvi  The Geopolitics of Energy into the 2Ist Century

this demand growth. Although the Persian Gulf will remain the key marginal o)
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 Wways as it was met at the end of the -
twentieth century. Fossil fuels will provide the bulk of global energy consumption,
rising margina an tshare i o an 88 percent share in 2020.”

ugh ojl will dominate global ene se and coal will retain its central role in

electricity generation, natural gas use will increase noticeably. Indeed, the relative

contributions of dil'and coal to world energy consumption will actually decline

whereas only n ill deronstrate a growth In both absolute and relative
terms. @Maknh:m lerms'rgr{e_w’%m.s,
" including hydropower, and altemnative 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 glo-
Wmmmmozo
will be the growing mutual dependencies 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-
ket, with Saudi Arabia in the unchallenged lead. Indeed, if estimates of future

demand are reasonably correct, the Persian Gulf must expand oil production by
almost B0 percent during 2000-2020Q, achievable perhaps if foreign investment

is allowed 1o 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-

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 atternpt to Jead it.

The Caspian oil contribution to world supply will be important at the margin

but Aot pivoral

Asian dependence on Persian Gulf oil will rise si nificantly, 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 handful nf suppliers,

|
|

}Mp_g_lh:mosuigmﬂcan(. which underscores a worriso ependency.
- ’n}el! !a ‘;: 4- :ypl- M‘»‘

U.S. net of] imports will continue their steady growth. @

Antidipated 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.

DOE002-0826
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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
——— e .
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 will serve as a spur for growth in global energy supply and demand. It could also
lead to serjous 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. Thisimpact 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 cyberterrorism.

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

DOEQ02-0827




xvit  The Geopolitics of Energy into the 2Ist 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 s supply. If discovery and development of new reserves and the addition .

of producing capacities match demand growth, an acceptable balance between sup-
ply and demnand 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 and logistical 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 boil 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 examnple, 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 impontant geopolitical bearing on energy decisionmaking by govern-
ments, by producers, and by consumers in the next decades. Should governments

pursue aggressjve strategies for reducing carbon emissions. a new political fault line
could emerge between developed and developing countries.

Policy Contradictions and Considerations

Theinterplay 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 interJocking 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

tnergy Availability

U.S. policy today contains a fundamental contradiction. Oil and Bas exports from
Iran, Iraq, and Libya—three nations that have had sanctions xm.Dosed by the United
States or international organizations—are cted to play an i r-

Tani ToTe Th meeting rowing ol ially to avoid increasing
WWWe the United States imposes uni-

1o be satisfied, these three exporters should by then be producing at their ful] poten-
tal if other supplies have not been developed.

possible. Unilateral sanctions are not an effective policy 100,

A similar contradiction exists in U.S. policy toward the Caspian region and
Central Asia, where the United States s committed to reinforcing the newly inde-
pendent states but where contrasting U.S. policies toward Iran, Turkey, and Russla
are likely to influence, rightly or wrongly, the construction of commercially viable
Pipelines for the export of Caspian ojl and gas. A policy approach that ties exports
primarily 1o one pipeline route—with the goal of avoiding Iran and Russia as tran-
sit states—before the political and econosnic viability of that route is known may
undercut 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 prospect
of 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 economically
attractive set of options for transporting oil and gas to foreign markets, especially
those markets in Asia and the Far East.

Policy consideration: Do not obstruct the development of economic routes
that would ultimately offer Caspian and Central Asian exporters a diverse set of
options for transporting oil and gas to foreign markets.

Beyond these contradictions, if Western governments are to ensure adequacy of
supply early in the twenty-first century, policies must be framed toward encourag-
ing Energy-producing countries to open their energy sectors to greater foreign
investment. 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 and
production facilities and in transportation infrastructure, especially in Asia, if the
world’s energy supplies are to reach markets in sufficient quantities during the

2010-2020 period.

Policy consideration: Encourage energy-produdng countries to ensure that
their energy sectors attract and support greater foreign investment.

Given the continving importance of a smal] group of energy-producing and
~2Xporting countries to the future health of the global economy, it is vital that the
United States and other Western governments place diplomatic relations, trade pol-
idies, and foreign assistance programs with each of these countries at or near the top
of policy priorities.

Itis in the self-interest of the United States and other Western governments to
support China—rapidly emerging as a major oi) importer—as it diversifies its
sources 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 to
support oiland gas imports from Russia and Central Asia and also for transit
onward to other countries in the Far East. Collaborative cross-national energy
infrastructure projects can play an important role in lessening the risks of future
conflict over energy resources. However, such energy linkages may not always be in
the best political interests of the United States.

Energy Reliability

In the early decades of the twenty-first century. because burgeoning energy demand
must be met largely by a small number of oil and 8as suppliers and because supply
routes are lengthening, the risk posed by supply interruptions will be greater than jt
was 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 of the world's ol resources are
Jocated. 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 top
oil-exporting countries run the risk of domestic instability in the near to middle
term,

The United States should retain as far as possible its ability to defend open
access 1o energy supplies and international sea lanes. At a time when the adminis-
tration faces myriad competing demands for military and peacekeeping
interventions, this mission should be considered a strategic priority and may call
for greater emphasis on, and increased investment in, appropriate military
capabilities.

Policy consideration: The United States should retain as far as possible its abi)-

ity to defend open access to energy supplies and international sea lanes,

Some observers are concerned that the United States may seek relief from jts
self-imposed responsibility as the protector of the world's sea lanes, which are used
for the transport of fuels and are becoming more crowded. U.S. allies in Europe and
Asia should be prepared to shoulder a greater share of the finandial cost of protect-
ing energy supply, including sea-lane protection.

Policy consideration: U.S. alljes in Europe and Asia should be prepared to
shoulder 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 the
increasingly impdrtant Jong-distance pipeline infrastructure. At a government-to-
government level, international agreements 10 protect pipeline systems might have
a deterrent effect. Governments rust also find ways to work with the private sector
to minimize the vulnerability of all energy infrastructures to sabotage or terrorist
attack. Cyberterrorism may well pose the greatest threat during the time period
under review. :

Policy consideration: Governments must find ways to work with the private
sector 1o minimize the vulnerability of energy infrastructure to sabotage or ter-
rorist attack, inchuding cyberterrorism.

The more feasible approach in the near to medium term to mitgate the risks of
gas-supply interruptions is to encourage importing countries to promote diversity
among suppliers and delivery routes. European governments, particularly in view
of their high dependence on Russian gas, should Jook closely at how security of gas
supply might be enhanced.

To meet these challenges to reliable supply. importing nations must engage in
conungency planning. The practice of holding government-financed strategic
Petroleum reserves is one essential method of limiting the impact of supply inter-
Tuptions, provided that the stocks held are truly reserved for the intended purpose
and 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 Intémational Energy Agency (IEA)
emergency preparedness program to nonmember countries that will become major
oil 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. Air
pollution, oil spills, and their impact on habitats are among the many challenges
confronting government and the energy industry. :

However, the energy industry’s primary source of international friction may
revolve around the issue of global climate change, as amply demonstrated by the
contentious 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 are
imperative for progress on this issue.

By 2020, energy consumption by the developing countries of the world is
expected to exceed energy consumption by the developed countries. This may hold
particular implications for the environment. Technologies must be made available
to help ensure that, for developing countries, the burning of fossil fuels releases
minimal pollutants. Moreover, fuel choijces must be broadened to include cost-
tompetitive nuclear 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 nstural gas will
take ime inasmuch as deliveries will be dependent on the availability of costly long-
distance natural gas pipelines and liquefaction and regasification facilities for the
export and import of liquefied natural gas.

Policy consideration: Economically and environmentally sound technologies
must be made available to help developing countries meet increasing energy
demands. '

-Nuclear power is emissions free but poses its own set of cormnpeting policy con-
cems. ranging from reactor safety to waste disposal and nuclear weapons
proliferation. Western governments should assess the conditions under which
nuclear power could make a significant contribution to electricity supply in the
developing world by first assessing those conditions under which nuclear power
could rake a continuing contribution to their own supply.

Developing country decisionmakers would have to ask themselves, “Is this the
most sensible answer to our power problems, and is this option reasonably afford-
able?” Three essential criteria for a fourth-generation nudear power reactor.
suitable above all for use in developing countries, would have to be met.

® Modular COnstruction, with a generating capacity of approximately
100 MW,
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Cost competitive compared with fossil-fuel generating plants; and
Proliferation resistant.

Policy consideration: Western nations should assess the conditions under
which 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 bum fossil fuels in massive amounts but in an environmentally friendly man-
ner. Is that possible only through technological breakthrough? Because in
democratic countries the regulation and deregulation process can involve lengthy
legislative and executive interaction and a complex public vetting process, simply
recommending that policymakers eliminate those regulations that inhibit bringing
technological innovation to market is meaningless. Instead, Organization for Eco-
nomic Cooperation and Development (OECD) governments should expand basic
research leading to more efficient fuel use and to viable alternative fuels. At the
Same time, governments should fashion regulatory processes and standards that
favor 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 theijr global energy policies.

Policy consideration: OECD governments should expand basic research on
energy technologies; concurrently. policymakers should eliminate those envi-
ronmental regulations that inhjbit bringing technological innovation to
market. All governments should review the extent to which domestic energy
subsidies are Inconsistent with global energy policies. /

Three Broad Conclusjons

Three broad conclusions can be drawn from this analysis of geop(.jh'tjcs of energy
into the twenty-first century.

The United States, as the world's only superpower, must accept its special
responsibilities for preserving worldwide energy supply.

Developing an adequate and reliable energy supply to realize the promise of a
globalized twenty-first century will require significant investments, and they
must be made immediately.

Decisionmakers face the special challenge of balancing the objectives of eco-
nomic growth with concerns about the environment. This challenge has
multiple parts: finding Ways to increase security and reliability of supply: ensur-
ing greater transparency in energy commerce: and strengthening the role of
international 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 of

technological change is almost overwhelming, the world will remain dependent,
during 2000~2020 at Jeast, essentially on the same sources of energy—fossil fuels—

DOE002-0833

823



xkiv. The Geopolitics of Energy into the 2Ist 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 caries with it a new set of vulnerabilities.

The prospects of cyberterrorist 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 Northesst 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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Federal Energy Regulatory Commission
on Northwest Power Markets
in November and December 2000

February 1, 2001

The analyses and conclusions are those of the study team and do not necessarily reflect the views of other
staff members of the Federal Energy Regulatory Commission, any individual Commissioner, or the
Comymssion itself. C

825

DOE002-0835




Contents

1. Overview and SWIMINATY . .. .. ... oo e

N

3. Northwest Markets Dunng the Summer2000 _............... e
PricesandSales ......... ... ... ... .. ... ... ...l
Sales and Revenue by Sector . .. . ... .. ... ... .. ... ... ...
Generation and Input Costs .. ....._........................
Gas Cost Increasesto Utility Plants ... ................... ..
Environmental Factors and Weather Conditions . ..... ... .. .. ..

4 Northwest Markets in November and December, 2000 .. .. ... .. .. ... .. ..
Spot Market Power Prices and Volumes  ........... ... ... ..
Weather and HydroConditions . ... .. ... ................ ...
Other Factors Contnibuting to High Prices and Spikes . .. .... . ...
Combining the Factors: a Descriptive Statistical Analysis .. ... .. ..

Tables

1. Nortbwest Capacity Changes by Plant Type, 1991 to Present . ....... e
2. Total Generation in the Region and the West, 1995101999 .. ... ... ... ..
3. Average Cost of Power Purchases by Utilities 1990-1999 . ... ... . ... ..

4. Northwest Sales and Revenue, Totals for May through August, 1995 to 2000

Figures

1. Northwest Subregionof the WSCC .......... BT
2. Generation Resource Capacity and Hydro Ownership in the Nonhwest .......
3. Northwest Capacity Surpluses and Deficits 1990101999 ......... ... . ..

.Background ........ .. ... . ... ... e
Generation Capacityand Ownership . .. ................_ .. ...

Northwest Energy Balance ................................
Histoncal Purchase and Trade Patterns . . ... .. .. ... ... ... ...

DOED02-0836

826



4. Utility Wholesale Power Purchases in the Northwest 1990101999 .. .. ........ 10
5. Mid Columbia and COB Prices, February to September 2000 ... .. .. e 12
6. Spot Market Natwral Gas Prices ... ... . ... ... ... . ... ... . . ... ... 13
7. Total Power Generation by Resources in the Nonhwest May to

September .. ... I5
8. Power Generation from Natural Gas in the Northwest .......... ... . .. .. .. . 15
9. Gas Costs at Western Electric Utilities, January to September 2000 .. ... .. .. ... 16
10. Northwest Spot Gas and Electric Prices, November and

December2000 .. ... . L 19
11. Pnice and Quantity at Mid Columbia for Day-Ahead On-Peak

Power ... ... ... i ... 20
12. Rank of Regional Temperatures .. ......... ... .. ... ... .. ... .. .. ...... 22
13. Rank of Regional Precipitation .......... e e 22
14. Stream Flow Index for Washington State . ......... ... ... .. . . . . . ... .. 23
15. California Emergencies: Hours in Emergency Status .. ... .. ... . .. ... .. 24
16. NOx Reclaim Pnices for SCAQMD .. ... .. e 25
17. December 2000 Outages, CaliforniaISO .. ........... ......... ... . 26
ii

DOE002-0837

827



1. Overview and Summary

This report examines operating and market conditions in Northwest power
markets during November and December 2000. It ;s 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 pnces dunng November and December, including a dramatic pnce
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 dunng
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 under frequent emergency conditions of varying severity during
November and December, and was often unable to supply normal winrer exporis
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
Jrom hydropower generation . Especially low reservoir levels placed stringent
limuts 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
10 Jower forecasts of available water, and increased the impact on avajlable 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 — fajled to
materialize this year.

' Staff Report to the Federal Energy Regulaiory Commission on Western Markets
and the Causes of the Summer 2000 Price Abnormalities , November 1, 2000.

1

DOE002-0838

828‘



Very litile generation capacity was added in the Pacific Northwest (Washington
and Oregon) or California during the 1990s . This hmited capacity, coupled with
high demand and low energy supplies from hydropower, left the Northwest
exposed to a power shortage when Califorma expenenced severe power
emergencies. Additional generation is planned for the Northwest and California,
but it is not projected to come on Jine unti} 2002 or 2003.

Environmental conditions limited the full use of power resources in the region -

- Air quality imits (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 15 “spilled” and not used for power generation. These Iimitations
have a particularly Jarge impact when reservoir Jevels and siream flows are
Jow, by further reducing the water available for Jater generation needs.

Qutages appear 10 have played a significant role in limiting availability of
thermal capacity in the West  Scheduled outages were delayed this fall, in part 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
imitations, contrnibuted to the overall level of outages as well. Outages in
Cabfornia 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 1o
draw.

Natural gas price increases, limits on pipeline capacity and storage levels
contributed 10 the pressure on power prices. 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 nmning 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

withdrawa) rates.
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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 vaniation 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 mcreased demand through the
1990s, without increased generation capacity in either the Pacific Northwest or in
Califomia. 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
cnvironment, power prices rose to extremely high levels for much of the penod, levels
above short-term power production costs, and, if sustained, above long-term costs as
well.

Northwest customers are not as exposed to these high pnces as those in California.
In Califomnia, some customers were directly exposed to the high spot market prices (San
Diego) while others found their vtilities at risk because of high power purchase costs. In
the Northwest, customers are at much lower nsk from the high prices, because a much
greater proportion of the northwest load is protected through utility-owned generation or
long-tenn contract, but some ympact 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 differentates 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.
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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 Coor dinating
Council.? 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 sesource 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
was 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.

At the sume 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.

L

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 1). Overall, operating capacity has increased by
only 2 percent over a 10-year penod.

Unless otherwise noted, only the U.S. portion of the area will be included. This
area includes Washington, Oregon, Idabo 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 Megawatis

Current
Plant Type 1996-2000 1991-1995 Total 1991-2000 Capacity
Additions to Operating Capacily .
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 Retirernenls
Combine Cyde 0 2.587
Gas Turbine 240 59 299 1,155
Hydro 1 26 28 35575
Nuclear 1,944 1,944 1,107
Steam Q9 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
i Nuclear 0 -1,944 -1,944 1,107
Steam -66 178 113 14,668
Total 901 -90 811 55,091

Nole: Internal combustion plants included in gas turbine category. Olher ptant categorie s not hsled contributed
150 Megawalls of net capacity additions from 1991 lo 2000,
Source: Resource Dala Inlernational, PoweiDat Database, January 20014

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

n the Pacific Northwest (Washington and Oregon) region and California. > Resou
the Pacific region have been run more frequently and other areas of the West have

1ces mn

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.

’California, 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 Jack of additiona) capacity
in the Pacific region.

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

1995 1996 1997 1998 1999
Utility Generation

V/ashington .95.671 112606 117453 97,128 112072
Oregon 44,031 47,884 49,068 46,351 51,698
California 121,881 114706 112,183 114928 87,875
Pacific Region Total 261,583 275,196 278,704 258,407 251,645
Rest of the US West 258,329 266,925 2B1,928 307.433 296,479
Pacific as % Total West 50.3 50.8 497 457 459
Non-Ulility Generation
VWashington 6,703 6,216 4,859 5,203 5,181
Oregon ’ 1,321 3,239 3,446 4921 5,126
California 63,935 63,484 62,422 76,021 108,228
Pacific Coast Total 71,859 72,9338 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 B5.4 84.4 83.7 86.3 78.5

Total Generation

Washington 102,374 118,822 122312 102,331 117253
Oregon 45,352 51,123 52,514 51,272 56,824
California 185,816 178190 174605 190,949 196,103
Pacific Coast Total 333,542 348,135 349,431 344552 370,180
Rest of the US West 270,592 280,405 295672 321,122 328954
Pacific as % of Tolal West 55.2 554 54.2 51.8 529

Source: Resowrte Data Intermational, PowerDat Datsbase, January, 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 bas 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 (1995 to0
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 vtility assets comparable 1o California. The Northwest has seen much more
modest shifts toward non-utility sources: Washington decreased over the 5-year period,
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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 dunng the winter. Thus, the Northwest has surplus power needs that jt
markets to the south m the summer, but runs a deficit in the winter duning its peak winter
period. Although the Northwest has a power deficit duning the winter, the Northwest is
generally less dependent on outside resources to meet Joad than California, in pant
because of the historically abundant sources of hydropower. However, water for
generation may also be nceded to preserve water or maintain stream flows for other water
uses or for environmenta) mitigation. During a Jow 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 sumimner peak loads in the Northwest and the corresponding

Figure 3. Northwest Capacity Surpluses and Deficits 1990 to 1999
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Source: Resource Data Intemational, }’MDal Database, January, 200).
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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 10-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 pnces 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 Anzona, Northwest and Rockies regions was only $4/MWh; in 1990 it was
$18 and in 1995 it was $10.

The convergence of pnices 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

($/MWh)
WSCC Subregion
Year Arizona California Northwest Rockies Total
1990 $38 353 $20 328 $38
1991 $36 $52 $20 $30 $37
1992 $38 $57 $22 332 340
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 : 335 $33
1998 $30 $55 $29 $36 £36
1999 $27 $45 $31 330 $35

Source: Resource Data boternations!, PowesDat Database, Janasry, 2001,
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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 1n Califorma 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 comnercial 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 Jarge 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 Market Price Patterns

Although power market prices spiked at certain points over the summer, the
recurrence of high prices over the longer termn may have a greater impact on customer
bills. Pnces spiked Jess frequently as the summer progressed and California imposed
pnice 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 pnce. 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 Jeast 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
pnice pattern seerms to have four distinct stages:
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A moderate rise from around $2.50 per MMBtu from the beginning of the
year to about $3.00 per MMB1u in late May;

A more rapid nse to the $4.00 level at the end of June, corresponding to the
imtial stages of the problem in Califorma; -

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

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 pnices, spot natura] 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, itis clearly not simple and direct. Prices for both increase over

the penod,

but at very different rates: gas moves from around $2.50 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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Figure 6. Spot Market Natural Gas Prices
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Sales and Revenue by Sector

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. Industnal sales,
on ihe other hand, have been flat over the period, with year 2000 sales increasing Jess
than 1 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

“The Eugene Water and Electric Board received an increase of 15 percent. Seatte
City Light has had two 6-percent rate increases and a 10-percent surcharge.

“13 -
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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 256 274 258 28.0 29.1 30.9
Average Revenue/Mwh 356 $58 $£58 $58 $57 $58
Industrial Seclor
Sales 227 20.5 214 237 231 228
Average Revenue/Mwh $32 - 8§32 $29 328 $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 10 $84/MWh, and others

had increases in the 30% to 50% range. *

Generation and Input Costs
Northwest Generation by Resource

The summer penod, May through September, shows two main changes from the
pattemn of generation in prior years: lower hydropower generation and higher natural gas
generation. Hydro generation fell 13.3 mullion 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 facilines. Coupled with the increases in gas use elsewhere in the west over the
summer, it reflects a new Jevel 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. '
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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
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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 Jess 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. ¢ Over the sumuner months, Northwest sweam 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
nommal conditions, since the summer is not the peak season in the region. However,
when combined with the hydropower conditions, they did serve to linut the ability of the
Northwest to supply power to Califormia and the Southwest.

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

This section descnbes the recurrence of high pnces and price spikes in the
Northwest in November and December 2000, and then discusses the fundamental factors
contributing 1o 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, pnces for natural gas and electricity started to rise again (see Figure 10.) The
increases at first were small enough to be attnibuted 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 Jast
week of December. :

The December pnices were foreshadowed by the balance of the month prices at the
beginning of December. Balance of the month trades of $310 for December were
reported at Mid-Columbia, while prices of $245 at NP15 and $189 at Palo Verde were
reported.” 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
pnces show the rapid increase in forward prices for December, they also show that the
Northwest led the increase, with Mid-Columbia up $90, while NP15 rose only $55 and
Palo Verde only $9. Clearly, there were anticipated problems in getting power to the
Northwest in December.

’Megawatt Daily , December 1, 2000.
*Megawarr Daily, November 27, 2000.
18
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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 i 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
Cahfornia gas storage conditions were all cited in trade press accounts as key
contributing factors in the rapid gas rise. > The speed and size of the natural gas price
increase appeared to take the market by surprise, and no bnmediate impact was seen in
power prices. :

‘The power pnice 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

*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-Orcgon 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 11 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
mn the Northwest. Based on the volumes reported in Megawait 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 Jast 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 dunng November and early December.

Figure 12 shows the monthly temperature rankings from September to December
in three western regions, showing that the entire west expenenced 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 expenenced 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 concemns about weather during the week of December 11 were in early December
when prices started to rise. Forecasts duning 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 1SO, fueled the
trading on Friday, December 7, when prices for power delivered on Monday, December
11, rose to $4,000 at Mid-Columbia. Duning the week beginrung Monday, December 11,
the extreme cold armived, but the extreme conditions did not last quite as Jong 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
penod in January or February. The preapitation 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 rapadly
until mid-December, remforcing other demand and supply conditions leading up to the
December price spikes.

""Natural Gas Intelligence , December 11, 2000, based on reported information
from Salomon Sputh Bamey.

"'Salomon Smith Barney meteorologists Jon B. Davis and Mark Russo, quoted in
Nctural Gas Intelligence , December 11, 2000.
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Figure 12. Rank of Regional Temperatures

September to December 2000 (1=Coldest 106=Warmest)
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Figure 12. Rank of Regional Precipitation
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Figure 14. Stream Flow Index for Washington State

May,2000 to January, 2001
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Other FFactors Contributing to High Prices and Price Spikes

Several other key factors contributed to the power shortage and price events.
There were no emergency conditions at the California 1SO in October, permitting power
vrices 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.

23

850

DOE002-0860



Figure 15. California Emergencies: Hours in Emergency Status
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Environmental factors continued to exert further stess during the period. For
natural gas supply, they affected both price and quantity. First, prices for NOx permits
continued at high levels (see Figure 16) in Southern Califomia. The rules goveming 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 Califernia 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
erfussions rates are needed to meet Joad.

Second, environmental restrictions could prohibit certain plants from running at
any price. When plants are subject to hard limits on output of NOx 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 dunng critical times in November and December: 2000 MW of AES gas-fired
capacity were taken offline at the end of November under regulatory pressure 1o install
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Figure 16. NOx Reclaim Prices for SCAQMD

May to December, 2000
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Source: Cantor-Fitrgerald web site.

scrubbers. This capacity was returned to service after the high prices on December 11,
when AES reached an agreement with the South Coast Ajr Quality Management District
that eased penalties and permutted the capacity to retumn.

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. ?

Outages were comymonly cited by the California ISO as a contnibuting 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

2 Assessing the 2001 Outlook, Northwest Power Planning Council
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Figure 17. December 2000 Outages, California 1ISO
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from these data. The high level of outages during the week of December 4 to 10
probably contmbuted additional market stress as prices began to rise, and the lower level
Curing the week of December 11 to 18 probably contributed to the relatively swift fall of
prices from the highest levels. Itis 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 Jast 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 Jevel 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-1 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

YPower 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 ime to contribute to moderating prices
duning the week, but too late to help mitigate the dramatic spike on Monday.

Combining the Factors: a Descfiptive Statistical Analysis

Several of the factors discussed in this section were quantified and developed as a
daily time senes of prices and conditions. The time senes 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  Megawarr Daily for
the Mid-Columnbia 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 1SO.

- Stream Flow Conditions . This measure used daily stream flow information for
Washington. Two separate measures were constructed: an average index for each
day across 3]l streams, and a percentage of streams with flows below the 25th
percentile.

These operating vanables 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 vanables are highly significant and explain 94 percent of the
vanation in the Mid-Columbia power price. This result confirms the belief that these
fundamenta] operating conditions were important in explaining the price of power.
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DRAFT 2/9/01

Preliminary Summer 2001 Reliability Assessment
INTRODUCTION

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 of ten 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 clectric system to supply the demand and energy
requirements of customers at all times.

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

Genenally 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 pnmarily 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 Jooks at electric reliability primarily as a function of adequacy. However, security
concerns are discussed where they-have been identified. Assessments of the adequacy of
clectricity 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 first 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
Summmer, 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 same level of reliability (e.g., power plants today are
less likely to suffer from uncxpected equipment failures).

SumMMmER 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 Rehability 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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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 regiop 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 reliabihity assessments typically focus on the three major interconnections — the
Eastern Interconnection, the Western Interconnection, and Texas (ERCOT). Thesc 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.)

P

3 \_NPCC
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—| ECAR MAAC
!
[ wscc MA!
J
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FIGURE 2: NERC Reglonal Map
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TABLE 1: Regional Projections for Summer 2001
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 2127 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 afier February 2001 but before

summer. Fipal data on capacity additions for 2000 is not yet available. Estimates of capacity additions through Feb

2001 (column 4) are based on opgoing NERC projections made throughout 2000. Some of thesc plants may not
bave in fact started operetion 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 expenience even greater problems during the summer
of 2001. The projectied 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 gnd is so highly interconnected, problems in California
could adversely affect the Pacific Nortbwest 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 transmission 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.

EBACKGROUND: For the past six months, Califormia’s Independent System Operator (CA-1SO),’
the not-for-profit corporation chartered by the state to manage the tlow of electricity along the
iong-distance, bigh-voltage power lines that make up about 75% of California’s electricity grid,
has struggled to meet daily electricity demands. The State expenienced record curtailments and
relbing blackouts affecting bundreds of thousands of customers in northern and central California
11 January, and Stage 3 emergency alerts, which are issued when operating reserves are
forecasted to be less than one-and-a-balf 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 bydro 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 censtraint that limits how much power can be moved
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from the scuthern to northern portions of the state (Path 15). Therefore, most of the reliability
problems are expected to occur in northern California.

e Summer peak load estimates forecasted by the CA-1SO 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.

e 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 charactenistic creates system control problems that
stress the grid. These problems are amplified during peak load conditions.

e Inlate 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.

Supply

e The iostalled capacity in California as of January 1, 2000, is about 52,700 MW. Although no
inajor 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 surnmer.

» 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 demnand for electricity during the summer 2001 could
exceed supply by up to about 4,000 MW, depending on weather conditions, levels of
conservaton, 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 2 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 beavily on natural gas in meeting electnic 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 consuned in California was produced in the state, Jeaving California
highly dependent on natural gas imports into the state. California is serviced by four major
pipelines. Transwestern 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 utilitics. 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
tue 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 ransfer 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 Westem 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 southem
part of the state. Upgrades to Path 15 cannot be completed by the summer 2001.
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e A pumber of transmission system upgrades near San Francisco and San Diego, including
upgrades to transformers, are expected to be completed by the summer.

e 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 northem
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,
wansportation, 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 Califomnia 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 runoff at 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
bot, but will likely not be able to supply Califonia with energy as they typically do in the
summer.

BACKGROUND: The information for this section is provided pnmarily by the Bonneville Power
Administration and {ocuses matinly on the Federal Columbia River Power System. The
Northwest Power Pool (NWPP), which includes seven states and two Canadian provinces,
provided some input. Oversll, 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 ook to alternatives which
may include initiating emergency measures to carry operation through a period of time.

ASSESSMENT:

Water Situation (sce figures 1 and 2)

o 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 peniod.

s 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
bas experienced since record keeping began.

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

e 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

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

Transmission

e 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 penod.

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

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 summmer are:

In-City Generation: 8, 480 MW

Transmission Imports: 5,000 MW
Total Resource: 13, 480 MW

Peak Load: 10,600 MW

s Historical summer generator availability is approximately 90 percent.

 Dusing 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 ime, Consolidated Edison bas 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. ’

e 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.

e NYC bas 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 1o 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 Joads. 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: Electncity supplies will be tight this summer on Long Jsland but supplies should be
adequatc 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 beep 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: 4468 MW

» Histonical summer generator availability is approximately 90 percent.

* Dunng the summer of 1999, Long Island experienced electric power outages due to stress
on its distnbution system durning extremely hot weather and heavy load conditions. They
also experienced widespread voltage drops and near voltage collapse in the South Fork
arca 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 systemn including the addition of a 138-KV transmission line to the South
Fork area and replacement of the damaged transformer.

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

s 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 MW - 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 beightened 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 expenience tight generation supplies, which wilj
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 northemn Midwest, particularly the area around the Chicago metropolitan
area, experienced numerous electric power reliability problems in the summer of 1999. These
were primanly related to problems with the distnibution system and were not the result of supply
shortages in generation or constraints in transmission system capability. The summer of 2000
bad 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

o 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.

e 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 sumimner 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

e 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%.

e Inthe 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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beep judged by NERC to be inadequate. Summer reserve margins are projected to decline to
14%, which 1s below the recommended level.

e Inthe 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.

e 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 concem. Uncertainties reg'arding size,
location, and in-service dates of the new plants has become challenging for the planning
process.

e 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.

Transmission

* Inthe 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 expenenced in this cormndor in the past. The Wisconsin Upper Michigan
Interconnected System import capability is, however, inadequate. The westemn Eau Claire-
Arpin 345 kV interface within this system constrains electricity imports from the west.

e Inthe U.S. portion of the MAPF 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.

e 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 gencration 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 Jast 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 winier).

A retai] 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
expenienced senious 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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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 summanzes an audit of generating plant outages in California,
conducted by FERC Staff, with the objzctive of determining whether unplanned maintenance or
outages occurred to raise electricity prices in California. The Report focuses specifically on
plant outages, electncity shortage and high prices in California in December 2000.

The information contained in the Report was collected through telepbone
interviews, site visils to plants in California, and visits to company beadquarters. 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 (Dyncgy) 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
necessanly 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 matenals 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
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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 bxgher
between the 9th and the 13th {of December 2000}, outzges moved generally downward in the
same penod, including forced outages. . [T]he decline in all outages as prices increased in
consistent with an expectation that pcnods of constrained demand and higher prices would
encourage additional Joad to come forward, both because of a response to the ISO requirements
and an opportunity to eamn 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 bappened 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, Califomnia, 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. (e.g., pp. 19, 32) The Report also
explans 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 MWh 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 peed 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 bonored that request. (p 36)

DCO01:283945.1 -'2 - 876
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‘Rankings of Investor-Owuned Electric Utllities Edison Electric Institute

FOREWORD

This publication contains rankings of investor-owned clectric 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 npumber 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/ELA)
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 bave 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
‘Seen 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
Nuruber of Employees.

*Operating data shown for Duke Power Co. in Sections 1 - V of this publication include 6i>_craling data for Nantahala
Power & Light Co.

iii
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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
Tota! 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 Preiiminary. MW = megawall = one thousand kilowalts. GWh = gigawatthour = one million kowatthours.

iv

Copyright © 2000 EE1. A}l Rights Reserved.

DOE002-0890

88?



Rapkings of Investor-Owned Electric Utilities Edison Electric Institute

SECTION |

Selected Rankings of Consolidated Financial Data

TOP 5 COMPANIES BY

1999 Assets

TXU Corp.
Southern Co.
Edison Intemational
Duke Energy Corp.
Enron Corp.

0 S5 10 15 20 25 30 35 40 45
Billions of Dollars

1999 Total Operating Revenues

Erron Corp.
Duke Energy Comp. [T+
PGA&E Corp. [ ==

Utiicorp United Inc. ]
TXU Corp. ==
0 5 10 15 20 25 30 35 40 45
Bitlions of Dollars
1999 Total Electric Operating Revenues

Enron Corp. |

TXU Corp.
Southem Co.

Edison Intemational
PG&E Corp. ERZ3R

0 2 4 6 8 10 12 14 16
Bilkons of Dollars

1
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Rankings of Investor-Owned Electric Utilities Edison Flectric Institute

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

TOTAL ASSETS - 12/31/99

Miflions of Dollars
Rank Company Name Assets Rank Company Name Asseots
1 TXU Corp. $40,741 26 Northem States Power Company - MN 9,768
2  Southem Co. 38,396 27  Northeast Utllites 9,688
3  Edison intemational 36,229 28  Constediation Energy Group 9,684
4  Duke Energy Comp. 33,409 29 Cinergy Corp. 9617
$  Enron Corp. 33,381 30 Carolina Power & Light Co, 0,494
6 PGA&E Corp. 29,715 31 Ameren Corp. 9,178
7  Reliant Energy .21 32 New Century Energies 8322
8  Unicom inc. 23,406 33  Hawaian Electric Industries Inc. 8,291
9  Entergy Corp 22,985 34  Westem Resources, Inc. 8,008
10 GPUInc 21,718 35  Utilicorp United Inc. 7.539
11 American Blectric Power inc. ' 21,488 36 Potomac Electric Power Co. 6911
12 Public Service Enterprise Group, Inc 19,015 37  Alegheny Energy, Inc. 6.852
13 FrstEnergy Inc. 18,224 38 NiSource Inc. 6,835
14  Dominion Resourtes Inc. 17,747 39 KeySpan Energy Corp. 6,731
15 Consolidated Edison Inc. 15,531 40 Pinnade West Capital Corp. 6,609
16 CMS Energy Corp. 15,4862 41 Flonda Progress Corp. 6,528
17  Central 8 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
720  Niagara Mohawk Power Corp. 12,670 45 SCANA Comp. 6011
21 DOTE Energy Inc. 12,316 48 DQE 5,609
J2  Padficorp © 12,194 47 NSTAR 5.483
23  Sempra Energy 11,270 48 Minois Power Company 5,298
24 PPAL Resources, Inc. 11,174 49  Siera Padfic Resources 5248
25  MidAmerican Energy Holdings Co. 10,766 50  Puget Sound Energy, Inc. 5146

* As of March 31, 2000
mbmwmmwmsasm&mmsmuWWWWWIWWSEC10-Kform

Total Assets

2
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Edison Electric Institute

TOP 50 INVESTOR-OWNED ELECTRIC UTILITIES AND HOLDING COMPANIES

WITH REGULATED UTILITY OPERATIONS

TOTAL OPERATING REVENUES - 12/31/99

Company Name
Enron Com.

Duke Energy Corp.
PG&E Corp.
Utiticorp United Inc.
TXU Corp.

Reliart Energy
Southem Co.
Edison International
Entergy Corp.
Avista Corp.
Consolidated Edison, inc.

American Electric Power Company, Inc.

Unicom Corp.

Public Service Enterprise Group, Inc.
FPL Group, Inc.
FirstEnergy Corp.

CMS Energy Corp.

Cinergy Corp.

Cental & South West Corp.
Dominion Resources, Inc.
PECO Energy Co.

Sempra Energy

GPU Inc.

DTE Energy Co.

PP&L Resources, inc,

* As of March 31, 2000
Cata compied from Income Statements as reported on company annual reports and SEC 10-K form.

Remainder
of Eiectric
Utikbes

Millions of Dollars

Total Total
Operating Operating
Revenues Rank Company Name Revenues

$40,112 26  Northeast Utiliies 4471
21,742 27 MidAmernican Energy Holdings Co. 4,399
20,820 28  Niagara Mohawk Holdings Inc. 4,084
18,622 29 Pacficop 3,987
17.118 30 Flonda Progress Corp. 3,845
15.303 31 Consteltation Energy Group, Inc. 3,786
11,585 32 Conectiv 3,745

9,670 33  Ameren Corp. 3,524
8.773 © 34 New Century Energies 3,375
7.905 35 Carolina Power & Light Co. 3,358
7.491 36 NiSource Inc. 3,145
6,916 37  Northwestemn Corp. 3,004
6,848 38 KeySpan Energy Corp. 2,955
6,497 39 Northern States Power Co. 2,869
6,438 40  Allegheny Energy, Inc. 2,808
6,320 + 41  LG&E Energy Corp. 2,707
6,103 42 Potomac Electric Power Co. 2,476
5938 43 Pinnace West Capital Corp. 2.423
5,537 44 Energy East Corp. 2,279
5,520 45 Wisconsin Energy Corp. 2273
5437 46  Alliant Energy Cormp. 2.198
5435 47 OGE Enemgy Corp. 2172
4,757 48  Puget Sound Energy 2.067
4728 43  Westemn Resources, Inc. 2,036
4,590 S50 TECO Energy, Inc. 1,983

Total Operating Revenues

Remainder
o Electic -
Utilities

3
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TOP 50 INVESTOR-OWNED ELECTRIC UTILITIES AND HOLDING COMPANIES
~ WITH REGULATED UTILITY OPERATIONS

MARKET CAPITALIZATION - 12/31/99

Company Name

Duke Energy

Southemn Co.

TXU Corp.

Edison Intermational

Public Service Enterprise Group, Inc.
Consofidated Edison of NY, inc.
PG&E Corp.

Dominion Resowrces inc.

FPL Group Inc.

Unicomn

Reliant Energy

PECO Energy

Entergy Corp.

American Electric Power, inc.

FrstEnergy

Carolina Power & Light Co.
DTE Energy

Ameren

ConsteRation Energy
Central & SouthWest Comp.
Florida Progress Corp.
Sempra Energy

Montana Power Co.
Cinergy Inc.

GPU Inc.

Company Name

Southern Co.

PGAE Corp.

TXU Corp.

Duke Energy Corp.

Edison intemationat

Enron Corp.

American Electric Power Go.. Inc.
Unicomn Corp.

Consolidated Edison. Inc.

Relant Energy

FrsiEnergy Corp.

Entergy Corp.

Pubiic Service Enterprise Group, Inc
PECO Energy Co. ‘
CMS Energy Conp.

Sempra Enerpy

Dominion Resources, inc.

Central & South West Corp.

GPU Inc.

FPL Group, Inc. .
MidAmerican Energy Holdings Co.
Florida Progress Corp.

PP&L Resources, Inc.

Northeast Ubsties

Northern States Power Co.

“ As of March 31, 2000

Milbions of Dollars
Market

Capitalzation Rank
$18,296 26
15,833 27
9.815 28
9,092 29
7,632 30
7.625 k)
7.524 32
7512 33
7.321 34
7,303 35
6.526 36
6.484 37
6.341 38
6232 39
5137 40
4,858 41
4,549 42
4.49%4 43
4,338 44
4,252 45
4,159 45
4.124 47
3.973 48
3.804 49
3,720 50

ABiegheny Energy, Inc.

New England Electric System
Nosthemn States Power Co.
SCANA Comp.

Potomac Electric Power Co.
Northeast Wtiites Inc.
Energy East Corp.

DPL

Neagars Mohawk Holdings inc.
DQE Inc.

Finnacie West Capial Corp.
TECO Energy, Inc.
ILLINOVA Corp.

LG&E Energy Camp.
Wisconsin Energy Corp.
NiSource, Inc.

Aliart Energy

NSTAR

UtiCorp Unted, Inc.

Puget Sound Energy
Conectiv

TOTAL EMPLOYZES
{Company Consolidated)

Year -1999
Employees Rank
32.949 26
22,433 27
21,984 28
21,000 23
19.570 30
17,900 31
17,306 32
14,435 3
14,269 34
14256 35
13461 36
12.375 37
11.891 38
11,737 38
11,462 40
11,248 41
11,035 42
10.928 43
10,800 44
9.783 45
9,700 45
9.329, 47
9,166 48
9,099 49
S.098 50
4

Company Name
Constelistion Energy Group, Inc.
Cinergy Corp.

DTE Energy Co.

Pacificorp *

Mimnesota Power

Carclina Power & Light Co.
KeySpan Energy Corp,
Pinnade West Capital Corp.
Niagara Mohawk Holdings inc.
NiSource Inc.

Energy East Cormp.

MDU Resources Group, Inc.
Potomac Blecyic Power Co.
DOE

NSTAR

Copyright © 2000 EET. Al Rights Reserved.

Market
Capitaization

3.607

3399
3.165
3.074
3072

2,784
2719
2,702
2,685
2516
2611
2508
2590
2448
2429

2234
2,161

1,798
1.639
1.871

Employees

DOE002-0894

8.000
8,950
8,836
8,832
8.000
7.752
1™
7.534
7,400
7,399
7.347
7.049
€217
6,181

5,706
5,488
5,487

‘..8‘7
1,838
3,791

3.578
3,400
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TOP 50 INVESTOR-OWNED ELECTRIC UTILITIES AND HOLDING COMPANIES
WITH REGULATED UTILITY OPERATIONS

TOTAL ELECTRIC OPERATING REVENUES - 12/31/99

Company Name

Enron Corp.

TXU Corp.

Southem Co.

Edison intemational

PGSE Cormp.

Unicom Comp.

Amenican Electric Powes Company, Inc.
Entergy Cormp.

FPL Group, Inc.

Consolidated Edison, Inc.
FrstEnergy Corp.

Ouke Energy Corp-

PECO Energy Co.

DTE Enrergy Co.

Refiant Energy

Northeast Utilities

Cinergy Corp.

Dominion Resources, Inc.
Public Service Enterpnse Group, Inc.
GPU Inc.

Central & South West Comp.
Pacificorp *

Ameren Com.

Niagara Mohawk Holdings Inc.
Carolina Power & LightCo.

° As of March 31, 2000,

Millions of Dollars

Electric
Operating
Revenues

$15.238
10,318
8.125
7.522
7.232
6,848
6315
6271
6,057
5,793
5,453
4934
4847
4,728
4,483
4,400
4313
4274
4,173
3.686
3.524
3.292
3.288
3,248
3.139

S

Rank
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

Company Name

PP&L Resources, Inc.

CMS Energy Cory.

Flonda Progress Corp.

New Century Energies
Conect

Northern States Power Co.
Pinnacle West Capital Corp.
Allegheny Energy. Inc.
Consteflation Energy Group, Inc.
Potomac Electric Power Co.
Wisconsin Energy Corp.

MidAmencan Energy Holdings Co.

Energy East Cormp.
Sempra Energy

NSTAR

lilinois Power Company
Puget Sound Energy
Alliant Energy Cormp.
Westemn Resources, Inc.
OGE Energy Corp.
Sierra Pacific Resources
SCANA Comp.

TECO Energy, inc.
NiSource Inc.

DQE

Copyrigin © 2000 EEI. Al Rights Reserved.

Electric
Operating
Revenues

2,758
2,667
2,633
2,527
2,460
2,397
2,293
2,274
2.258
2219
2,050
1,918
1,889
1.818
1711
1,599
1,558
1,549
1431
1,262
1,237
122614
1.200
1,121
1,054

885
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SECTION I

Rankings of Operating Companies by Ultimate Customers

TOP 5 OPERATING COMPANIES BY
1999 ULTIMATE CUSTOMERS

By Ciass of Service

Residential Customers
Millions

Pacific Gas & Electic Co. [HaiRianiitakiimrei gt AP SO Pr W
Southern Calfomia Edison Co. NIRRT
Flonda Power & Light Co. [l

Commenwealth Edison Co. il

Consolidzted Edison Co. of NY R

Thousands

Southern Calformnia Edison Co. |[plpaiiwespasgumyiCaoog

s el M e Cerbeas il e

Consolidaled Edison Co. of NY KGRy e

Florida Power & Light Co.

0 100 200 300 400 500 600

Industrial Customers
Thousands '

0 5 10 15 20 25 30 35 40
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Rank
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TOP 50 INVESTOR-OWNED ELECTRIC UTILITIES

TOTAL ULTIMATE CUSTOMERS
Average for Year - 1999

Company Name Customers
Padfic Gas and Electric Co. 4,535,909
Southem Califomia Edison Co. 4,213,562
Florida Power & Light Co. 3,756,012
Commonwealth Edison Co. 3,475,519
Consofidated Edison Co. of New York, Inc 3,054,693
TXU Electiic Co. 2,537,010
Detroit Edison Co. 2,078,607
Virginia Electric and Power Co. 2,047,938
Duke Power. 2,022,835
Public Service Etectric and Gas Co. 1,991,609
Georpia Power Co. 1,854,311
Consumers Energy 1.651,437
Reliant Energy HL&P 1.645,552
Niagara Mohawk Power Corp. 1,576,080
PacifiCorp 1,449,207
Florida Power Corp. 1,371,188
Alabama Power Co. 1,303,541
Northem States Power Co. - MN 1.281,491
PECO Energy Co. 1.256,756
PP&L, Inc. 1,214,301
Carolina Power & Light Co. 1,199,456
Fublic Service Co. of Colorado 1,194,847
San Diego Gas & Electric Co. 1,184,844
AmerenUE 1,164,127
Battimore Gas & Electric Co. 1.126.035

Company Name

Pacific Gas & Electric Co.
Southem Caffomia Edison Co.
Florida Power & Light Co.
Commonwealth Edison Co.

Consolidated Edison Co. of NY, inc.

TXU Electric Co.

Detroit Edison Co.

Vrginia Blectric & Power Co.
Duke Power

Public Service Electric & Gas Co.
Georgia Power Co.
Consumers Energy

Reliant Energy HL&P

Niagara Mohawk Power Comp.
PacifiCorp

Florida Power Comp.

PECO Energy Co.

Northem States Power Co.-MN
Alabama Power Co.

PP&L, Inc.

San Diego Gas & Electric Co.
Connecticut Light & Power Co.
AmerenUE

Balimore Gas & Electric Co.
Carolina Power & Light Co.

Rank
26
27
28
29
30
31
32
33
M
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

Company Name

Connecticut Light and Power Co., The

Wisconsin Electnc Power Co.
Jersey Central Power & Light Co.
Ohio Edison Co.

Massachusetts Electric Co.

Puget Sound Energy

Appatachian Power Co.

New York State Electric & Gas Cormp.
Asizona Public Service Co.

Cleveland Electric Muminating Co., The

Portland General Electric Co.
OGAE Efectric Services

PSI Energy, Inc.

Potormac Electric Power Co.
Ohio Power Co.

Boston Edison Co.

Entergy Gulf States, Inc.
West Penn Power Co.
Central Power and Light Co.
MidAmerican Energy Co.
Columbus Southem Power Co.
Entergy Arkansas, Inc.
Entergy Louisiana, Inc.
Cincinnati Gas & Electric Co.
Nevada Power Co.

RESIDENTIAL CUSTOMERS
Average for Year - 1999

Residential
Customers

3.972257
3,732,780
3,332,425
3,145,712
2,642,102
2,236,743
1.893.736
1,821,399
1,722,109
1.720.036
1,616,204
1,457,459
1,443,188
1,425,094
1,239,072
1,208,739
1,146,199
1,129,028
1,112,007
1,082,900
1,061,008
1.022.005

1,015,222

1,014,380
1.009.694

Rank

27

Company Name

Public Service Co. of Colorado
Ohio Edison Co.

Jersey Central Power & Light Co.
Massachusetts Electric Co.
Puget Sound Energy, Inc.
Appatachian Power Co.

New York State BElectric & Gas Corp.

Arizona Public Service Co.
Cleveland Electric Iluminating Co.
Portiand General Electric Co.
Potomac Electric Power Co.
PSI Energy Inc.

OG&E Electriic Services

Ohioc Power Co.

Boston Edison Co.

West Penn Power Co.

Entergy Guif States, Inc.
Columbus Southem Power Co.
MidAmerican Energy Co.
Central Power & Light Co.
Cincinnati Gas & Electriic Co.
Entergy Louisiana, Inc.
Entergy Arkansas, Inc.

Nevada Power Co.

Copyright € 2000 EEL. Al Rights Reserved.

Customers
1,120,816
995,876
989,126
982,772
981,469
899,902
892,748
813,137
806,569
742,357
714,130
697,939
696,330
696,243
585,577
676,915
664.043
662,551
661,105
658,165
645,491
637,244
634,997
632,452
566,675

" Residential
Customers
981,590
897,333
879,302
878,134
872,636
797.421
770.390
719,833
716,638
667,670
627,396
624,802
608,000
599,702
592,624
584,795
580,230
579,099
579,094
569,824
563.217
562,920
555,754
541,575
499,074
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TOP 50 INVESTOR-OWNED ELECTRIC UTILITIES

COMMERCIAL CUSTOMERS
Average for Year - 1999

Commercial
Company Name Customers Rank Company Name
Pacific Gas & Electric Co. 544,008 26  Batimore Gas & Electric Co.
Southern California Edison Co. 468,784 27  Jersey Central Power & Light Co.
Consolidated Edison Co. of NY, Inc. 407,952 28 Massachusetts Electric Co.
Florida Power & Light Co. 404,944 28  Ohio Edison Co.
Commonweatth Edison Co. 309,828 30 Puget Sound Energy. Inc.
Duke Power 282.248 31 Wisconsin Electric Power Co.
Pubiic Service Electric & Gas Co. 254,328 32 Connecticut Light & Power Co.
TXU Electric & Gas 248,544 33  Central Power & Light Co.
Georgia Power Co. 225,892 34 Boston Edison Co.
Refiant Energy HL&P 200,517 35 Poriand General Elactric Co.
Virginia Electric & Power Co. 198,154 36 Anzora Public Service Co.
Alabama Power Co. ' 185,851 37 PSl|Energy Inc.
Consumers Energy 182,955 38  Ohio Power Co.
Carolina Power & Light Co. 181,975 39  New York State Electric & Gas Corp.
Detrott Edison Co. 181,893 40 OGAE Hlectric Services
PacifiCorp 170.315 41 MidAmerican Energy Co.
Miagara Mohawk Power Corp. 149,108 42  Entergy GuXf States, Inc.
AmerenUE 141,664 43  Entergy Arkansas, inc.
Morda Power Corp. 140313 44  South Carolina Electnc & Gas Co.
Northern States Power Co. - MN 138,660 45  Potomac Electrit: Power Co.
Public Service Co. of Colorado 129,212 46 Kentucky Utifities Co.
PP&L. Inc. 126,100 47 West Penn Power Co.
San Diego Gas & Electnic Co. 121.838 483  Cleveland Electric lluminating Co.
Appatachian Power Co. 111,675 49 Entergy Louisiana, inc.
PECO Energy Co. 108,131 S0 Nevada Power Co.
INDUSTRIAL CUSTOMERS
Average for Year - 1999
Industrial
Company Name Customers Rank Company Name
PacifiCorp 35,240 26  Public Service Co. of Oklahoma
Entergy Arkansas, Inc. 22,356 27  Balimore Gas & Electric Co.
TXU Electric & Gas 20,436 28 PP&L, Inc.
Florida Power & Light Co. 16,042 29 Ohio Edison Co.
West Penn Power Co. 11,963 30 Appalachian Power Co.
Consumers Energy 9,196 31 Puget Sound Energy, inc.
Georgia Power Co. 9,187 32 Southern California Edison Co.
QG&E Blectric Services 8,961 33 Massachusetts Elactric Co.
Public Service Electric & Gas Co. 8.940 34  Indianapolis Power & Light Co.
Entergy Gulf States, Inc. 8,745 35 Connecticut Light & Power Co.
Duke Power 8,672 36  Arizona Public Service Co.
Northemn States Power Co. - MN 8.561 37 Kansas Gas and Electric Co.
Monongaheta Power Co. 8.024 38  PSIEnemgyinc )
Ohio Power Co. 7,856 39  Montana Power Co.
Southwestern Public Service Co. 7.406 40  Entergy Mississippl, Inc.
Entergy Louisiana, inc. 6,946 41 Jersey Central Power & Light Co.
AmerenUE 5,664 42  Public Service Co. of New Hampshire
Southwestemn Electric Power Co. 5,609 43 Columnbus Southem Power Co.
West Texas Utifities Co. 5,499 44  Northern Indiana Public Service Co.
Indiana Michigan Power Co. 5,431 45 Florida Power Corp.
Central Power & Light Ca. ) 5,335 46 Cincinnati Gas & Electric Co.
Cleveland Electric #tluminating Co. 5271 47  Central Maine Power Co.
Potomac Edison Co. . 5,172 " 48 New York State Electric & Gas Comp.
Carolina Power & Light Co. 5.041 49  Kansas City Power & Light Co.
Alabama Power Ca. 4,382 50 Pennsyivania Electric Co.
9
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Commercial

106,990
106,371
103,939
97,630
96,769
95,964
92,046
88,184
87.639
85,870
85,071
82,365
82,313
79,432
77.876
76,335
73,037
72,844
72,048
71280
70,455
69,841
69,200
67,051
66,477

Industrial
Customers

4,902
4,565
4,500
4378
4322
4224
4,176
4,167
4,086
3.987
3,943
3,503
3479
3372
3203
2,981

2,896
2,855
2,699
2,620
2,610
2,459
2,441

2,381

2232

888
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Edison Electric Institute

-Rankings of Investor-Owned Electric Utilities

SECTION I
Rankings of Operating Companies by Sales to
Ultimate Customers

TOP 5 OPERATING COMPANIES BY
1999 SALES TO ULTIMATE CUSTOMERS

By Class of Service

Residential Sales
Billions of Kilowatthours

Florida Power & Light Co. [l
TXU Electric & Gas
Pacific Gas & Electric Co. [ sk

Southem Caifomnia Edison Co. [Rpraceiuh

Virginia Electric & Power Co. iSRS

(; 5 16 1‘5 20 25 36 as 40 45 _;0
Commercial Sales
Billions of Kdowatthours
Florida Power & Light Co. g ]
Pacific Gas & Electric Co.
TXU Electric & Gas [ignad)
Commonwealth Edison Co.
Georgia Power Co.
40

Industrial Sales
Billions of KBowatthours

Reliant Energy HLAP |8
Dike Power R
Georgia Power Co. E&

TXU Electric & Gas

Commonwealth Edison Co.

. | 889
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Rankings of Investor-Owned Electric Utilities

Edison Electric Institu
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TOP 50 INVESTOR-OWNED ELECTRIC UTILITIES

Company Name

TXU Electric & Gas

Florida Power & Light Co.
Commonwealth Edison Co.
Duke Power

Georgia Power Co.

Pacific Gas and Electric Co.
Refiant Energy HL&P
Scouthem Cafifomia Edison Co.
Virginia Eilectric and Power Co.
Alabama Power Co.

Detroit Edison Co.

PacifiCorp

Public Service Electric and Gas Co.
Carolina Power & Light Co.
Consumers Energy

Entergy Gulf States, Inc.
Niagara Mchawk Power Corp.
AmerenUE

Florida Power Corp.

Consoligated Edison Co. of New York, Inc

Ohio Power Co.

Northemn States Power Co. - MN
Battimore Gas & Electric Co.
Entergy Louisiana, Inc.
Appalachian Power Co.

Company Name

Flonda Power & Light Co.
TXU Electric & Gas

Pacific Gas & Electric Co.
Southem Califomia Edison Co.
Virginia Electric & Power Co.
Commonweshth Edison Co.
Duke Power

Retiant Energy HL&AP

Georgia Power Co.

Florida Power Corp.

Alabama Power Co.

Detroit Edison Co.

Carolina Power & Light Co.
PachComp

AmerenUE .
Consdlidated Edison Co. of NY, Inc.
Public Service Electric & Gas Co.
Consumers Energy

PP&L, Inc.

Balimore Gas & Electric Co.
Appalachian Power Co.
Niagara Mohawk Power Corp.
Puget Sound Energy, Inc.
PECO Energy Co.

Connecticut Light & Power Co.

SALES TO ULTIMATE CUSTOMERS
. Year - 1999

MWh Sales Rank Company Name

95.927.336 26  Wisconsin Electric Power Co.
84,450,082 27  PS!Enery., Inc.

83,500,597 28  Ohio Edison Co.

74,109,763 23 Pobomac Electric Power Co.
70,972,000 30 PECO Energy Co.
70,186,749 31 PP&L Inc.
69,374,552 32  Public Service Co. of Colorado
67 206,530 33 Connecticut Light and Power Co.
65,826,104 34  OGA&E Electric Services
50,157,204 35  Central Power and Light Co.
49,822,240 36 Puget Sound Energy
46,605,155 37  Arzona Public Service Co.
40,289,444 38 Cincinnati Gas & Electic Co.
40,217,290 39  Cleveland Blectric lluminating Co.
35,754,796 40 Porttand General Electric Co.
34,347,913 41 Jersey Central Power & Light Co.
33,756,106 42  South Carolina Blectric & Gas Co.
33,565,723 43 Enterpy Arkansas, Inc.
33,441,029 44  indiana Michigan Power Co.
32,630,506 45 Minois Power Co.
31,982,889 46  West Penn Power Co.
31,645,688 47 Columbus Southem Power Co.
29,264,078 48  Kentucky Utilities Co.
29,095,658 49  Southwestem Electric Power Co.
27,933,324 50 MidAmerican Energy Co.

SALES TO RESIDENTIAL CUSTOMERS
Year - 1999

Residential

MWh Sales Rank Company Name
44,108,106 26  Entergy Gulf States, inc.
35,081,048 27  Arizona Public Service Co.
27,429,734 28 Northem States Power Co. - MN
23,976,071 29  Entergy Louisiana, Inc,
23,833,786 30 Ohio Edison Co.
23,715,724 31 Jersey Central Power & Light Co.
22,032,753 a2 PSi Energy Inc.
21,144,483 a3 OGS&.E Electric Services
19,404,709 M Portiand General Electric Co.
16,244,772 35  Wisconsin Electric Power Co.
16,699,081 36  Central Power & Light Co.
14,064,096 37  Public Service Co. of Colorado
13,318,127 38 Potomac Electric Power Co.
13,032,079 39 Tampa Electric Co. ’
11,872,621 40  Cincinnati Gas & Electric Co.
11,854,996 41 Ohio Power Co. .
11,747,256 42  Entergy Arkansas, Inc.

-11,447,338 43  San Diego Gas & Electric Co.

11,381,000 44 South Carofina Electric & Gas Co.
11,349,276 45  Massachusetrs Electric Co.
10,394,478 48 Nevada Power Co.
10,193,922 47 Columbus Southem Powers Co.

9,787,382 48  West Penn Power Co.

9,649,013 49  Kentucky Utilities Co.

9,070,738 50  Indiana Michigan Power Co.

12
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MWh Sa
268773
26,080,7
24.546,7
242092
23,583,6
233970
233376
22,3154
21,916.8
21.303,6
212920
20,961,8.
20,070.8.
20,021,6:
19,258,9
18,951,1:
18,878,8
18,663,6°
18,339,8!
18,2154
17.281.5:
16,435.0°
16,307,5
18.049.2¢
16,007 ,3(

Resident
Mwh Sal
8,928.64
8,774 8:
8,642 41
8.354,1¢
8,122.41
7,973,87
7.871.76
7,508,88
7.404.37
7.346.,84
7.247,62
7,052,92
7,013,63
6.967,17
6.833.94
6,546,13
6.492.92.
6.327 .48
6.268,5%
6.251,88
6.134,6&
6.112,87
5,842,06.
5,447 ,34:
5,351,39;

890



Rankings of Investor-Owned Electric Utilities

Edison Electric Institute

TOP 50 INVESTOR-OWNED ELECTRIC UTILITIES
SALES TO COMMERCIAL CUSTOMERS

Company Name

Florida Power & Light Co.

Pacific Gas & Electric Co.

TXU Electric & Gas
Commonwealth Edison Co.
Georgia Power Co.

Southemn Califomia Edison Co.
Duke Power

Virginia Electric & Power Co.
Public Service Electric & Gas Co.
10 Detroit Edison Co.

11 Consolidated Edison Co. of NY Inc.
12 Relant Energy HL&P

13  Potomac Electric Power Co.

:

DONOUVEWN =

14  Baltimore Gas & Electric Co.
15  AmerenUE
16 PacifiCorp

17 Alabama Power Co.

18 Niagara Mohawk Power Corp.
19  Public Service Co. of Colorado
20 Carolina Power & Light Co.

21 Consumers Energy

2  Flonda Power Comp.

23 Arizona Public Service Co.

24 Connecticut Light & Power Co.
25  Wisconsin Electric Power Co.

Company Name

Jersey Central Power & Light Co.
Boston Edison Co.

Puget Sound Energy, Inc.
Entergy Gulf States, Inc.

Portland Genera! Electric Co.
Ohio Edison Co.

Columbus Southem Power Co.
PSI Energy Inc.

Clevetangd Electric Hiuminating Co.

PP&L, Inc.

San Diego Gas & Electric Co.
Kansas City Power & Light Co.
Massachusetts Electric Co.
Appatachian Power Co.

South Carolina Electric & Gas Co.
Cincinnati Gas & Electric Co.
OG&E Electric Services

Tampa Electric Co.

Central Power & Light Co.
Entergy Louisiana, inc.
Northem States Power Co.-MN
Public Service Co. of Okishoma
Ohio Power Co.

Entergy Arkansas. Inc.

ldaho Power Co.

SALES TO INDUSTRIAL CUSTOMERS

Rank  Company Name

1 Reliant Energy HL&P

2  Duke Power

3 Georgia Power Co.

4  TXU Electric & Gas

5 Commonwealth Edison Co.

6 Alabama Power Co.

7 Ohio Power Co.

8 PacfiComp

9  Southem Califoria Edison Co.
10 Entergy Gulf States, Inc.

11 Northern States Power Co.-MN
12 Detroit Edison Co.
13 Entergy Louisiana, inc.
14 Carolina Power & Light Co.
15 Consumers Energy
16 Pacific Gas & Electric Co.
17 Niagara Mohawk Power Com.
18 PS!iEnergy Inc.
19 Wisconsin Electric Power Co.
20 Virginia Electric & Power Co.
21 Appalachian Power Co.
22 Ohio Valley Electric Corp.
23  Ohio Edison Co.
24 Northem Indiana Public Senvice Co.
25  AmerenUE

Year - 1999
Commercial

MWh Sales Rank
35,456,942 26
30,570,948 27
29,673,933 28
29,124 844 29
23,715,486 30
22,812,150 31
21,910,912 32
21,760,428 3
19,932,648 34
19,546,640 35
18,337,946 36
16,615,979 37
15,889,711 38
13,194,090 39
12,682,640 40
12,678,071 41
12,314,085 42
11,871,169 43
11,436,253 44
11,073,845 45
10,748,734 46
10,326,848 47

9,431,119 48

8,973,405 49

8,028,191 50

Year - 1399
Industrial

MWh Sales Rank
31.480.606 26
29,878,386 27
27,300,355 28
24,671,536 29
22,473.975 30
21,942,889 31
20,303,285 32
20,248,263 33
18,707,374 kZ]
17,684,463 35
17,555,092 36
15,883,779 7
15,051,633 38
14,472,827 39
13,339,546 40
11,695,419 41
11,493,402 42
11,488,756 43
11,333,561 44
11,142,066 45
10.744.639 46

9,805,889 47

9,732,421 48

9,198,314 49

8,872,434 50

13

Company Name -

Inois Power Co.

PECO Energy Co.

Indiana Michigan Power Co.
Public Service Electric & Gas Co.,
Central Power & Light Co.

Cleveland Electric Iluminating Co.

West Penn Power Co.
Southwestem Public Service Co.
Indianapolis Power & Light Co.
Entergy Arkansas, Inc.

Electric Energy Inc.
Southwestem Electric Power Co.
OG&E Bleciric Services
Minnesota Power

Cincinnati Gas & Electric Co.
MidAmefican Energy Co.

South Carofina Electric & Gas Co.

Potomac Edison Co. . .
Monongaheta Power Co.
Kentucky Utilities Co.

PP&L. Inc.

Toledo Edison Co.

Nevada Power Co.

Alliant Energy/IES Utilities, Inc.
Public Service Co. of Oklahoma

Copyright © 2000 EEL. All Rights Reserved.

Commercial
MWh Sales
7,618,222
7.484.618
7.461,482
7.310,108
7.287.401
6,946,794
6,683,121
6,653,841
6,508,752
6,313,000
6,283,848
6,260,085
6,105,112
6,092,792
5,952,030
5,392,044
5,363,636
5.336.395
5,255,798
5,221,419
5,163,084
5,056,916
5,050,789
4,880,194
4,870,063

industrial
MWh Sales
8,721,860
8,645,492
8,236,177
8,229,498
8,219,415
8,068,911
7,727,269
7,315,683
7,253,760
7,053,935
7.013,929
6,807,093
6,621,629
6,435,924
6,349,370
6,225,969
6,140,248
5,841,102
5,736,718
5,663,094
- 5,564,000
5,448,819
5.445,560
5,071,545
4,971,651

8§91
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Ranpkings 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
Billions of DoYars

Florida Power & Light Co.
Pacific Gas & Electric Co. [inaiowss
TXU Electnic & Gas Co. ikl

Southem Califonia Edison Co. iS5

Cummonweatth Edison Co.

Commercial Revenues
Billions of Dollars

Pacific Gas & Electric Co. haapriegsgiv
Consolidated Edison Co. of NY

Southem Califomia Edison Co.

Florida Power & Light Co.

Commonwaealth Edison Co. |BfEaRg;

Industrial Revenues
Billions of Dollars

Southem Califomia Edison Co.
Commonwealth Edison Co. I RCR et
Reliant Energy HLAP

Duke Power iR

Georgia Power Co. e

1.8

15
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Edison Electric Institate
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TOP 50 INVESTOR-OWNED ELECTRIC UTILITIES
REVENUES FROM SALES TO ULTIMATE CUSTOMERS

Company Name
Pagfic Gas and Electric Co.

Southern California Edison Co.
Commonwaealth Edison Co.

TXU Electic & Gas

Florida Power & Light Co.
Consolidated Edison Co. of NY, Inc.
Reldiant Energy HLAP

Georgta Power Co.

Duke Power

Virginia Electric and Power Co.
Public Service Electric and Gas Co.
Detroit Edison Co.

Niagara Mohawk Power Corp.
Alabarma Power Co.

* Carolna Power & Light Co.

Consumers Energy

Flonda Power Corp.

Comnectiast Light and Power Co.
PachCorp

Baltimore Gas & Electric Co.
Ohio Edison Co.

PECO Energy Co.

AmerenUE

Jersey Central Power & Light Co.
Northern States Power Co. - MN

Company Name

Florda Power & Light Co.

Pacific Gas & Blectric Co.
Southern California Edison Co.
TXU Electric & Gas
Commonweaith Edison Co.
Virginia Electric & Power Co.
Consalidated Edison Co. of NY Inc.
Rediant Energy HL&P

Duke Power

Georgia Power Co.

Florida Power Corp.

Public Service Electric & Gas Co.
Detroit Edison Co.

Niagara Mohawk Power Corp.

Consumers Energy

Baltimore Gas & Electric Co.
Jersey Central Power & Light Co.
PP&L. Inc.

AmerenUE

Ohio Edison Co.

Arizona Public Service Co.

Year - 1999
Thousands of Dollars
Total ]
Bevenues Bank Company Name
$6,785.994 26  Entergy Gutf States, Inc.
6,692,164 27  Potomac Electric Power Co.
6,175,881 28 PPAL, Inc.
5,851,857 29  Cilevetand Electric Hluminating Co.
5,830,116 30 Arizona Public Service Co.
4,500,992 31 Entergy Louisiana, Inc.
4,247 269 32 Wisconsin Electric Power Co.
4,129,088 33 New York State Electric & Gas Corp.
4,033,115 34  San Diego Gas & Electric Ca.
3,889,073 35 Otwo Power Co.
3,873,883 36  Public Service Co. of Colorado
3,791,116 37 Boston Edison Co.
3,043,028 38  Central Power and Light Co.
2,811,117 39  Appalachian Power Co.
2,519,348 40  Puget Sound Energy
2,498,266 41 Cincinnati Gas & Bectic Co.
2,361,848 42 Massachusetts Electric Co.
2,490,813 43 PSi Energy, Inc.
2,172,555 4“4 OGAE Electric Services
2,118,845 45  Entergy Arkansas. Inc.
2.093.478 46 Hinois Power Co.
2,066,833 47  Sowth Carolina Electric & Gas Co.
2,138,863 48  Tampa Electric Co.
2,010,735 43  Columbus Southem Power Co.
1.922,997 S0 Indiana Michigan Power Co.
REVENUES FROM SALES TO RESIDENTIAL CUSTOMERS
Year - 1999
Thousands of Dollars
Residential
Revenues Rank Company Name
$3,345.390 26 PadfiCop
2,941 454 27 New York State Electric & Gas Corp.
2,758,443 28  Northemn States Power Co.-MN
2,644,063 29  San Diego Gas & Electric Co.
2.205.066 30 Entergy Louisiana, Inc.
1,892,318 31 Puget Sound Energy. Inc.
1,881,808 32 Entergy Guif States, Inc.
1,773,925 3 Clevefand Electric Rluminating Co.
1,596,132 34  Polomac Electric Power Co.
1,410,099 35 Appatachian Power Co.
1,394,869 36 Wisconsin Electric Power Co.
1,319,499 37 Tampa Electiic Co.
1.300.433 38 Massachusetts Electric Co.
1.246,846 38  Central Power & Light Co.
1,145,646 40  Entergy Arkansas, Inc.
1,090,823 41 Cinannali Gas & Electric Co.
1,053,996 42  Public Service Co. of Colorado
1.014,215 . 43 OGAE Electric Services
876,006 44  PS!Energy inc.
975,259 45 South Carolina Electric & Gas Co.
923,345 46  Columbus Southern Power Co.
918,000 47  Bas!on Edison Co.
871,211 438 Allantic City Electric Co. .
854,746 49 Portiand General Electric Co.
805,173 S0 Ohio Power Co.
16
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Total
Revenues
1,788,538
1,788,040
1.761.778
1,743,148
1,716,238
1,886,442
1.550.538
1,492,881
1,415,141
1,393,498
1.375.599
1,338,479
1,306,971
1,292,237
1,269,286
1,259,683
1,259,428
1.251.012
1,191,079
1,172,352
1,138,822
1,124,176
1,100,103
1,062,454
1,039,934

Residential
Bayenues
799,574
736,368
882,784
662,437
620,146
608,259
607,874
588,957
586,311
578,162
574,769
557,443
553247
540,452
533,245
520,476
529.463
515,299
511,821
495,653
473 200
450,280
445 670
437,080
433,739

893
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TOP 50 INVESTOR-OWNED ELECTRIC UTILITIES

REVENUES FROM SALES TO COMMERCIAL CUSTOMERS
Year - 1999

Company Name

Pacific Gas & Electic Co.
Consoiidated Edison Co. of NY Inc.
Southern Califormia Edison Co.
Florida Power & Light Co.
Commonwealth Edison Co.
Public Service Electric & Gas Co.
TXU Electric & Gas

Detroit Edison Co.

Georgia Power Co.

Duka Power

Virginta Electric 8 Power Co.
Niagara Mohawk Power Corp.
Refiant Energy HLAP

Potomac Electric Power Co.
Battimore Gas & Electric Co.
Connectcaut Light & Power Co.
Alabama Power Co.

Jersey Central Power & Light Co.
Consumers Energy

AmertenUE

Baston Edison Co.

Asizora Pubiic Service Co.
Carvlina Power & Light Co.
PachCorp

Ohio Edson Co.

Thousands of Dotlars

Commerciat
Revenuves
$3,051.519
2,471,560
2415477
2218382
2,196,069
1.888.209
1,841,827
1,628,642
1,527,880
1.272,801
1,210,849
1,195,701
1,145,185
1,121.287
902,553
850,729
B07.098
795,105
792,692
766,750
735,865
733,038
704,603
663,012
648 359

[
%
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Company Name

Public Service Co. of Colorado
Florida Power Corp.

Clevetand Electric Hiluminating Co.
San Diego Gas & Electric Co.
Wisconsin Electric Power Co.
PP&L, Inc.

Puget Sound Energy, Inc.
Massachusetts Electric Co.
PECO Enesgy Co.

Entergy Guif States, Inc.
Columbus Southemn Power Co.
Central Power & Light Co.
Kansas City Power & Light Co.
Entergy Louisiana, Inc.

New York State Electric & Gas Comp.

Atantic City Electric Co.

South Carolina Electric & Gas Co.
Cincnnati Gas & Blectric Co.
Portang General BElectric Co.
Tampa Elecinc Co.

Northern States Power Co. - MN
PSI| Energy, Inc.

Minois Power Co.

Deimoarva Power & Light Co.
OGAE Electric Services

REVENUES FROM SALES TO INDUSTRIAL CUSTOMERS
Year - 1999
Thousands of Dollars

Company Name

Southemn Califorma Edson Co.
Retliant Energy HL&P
Commonwealth Edison Co.
Duke Power

Georgia Power Co.

TXU Electric & Gas

Northern States Power Co. - MN
Alabama Power Co.

Detrost Edison Co. .
Pacific Gas & Electric Co.
Entergy Gulf States, Inc.
Consumexs Energy

Carolina Powes & Light Co.
PachCorp

Ohio Power Co.

Entergy Lousiana, Inc.

Public Servica Electric & Gas Co.
Ohio Edison Co.

Niagara Mohawk Power Corp.
Cleveland Blectric lluminating Co.
PECO Energy Co.

Wisconsin Electric Power Co.

. Virginia Electric & Power Co.

Northern Indiana Public Service Co.
PS1 Energy Inc.

Industrial
Revenues
$1,440,183
1299899
1290926
1,198,634
1,143,002
938,191
868,700
843,090
815,149
728,143
718,778
705,026
685,054
679,654
674,998
646,517
607,755
583.400
550,463
508,585
471,253
451,164
437487
416176
398,802

Rank
26
27
28
29
30
31
32

8888802 Y

17

Company Name

AmetenUE

Appatachian Power Co.

Ninots Power Co.

Indiana Michigan Power Co.
Entergy Arkansasg, Inc,

Central Power & Light Co.
PP&L Inc.

Indianapolis Power & Light Ca.
West Penn Power Co.
Connecticut Light & Power Ca.
Nevada Power Co.

Cincinnat Gas & Electric Co.
Yoledo Edison Co. N
Jersey Central Power & Light Co.
MidAmernican Energy Co.
Hawaiian Electric Co., Inc.
Southwestemn Electric Power Co.
Dayton Power and Light Co.
OG&E Electric Services

South Carolina Electric & Gas Co.
Minnesota Power

Central Maine Power Co.

New York State Electric & Gas Corp.

Southwestern Public Service Co.
Massachusetts Electric Co.

Cepyright © 2000 EEL. All Rights Reserved.

Commercial
Revenues

618,638

617,586
617,170
591,820
510.054
497,000
474,240
472,607
449324
430,292
420,612
393,585
387,068
388,042
383818
377,195
366.805
363,183
355615
345503
344 246
331,800
328223
323,901
317,950

222,426

220.891
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Rankdngs 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 Revenuves Rank MWh Sales Rank Customers Rank
Pacific Gas & Electric Co. $6,785,994 1 70,106,749 6 4,535,909 1
Southern Califomia Edison Co. 6,692,164 2 67,206,530 8 4,213,562 2
Commonweatth 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
Florida Power & Light Co. 5,830,116 5 84,450,082 2 3,756,012 3
Consohdated Edison Co. of New York, Inc. 4,500,992 6 32,630,506 20 3,054,693 5
Rekant Energy HLAP 4247 269 7 69,374,552 7 1,645,552 13
Georgia 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. 3,889,073 10 65,826,104 9 2,047,938 8
Public Service Electric & Gas Co. 3,873,803 11 40,280,444 13 1,991,609 10 H
Detroit Edison Co. 3791116 12 49,822 240 1 2,078,607 7 i
Magara Mohawk Power Corp. 3.043,028 13 33,756,106 17 1.579,090 14 l
Alabama Power Co. 2811117 14 50,157,204 10 1,303,541 17
Carolina Power & Light Co. 2,519,348 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. 2,361,848 7 33,441,029 19 1,371,188 16 !
Connecticut Light & Power Co., The 2,190,813 18 22,315,405 3 1,120,816 26
PadfiCorp 2,172,555 19 46,605,155 12 1,449,207 15
Baltimore Gas & Electic Co. 2,118,845 20 29,264,078 23 1,126,035 25
Ohio Edison Co. 20393478 21 24,946,704 28 882,772 29
PECO Energy Co. 2.066.833 22 23,593,639 30 1,256,756 19
AmerenUE 2.036.,863 23 33,565,723 18 1,164,127 24
Jersay Central Power & Light Co. 2,010,735 24 18,951,186 41 888,126 28
Northem States Power Co. - MN 1,922,997 25 31,645,688 22 1,281,491 18
Entergy Gulf States, Inc. 1.788.538 26 34347913 16 664,043 42 ,
Pepco 1.788.040 27 24,209,242 29 696,243 k13 '
PPAL, inc. 1.761.778 28 23.397.070 3t 1,214,301
Clevetand Electric Nluminating Co., The 1,743,148 29 20,021,821 39 742357 s
Asizona Pubkc Service Co. 1,716,236 30 20.961.836 37 806,569 34
Entergy Louisiana, Inc. 1686442 N1 29,095,658 24 634,997 48
Wisconsin Electric Power Co. 1,550,536 32 26,877,397 26 935,876 27
New York State Etectic 8 Gas Corp. 1,492,881 33 13,192,379 62 813,137 a3
San Diego Gas & Electric Co. 1.415,141 k3 14,718,306 56 1,184 B44 23
Ohio Power Co. 1.393.438 as 31,982,889 21 685,577 40
Public Service Co. of Colorado 1.375.599 36 23,337,607 32 1.194,847 2
Boston Edison Co. 1,338,479 7 12,864,155 63 676,915 41

. Central Power & Light Co. 1,306,971 38 21,303,608 35 661,105 44
Appalachan Power Co. 1,292,237 9 27,933,324 25 892,748 32
Puget Sound Energy 1.269.286 40 21,292,035 36 899.902 31
Cindnnati Gas & Electric Co. 1,259,663 41 20,070,826 38 632,452 49
Massachusetts Electric Co. 1,253,428 42 15.657 428 52 981,469 30
PSI Energy, inc. 1,251,012 43 26,080,752 27 696,330 37
OGAE Electric Services 1,191,079 44 21,916,854 M 697.939 36
Entergy Arkansas, Inc. 1,172,352 45 18,663,671 43 637.244 47
tHinots Power Co. 1,138,822 46 18215452 45 485,879 59
South Carolina Electric & 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
Columbus 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

e 895
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Rankings of Investor-Owned Electric Utilities Edison Electric Institate

SECTION YV
Additional Rankings of Operating Companies

1999 Data

Net Generation
Millions of Megawatthours

Commonwealth édison Co. p
TXU Electric & Gas

Duke Power

Florica Power & Light Co.

Georgia Power Co. §

120

Sales for Resale
Millions of Megawatthours

PECO Energy Co. |
PacifiCorp |
PP&L, Inc. B

PS! Energy Inc.

Cincinnati Gas & Electric Co.

Electric Department Employees
Thousands

Commonwealth Edison Co. b
Parific Gas and Electric Co. ety
Southem California Edison Co. pienaee
Duke Power

Consolidated Edison Co. of NY (b btk
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Edison Flectric Institute

Rankings of Investor-Owned Electric Utilities

Rank

BN AEON -

g

DoONOOOMAWNA A

TOP 50 INVESTOR-OWNED ELECTRIC UTILITIES

Company Name

" Commonwseatth Edison Co.

TXU Electric & Gas

Duke Power

Florida Power & Light Co.
Georgia Power Co.

Alabama Power Co.

Virginia Electric and Power Co.
Reflant Energy HLAP
PacifiComp

Detroit Edison Co.

Carulina Power & Light Co.
Ohio Power Co.

PECO Energy Co.

PP&L. Inc.

AmerenUE

Public Service Electric & Gas Co.
Pacific Gas & Electric Co.
Northem States Power Co. - MN
Baltimore Gas & Electric Co.
Southern California Edison Co.
PS! Energy Inc.

Florida Power Corp.
Appalachian Power Co.
cntergy GuHf States, Inc.

Chio Edison Co.

Company Name

PECO Energy Co.

PacfiCorp

PP&L. Inc..

PSI Erergy Inc.

Cincinnati Gas & Electric Co.
Avista Corp.

Commonwealth Edison Co.

Ohio Power Co.

Public Service Co of Colorado
Alabarma Power Co.

Arnzona Public Service Co.
Carolina Power & Light Co.
Portiand General Electric Co.
Entergy Arkansas, Inc.

KeySpan Generaton LLC

Puget Sound Energy. Inc.

Public Service Co. of New Mexico
West Penn Power Co.

Kentucky Utfities Co. -
Appalachian Power Co.

Virginia Electric & Power Co.
Public Service Electric & Gas Co.
Delmarva Power & Light Co.
Consolidated Edison Co. of NY, Inc.
Indrana-Kentucky Electric Corp.

NET GENERATION
Year - 1999
Megawatthours

Generation Rank Company Name

99,683,853 26  Wisconsin Electnic Power Co.

94,574,997 27 Cincinnati Gas & Electric Co.

81,869,260 28 Consumers Energy

76,839,241 29  Entergy Arkansas, Inc.

63,328,069 30 Potomac Electric Power Co.

62,794,354 3 Arizora Public Service Co.

62,269,185 32  Southwestem Public Service Co.

60,496,311 33 Central Power & Light Co

57.541 406 34  Southwestem Electric Power Co

52,499,750 35 OG&E Electric Services

51.665.192 36 Entergy Louisiana, Inc

46,933,555 37 MidAmerican Energy Co.

42,054 432 38  Pubdic Service Co of Colorado

39,470,951 39  Clevetand Electric Hiuminating Co.

37,579,419 40 Kentucky Utiities Co.

34,568,422 41 idaho Power Co.

33,834,631 42  West Penn Power Co.

33,724,560 43  South Carolina Electric & Gas Co.

32.683,655 44  Northem Indiana Public Service Co.

32,383,136 45  |l¥inois Power Co.

32,275,666 46  Dayton Power & Light Co.

32,140,176 47  Indianapalis Power & Light Co.

31,819,012 48 Tempa Electnc Co.

29,291,355 49 Consolidated Edison Co. of NY, Inc.

29,283,756 50 Kansas City Power & Light Co.

SALES FOR RESALE
Year - 1999
Megawatthours
Sales .

for Resale Rank Company Name .

42,741,425 26 Louisvile Gas & Electric Co.

36,315,498 27  AEP Generating Co.

31,709,386 28 Souttwestern Public Service Co.

28,971,339 29  System Energy Resources Inc.

27,566,718 30 Indiara Michigan Power Co.

19.777.887 31 Southwestern Electric Power Co.

19,487 287 32 Duke Power

18,869,866 33  MidAmerican Energy Co.

17,997,230 34  Connectict Light & Power Co.

17,119,732 35 AmerenUE

15,862,298 36  Georgia Power Co.

14,541,871 37  Southem Bectric Generating Co.

14,384,519 38  Ohio Valley Electric Comp. :

12,460,205 39  lliinols Power Co.

12,142,079 40  Cleco Utifity Group Inc.

11,873.006 41  Montana Power Co.

11,171,621 42 -Northem States Power Co. - MN

10.207,209 43  Ohio Edison Co.

10,188,369 44  idaho Power Co. .
9.804.230 45  Pubilic Service Co. of New Hampshire
9,742,110 46  Detroit Edison Co.

9,711,620 47  New York State Electric & Gas Corp.
9,157,764 48  AmerenCIPS
9,105,786 49  Tucson Electric Power Co.
8.487.027 50  Potomac Electric Power Co.

20
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Generation
28,398,852
27,112,651
25,329,352
22,990,765
22,806,586
22,484 845
22,366,482
22,165,977
22,145,646

21,787.546

20,990,235
19,757,510
19,707,204
19,636,958
18,205,574
17,917,936
17,490,239
17,055,438
17,005,071
16,792,644
16.728.107
16,210,867
15,835,011

© 15,549,062

14,827.901

Sales
for Resale
8,428,472
8,296,546
7,599,535
7,584,676
7.580.517
7.521,517
7.437.909
7,167,449
6,041,382
6,857,763
6,865,174
6.677.430
6.538.119
6,526,265
6,438,974
6,322,424
6,304,678
6,124,176
5,923,948
5,875,136
5,702,232
5,525,137
5,306,387
5,224,235
5,036,509
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Rankings of Investor-Owned Electric Utilities

Edison Electric Institate
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TOP 50 INVESTOR-OWNED ELECTRIC UTILITIES
ELECTRIC DEPARTMENT EMPLOYEES

Company Name
Commorweatth Edison Co.
Pacific Gas and Electric Co.
Southem Califomnia Edison Co.
Duke Power

Consolidated Edison Co. of NY, Inc.

Florida Power & Light Co.
Virginia Electric and Power Co.
Georgia Power Co.

Detroit Edison Co.

TKU Electric & Gas Co.
Pacificorp

Public Service Electric and Gas Co.

Alabama Power Co.

Rediant Energy HL&P

Carotina Power & Light Co.
“PAL, Inc.

PECO Energy Co.

Niagara Mohawk Power Comp.
Arzona Public Service Co.
Consumers Energy

Bakimore Gas and Electric Co.
Florida Power Corp.

Northern States Power Co. - MN
Wisconsin Electric Power Co.
AmerenUE

Year - 1999
Employees Rank
13,932 26
13,073 .27
13.040 28
12242 29
9,926 30
9.676 31
9,065 32
8,607 a3
8.425 M4
7.868 35
7.574 36
7,230 37
6,701 38
6,645 39
6.333 40
6,314 41
6.235 42
6,161 43
5.959 44
5.730 45
5.097 46
4,766 47
4764 48
4,525 49
3.978 50
21

Company Name

Potomac Electric Power Co.
Appatachian Power Co.

South Carolina Blectric & Gas Co.
Indiana Michigan Power Co.
Ohio Power Co.

Tampa Electric Co.

Portiand General Electric Co.
Kansas City Power & Uight Co.
MidAmerican Energy Co.

New York State Blectric & Gas Corp.

Connecticut Light and Power Co.
Duquesne Light Co.

Northern Indiana Public Service Co.
OG&E Flectric Services

San Diego Gas & Slectric Co.
Alliant Utikties/IES Utifities Inc.
Boston Edison Co.

Wisconsin Public Service Corp.
PSI Energy, inc.

Indianapolis Power & Light Co.
Ohio Edison Co.

Cincinnati Gas & Electric Co.
Public Service Co. of Colorado
ldaho Power Co.

Puget Sound Enerpy. Inc.

Copyright © 2000 EE1. All Rights Reserved.

Employees
3.603
3,304
3,287
3,119
3,084
2,755
2,605
2,485
2460
2434
2,348
2,142
2,052
2,046
2,024
2,014
2.009
1,979
1,903
1,833
1.811
1,788
1,728
1,720
1.748
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TOP 10 INVESTOR-OWNED ELECTRIC UTILITIES

FOSSIL FUEL RECEIPTS
Year - 1999
Coal Petrc
(thousand (thot
Rank Company Name shorttons) Rank Company Name ba
1 TXU Electric & Gas Co. 34,554 1 Florida Power & Light Co. 3
2 Georgia Power Co. 32.505 2 Hawaiian Blectric Co., Inc. 1
3 PacifiCorp 30,773 3 Flonda Power Corp. 1
4 Alabama Power Co. 24,398 4 Connecticut Light & Power Co. 5
5 Detroit Edison Co. 20,444 5 KeySpan Energy £
6 Refiant Energy HL&P 20,059 6 Central Hudson Gas & Blectric Comp. N
7 AmerenUE 17,789 7 Entergy Mississippi Co. ¢
8 PS! Energy inc. 16,030 8 Consolidated Edison Co. of NY, inc. ¢
9 Duke Power 14,802 9 Potomac Electric Power Co. <
10 Ohio Power Co. 14,504 10 Virginia Electric & Power Co. ¢
Petroleum
Gas {thou
Rank Company Name (thousand Mcf) Rank Company Name short
1 TXU Electric 8 Gas Co. 375,690 1 Pennsyivania Power Co.
2 Reliant Energy HL&P 250,565 2 Northemn Indiana Public Service Co.
3 Cntergy Gulf States Co. 193,162 3 Northem States Power Co.
4 Flonda Power & Light Co. 192,915 4 PP&L, inc.
5 Entergy Lovisiana Co. 140,477 4 Utiicorp United Inc.
6 ° Central Power & Light Co. 128,535 6 Wisconsin Slectric Power Co.
7 Public Service Co. of Oklahoma 79,118 7 Alhant Energy/Wisconsin Power & Light
3 XeySpan Energy Corp. 76,994 8 Central Power & Light Co.
S Southwestern Public Service Ca. 67,441 9 Indianapolis Power & Light Co.
10 OG&E 8Bectric Services 62,113 10 AmerenUE
Fuel O#
(thousand
Rank Company Name barrels)
1 Florida Power & Light Co. 37.403
2 Hawaiian Blectric Ca., Inc. 10,713
3 Florida Power Corp. 10,229
4 Connecticut Light & Power Co. 7221
5 KeySpan Energy Corp. 6.874
6 Central Hudson Gas & Electric Corp. 5912
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

Nots: Daamhobwtmwpbmmawnmkwmmmpmapadwdwammegamms.
Source: Fedeml&agyRegdabryComn‘sﬁm,FERCandm.wmiyRepatCmthnkdeuehmeecwi:UﬁmyHam.
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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
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Rankiogs of Investor-Owned Electric Utilities

Edison Electric Institute

INVESTOR-OWNED ELECTRIC UTILITY HOLDING COMPANIES AND SYSTEMS

AES Corporation (AES)
1001 North 19* Steet
Arlington, VA 22209
(703) 522-1315
Central Illinois Light Company

Alasks Energy and Resources Company (AER)
5601 Tonsgard Court
Juneau, AK 99801-7201
(907) 780-2222
Alaska Electric Light and Power Company

Allegheny Energy, Inc. (AYE) *
10435 Downsville Pike
Hagerstown, MD 21740-1766
(301) 790-3400
Monongahcla Power Company
Potomac Edison Company, The
West Penn Power Company
Note: All subsidiaries operate under the name Allegheny
Power. Their legal names are listed above.

ALLETE (ALE)
30 West Superior Strect
Duluth, MN 55802-7093
(218) 722-2641
Minnesota Power
Superior Water, Light and Power Company

Alliant Energy Corporation (LNT) *
222 West Washington Avenue
Madison, W1 53701-0192
(608) 252-3311 )
Alliant Energy/IES Utilities Inc.
Alliant Energy/laterstate Power Company
Alliant Energy/Wisconsin Power and Light Company
South Beloit Water, Gas and Electric Company

Ameren Corp. (AEE) *

One Ameren Plaza

1901 Chouteau Avenue

St Louis, MO 63103-3003

(314) 621-3222
AmerenCIPS
AmerenUE

American Electric Power Company, Inc. (AEP) *
I Riverside Plaza
Columbus, OH 43215-2373
(614) 223-1000
AEP Genenating Company
Appalachian Power Company
Central Power & Light Company
Columbus Southern Power Company
Indiana Michigan Power Company
Kentucky Power Company
Kingsport Power Company
Ohio Power Company
Public Service Company of Okiahoma
Southwestern Electric Power Company
West Texas Utilities Company
Wheeling Power Company
Note: All subsidiaries operate under the name American
Llectric Power. Their legal names are listed obove.

American States Water Company (AWR)
630 East Foothill Boulevard
San Diumas, CA 91773-1212
(909) 394-3600
Southern California Water Company

Contral Vermont Public Service Corporation V)
77 Grove Sweet
Rartland, VT 05701-0608
(802) 773-2711
Connecticut Valley Electric Company, Inc.

CH Eaergy Group, Inc. (CNH)
284 South Avenue
Poughkeepsie, NY 12601-4823
(914) 452-2000
Ceatral Hudson Gas & Electric Corporation

Cinergy Corp. (CIN) *
139 East Fourth Street
Cincinnati, OH 45202-4003
(513)287-2644
Cincinnati Gas & Electric Company, The
Miami Power Corporation
Union Light, Heat & Power Company
West Harrison Gas & Electric Company
PSI Energy, Inc.

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

Edison Electric Institute

INVESTOR-OWNED ELECTRIC UTILITY HOLDING COMPANIES AND SYSTEMS, Cont’d.

Cleco Corporation (CNL)
2030 Donahue Ferry Road
Pineville, LA 71360-5226
(318) 484-7400

Cleco Utility Group, Inc.

CMS Energy Corporation (CMS)
Fairlane Plazs South
330 Town Center Drive
Dearbom, MI 48126
(313) 436-9261
Consumecrs Energy

Conectiv (CIV} *
800 King Street
Wilmington, DE 19899
(302) 429-3114
Adantic City Electric Company
Decpwater Operating Company
Delmarva Power & Light Company

Consolidated Edison, Inc (ED)
4 Irving Place

New York, NY 10003-3502
(212) 4604600

Consolidated Edison Company of New York, Inc..

Orange and Rockland Utilitices, Inc.
Pike County Light & Powar Company
Rockland Electric Company

Consteliation Energy Group, Inc. (CEG)
250 West Pratt Swreet
Baltimore, MD 21201
(410) 234-5685
Baliimore Gas and Electric Company

CP&L Eoncrgy, Inc.
411 Fayetteville Street Mall
Raleigh, NC 27601-1748
(919) 546-6111
Carolina Power & Light Company

Dominion Resources, Inc. (DRI)*
120 Tredegar Street ’
Richmond, VA 23219
(804) 819-2000
Dominion Virginia Power
Dominion North Carolina Power

DPL Ine. (DPL)
Courthouse Plaza, SW
Dayton, OH 45402
(937) 224-6000
Dayton Power and Light Company, The

DQE (DQE)

Chrarington Corp. Center
500 Cherrington Pkwy
Coraopolis, PA 15108-3184
(412) 2624700

Duquesne Light Company

DTE Energy Compsany (DTE)
2000 Second Avenue
Detroit, M1 48226-1279
(313) 235-8000
Detroit Edison Company, The

Duke Energy Corporation (DUK)
422 South Church Strect
Chariotiz, NC 28201-1006
(704) 5946200
Duke Power
Nantahala Power & Light Cornpany

Dynegy (DYN)
1000 Louisiana
Houston, TX 77002
(713) 5076400
Illinois Power Company

Edison International (EIX)
2244 Walnut Grove Avenue
Roscmead, CA 91770-0800
(626) 302-2222
Southern California Edison Company

Encrgy East Corporation (EAS) *
1 Commerce Plaza
Albany, NY 12260
(518) 434-3014
Central Maine Power Company
New York State Electric & Gas Corporation

Enron Corp. (ENE)
1400 Smith Steet
Houston, TX 77002
(713) 8536161
Portland General Electric Company

* Subject 1o the full regulatory scope of the Public Utility Holding Company Act of 1935 (PUHCA).
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Rankings of Investor-Owned Electric Utilities

Edison Flectric Institute

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

Entergy Corporation (EC) *

639 Loyola Avenue

New Orleans, LA 70113-1704

(504) 529-5262
Entargy Arkansas, Inc.
Entergy Gulf States, Inc.
Entergy Louisiana, Inc.
Entergy Mississippi, Inc.
Entergy New Orleans, Inc.
Systern Energy Resources, Inc.

Exelor Corporstion (EXE) ®

One First National Plaza

10 South Dearborn Street

Chicago, IL 60690-3005

(312) 394-7399
Commonwealth Edison Company
Commonwealth Edison Company of Indiana
PECO Encrgy Power Company

Susquchanna Power Company, The

Susquehanna Electric Company, The

FirstEnergy Corp. (FE)
76 South Main
Akron, OH 44308-1890
(BOC) 736-3402
Cleveland Electric Illuninating Company, The
Ohio Edison Company
Pennsylvania Power Company
Toledo Edison Company, The

Florida Progress Corporation (FPC)
One Progress Plaza
St. Petersburg, FL 33701
(727) 824-6400
Florida Power Corporation

FPL Group, Inc. (FPL)
700 Universe Boulevard
Juno Beach, FL 33408-2683
(561) 6944000
Florida Power & Light Company

GPU, Inc. (GPU) *
300 Madison Avenue
Morristown, NJ 07962-1911
(973) 455-8200
Jersey Central Power & Light Company
Metropolitan Edison Company
York Haven Power Company
Pennsylvania Electric Company
Note: GPU, Inc. operates under the name GPU. All
subsidiaries operate under the name GPU Energy. Their
legal names are listed above.

Hawaiisn Electric Industries, [oc. (HET)
900 Richards Street
Honolulu, H1 96813
(808) 543-5662
Hawaiian Electric Company, Inc.
Hawaii Electric Light Company, Inc.
Maui Electric Company, Ltd.

IDACORRP, Inc. (IDA)
1221 West Idaho Street
Boise, ID 83702-5627
(208) 388-2200
Idaho Power Company

IPALCO Enterprises, Inc. (IPL)
25 Monument Circle
Indianapolis, IN 46206-1595
(317) 261-8261
Indianapolis Power & Light Company

KeySpan Corporation (KSE)
One MetroTech Center
Brooklyn, NY 11201-3851
(718) 403-2000

KeySpan Generation LLC

LG&E Epergy Corporation (LGE)

220 West Main Stueat

Lovisville, KY 40232

(502) 627-2000
Kentucky Utilities Company
Louisville Gas and Electric Company

MidAmerican Energy Holdings Company (MEC)
666 Grand Avenue -
Des Moines, 1A 50309
(515) 2424300
MidAmaican Energy Company

Nstions! Grid Group plc (NGG) *
National Grid House, Kirby Comer Road
Coventry CV4 81Y, England
011-44-1203-423616
National Grid USA *
Granite State Electric Company
Massachusetts Electric Company
Montaup Electric Company
Nanwcket Electric Company
Narragansett Electric Company, The
New England Electric Transmission Corporation
New England Hydro-Transmission Corporation
New England Hydro-Transmission Electric Co.
New England Power Company

* Subject tu the full regulatory scope of the Public Utility Holding Company Act of 1935 (PUHCA).
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Rankings of Investor-Owned Electric Utilities

Edison Electric Institute

INVESTOR-OWNED ELECTRIC UTILITY HOLDING COMPANIES AND SYSTEMS, Cont’d.

Niagars Mohawk Holdings Inc. (NMK)
300 Eric Boulevard West
Syracuse, NY 13202-4201
(315) 474-1511
Niagara Mohawk Power Corp.

NiSource,Joc. (N])
801 East 86th Avenuc
Mcmillville, IN 46410
(219) 853-5200
Northern Indiana Public Service Company

Northeast Utilities (NU) *
174 Brush Hill Avenue

West Springficld, MA 01090-0010
(413) 785-5871

Connecticut Light and Power Company, The .

Holyoke Water Power Company
Holyoke Power and Electric Company

Public Service Company of New Hampshire -

Western Massachusetts Electric Company

NSTAR (NST)

800 Boylston Strect

Boston, MA 02199-8003

(517) 424-2000
Boston Edison Company
Cambridge Electric Light Company
Canal Electric Company
Commonwealth Electric Company

OGE Enpergy Corp. (OGE)
321 North Harvey Avenue
Oklahoma City, OK 73102
(405) 553-3000

OG&E Electric Services

PG&E Corporation (PCG)
1 Market, Spear Tower
Svite 2400
San Francisco, CA 94105
(415) 267-7000
Pacific Gas & Electric Company

Pinnacle West Capital Corporations (PNW)
400 East Van Buren Swreet
Phoenix, AZ 85072
(602) 379-2616
Arizona Public Service Company

PPL Corporation (FPL)
Two North Ninth Street
Allentown, PA 18101-1179
(610) 774-5151

PPL Utilitics

Public Service Enterprise Group, Inc. (PSEG)
80 Park Plaza
Newark, NJ 071024106
(973) 430-7000
Public Service Electric and Gas Company

Relisot Energy, Inc. (REI)
1111 Louisiana
Houston, TX 77002-5231
(713)207-3000

Reliant Energy HL&P

RGS Energy Group Inc. (RGS)
89 East Avenue
Rochester, NY 14649-0001
(716) 7714444
Rochester Gas and Electic Corporation

SCANA Corporation (SCG)

1426 Main Street

Columbia, SC 2920)

(803) 217-9000
South Casolina Electric & Gas Company
South Carolina Generating Company, Inc.

ScottshPower Growp (SPI) *

} Agantic Quay

Glasgow G2 8SP, Scouand

011-44-141-2488200
PacifiCorp

Sempra Energy (SRE)
101 Ash Street
San Diego, CA 92101-3906
(619) 696-2000
San Dicgo Gas & Electric Company

Sierrs Pacific Resources (SPR)
6100 Nei! Road
Reno, NV 89511-1132
(775) 8344011
Nevada Power Company
Sierra Pacific Power Company

Southern Compsay, The (SO) *
270 Peachtree Sueet, NW
Atlanta. GA 30303
(404) 506-6526
Alabama Power Company
Georgia Power Company
* Gulf Power Company
Mississippi Power Company .
Savannah Electric and Power Company
Southern Electic Generating Company

*Subject 1o the full regulatory scope of the Poblic Unility Holding Company Act of 1935 (PUHCA).
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Ramkings of Investor-Owned Electric Utilities

Edison Electric Institute

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

TECO Energy, Inc. (TE)
702 North Franklin Sgeet
Tampa FL 336024418
(813) 228-4111
Tampa Electrnic Cornpany

TNP Eecterprises, lac. (TNP)
4100 Intamational Plazsa Tower Two
Fort Worth, TX 76109-4896
(817) 731-0099
Texas-New Maxico Power Company

Texas Utilities Company (TXU)

dba TXU Corp.

Energy Plaza, 1601 Bryan Street

Dallas, TX 75201-3411

(214) 812-4600
Southwestern Electric Service Company
TXU Electnc & Gas

UIL Holdings Corporation (UIL)
157 Church Stect
New Haven, CT 06506090}
{203) 299-2000
United Illuminating Company, The

UGI Corporation (UG
460 Nornth Guiph Road
King of Prussia. PA 19406
(610) 337-1000

UGI Udlities; Inc.

UniSource Energy Corporation (UNS)
220 West Sixth Street
Tucson, AZ 85701-1093
(520) 571-4000
Tucson Electric Power Company

UNITIL Corporation (UNT) ¢

Six Liberty Lane West

Hampton, NH 03842-1720

(603) 7720775
Concord Electric Company
Exeter & Hampton Electric Company
Fitchburg Ges and Electric Light Company

Vectren, Inc. (VVC)
20 NW Fourth Street
Evansville, IN 47741-0001
(812) 465-5300
Southemn Indiana Gas and Electric Company

Western Resources, Inc. (WRI)
818 South Kansas Avenue
Topcka, KS 66612-1217
(785) 575-6300
Kansas Gas and Electric Company

Wisconsin Energy Corporation (WEC)
P.O. Box 2949
Milwaukee, W1 53201-2949
(414) 221-2345
Edison Sault Electric Company
Wisconsin Electric Power Company

WPS Resources Corporation (WPS)

700 North Adams Street

Green Bay, W1 54307

(920) 433-1727
Upper Peninsula Power Company
Wisconsin Public Service Corporation

Xcel Energy Inc. (XEL) *

1225 17th Street

Denvear, CO 80202-5533

(303) 571-7511
Cheyenne Light, Fuel and Power Company
Northern States Power Company

Northern States Power Company (WT)

Public Service Company of Colorado
Southwestern Public Service Company

*Subject o the full 1egulatory scope of the Public Utility Holding Company Act of 1935 (PUHCA).

Copyright ©2000 EEL. All Rights Rescrved.
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INVESTOR-OWNED ELECTRIC UTILITY MERGERS
AND COMPANY NAME CHANGES
October 1999 - October 2000

Company Name
Blackstone Valley Electric Co.

CMP Group, Inc.

Central and SouthWest Corp.
CILCORP Inc.

Eastern Edison Co.

Eastern Utilities Associates

Hlinova Corporation

Minnesota Power, Inc.

Newport Electric Co.

New Century Energies

New England Electric System (NEES)
North Carslina Power Co.

PP&L Resources, Inc.

PP&L, Inc.

SIGCORP, Inc.

Unicom Corporation

Utilicorp United Inc. (West Virginia Power)
Virginia Electric and Power Co.

*Italics indicate company name change only.

Merped Into/Name Change*
Narragansett Electric Co.

Energy East Corp.

American Electric Power Co., Inc.

AES Corporation
Massachusetts Electric Co.
National Grid USA
Dynegy

ALLETE

Narragansett Electric Co.
Xcel Energy Inc.

National Gnd USA
Dominion North Carolina Power
PPL Corporation '
PPL Utilities

Vectren Corporation
Exelon Corporation
Allegheny Power
Dominion Virginia Power

29

Copyright © 2000 EEL. Al Rights Reserved,

Date

04/19/00
09/01/00
06/15/00
10/18/99
04/19/00
04/19/00
02/01/00
05/05/00
04/19/00
08/21/00
03722/00
08/28/00
02/14/00
02/14/00
03/31/00
10/20/00
01/04/00
08/28/00
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GLOSSARY OF TERMS

Assets (and Other Debits) [tems of value owned by or owed to
8 business. Represents cither a property right or value acquired,
or an expeoditure made which has created a propesty night or is
property applicable to the future. Utility assets include:  Utility
Plant, Other Property and Invesiments, Current and Accued
Assets, and Defesred Debits.

Average Number of Customers The arithmetic sverages of
month-cnd customers in cach of 12 consecutive months. For
those billed other than every month, the number of such
customers is adjusted to 3 12-month basis (e.g., for bi-monthly
billing the numbes of customers billed, or counted, in cach month
is multiplied by two and the result averaged for the 12-month

pariod).

Classes of Electric Service
Residential: A customer, sales, and revenue
classification covening clectric energy supplied for
residential (houschold) purposes. The classificarion of
an individual customer’s account where the use is both
residential and commercial is based on principal use.
Commercial and Industrial: (Small Light and Power,
Large Light and Power) A customer, sales, and
revenue classification covering energy supplied for
commercial and industnal purposes, except that
supplicd under special contracts or agrecments of
service classifications applicable only to municipalities
or divisions or agencices of federal or state
Railroads end Railbways: A customer, sales, and
revenue classification covering clectric anagy supplicd
1o railroads and interurban and street ralways for
general reilroad use, inchuding the propulsion of cars or
iocomotives, where such energy is supplied under
separatz and distinat rate schedules.
interdepartmental Sales:  Kilowarthowr sales of
clectric enargy to other departments (gas, steam, watcr,
ctc.) and dollar valve of such sales at anff or other
specified rates for the energy supplied.
Sales for Resale: (Other Electric Utilities) Sales of
clectric energy to otber clectric utilities or public
authorities for resale purposes.

Combioation Company A company which renders more than
onc type of utility service, such as clectric and gas If more than
95% of such s company’s utility plant is devoted 1o one type of
service, or more than 95% of its operating revenue is derived
from obpc type of service, it is not dassified as a combination
company.

Customer (Electric) An individua), firm, organization, or other
clectric utility whick purchases electric service st one location
under onc rate classification, contract, or schedule. If service is
supplied to a customner at more than one location, each location
shall be counted as a scparale customer unless the consumptions
are combined before the bill is calculated. See also Ultimate
Customers.

Electric Utility Indostry or Electric Utilities All entaprises
cagaged in the production ead/or distribution of clectricity for use
by the public, including investor-owned electic utility
companies; cooperatively-owned clectric utilities; government-
owned electric utilities (uricipal systems, federal agencies, state
projects, andd public power districts); and where the dam are not
scparable, those industrial plants contributing to the public
supply.

30

Generation, Electric The act or process of transforming other
forms of energy into clectric energy, or to the amount of electric
energy so produced, expressed in kilowsrthours.

Gross The total amount of elearic energy

produced by the generating units in a

generating station or stafions measured at the

generator terminals.

Net Gross genemation less kilowarthours

used at the generating station(s).

Holding Company, (Electric Utility) Usually means a
Corporstion (parent company) tha directly or indirectly owns a
majority of all of the voting securities of one or more clectric
utility companies which are located in the same or contiguous
states. As most states do not permit a foreign utility company
(i.¢., one which operates in another state) to operate within their
own boundarics, the bolding company type of organization is
used to bring into one family, comsistent with state law,
companies that can best be operated as part of an integrated utility
system.  See also Holding Comparny, Registered

HoMing Company, Registered  Under the Public Utility
Holding Company Act of 1935 (PUHCA) unlcss an exemgption is
available, all holding companies whose subsidiasics are engaged
in the electne utility business or in retail distribution of natural
manufacnired gas must register with the Sccurities and Exchange
Comumission (SEC) as a company that directly or indirectly owns
10% or more of the voting securitics of a public utility. Once
registered, a hclding company (1) must limit the operations of
cach holding company system to a “single integrated public
utility system” with only “such other businesses as are reasonably
incidental or cconomically necessary or appropriate to the
operations of [the]. system,” and (i) comply with various
regulations regarding the financing and opcration of the holding
company systamn.

Holding Coropany, Exempt  Unless the SEC finds that the
exemption is detrimeatal to the public interest or the interests of
investors or consumers, 3 uuluy holding company may be
exempted from the provisions of PUHCA under cermin
conditions.

Investor-Owned Electric Utilities Those clectric utilities
organized as tax-paying businesses usually financed by the sale
of securities in the free market, and whose properties are managed
by representatives regularly elected by their shareholders.
Investor-owned clearric utilities, which may be owned by an
individual proprictor or a small group of people, are usually
corporations owned by the general public.

Operatiog Compasy Any company engaged in the production,
transmission or distribution of electric energy. Usually excludes
those which are cooperatively or municipally operated and
federal/state power projects.

Operating Revenues The amounts billed by the utility for utility
services rendered and for other services incidental thereto.

Ultimate Castorners Thosc customers burchasing clecticity for
their own use and not for resale.

Coepyvight € 2000 EEL All Rights Rescrved.
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EHI Statistics Publications

Advance Release—2000 Edition
Data for the Statistical Yearbook of
the Electric Utility industry/1999

Get your first Jook at 1999 decxric utility industary dara with
EEX's Advance Releare — 2000 Edition. This is the inital data cob
lection charting 1999 decuric atility operations and financal per-
foamance. Proviewing year-end reulo in easy-to-read chares and
able, this rdcase provids die most curent dan available on:

* Insalled capaciry by state and prime mover

* Genaaion by stare and prime mover

* Fud consumpoon

© Customess, sales, and revenues by sate and customer dass
« Revenue per kilowatthour by state and customer dhass
* Revenue and use per cusromer by state and castomer dass
* Cambined balance sharo and income smonens

* Loog-tum financing

» And more

Usc these figurss to get 3 head stan on yous analysis of 1999.
EZ1, 2000.

frem# 03-00-11-009
List Price: $90.00
EE! Member Price: $45.00

Capacity and Generation of
Non-Utility Sources of Energy

The data is now available 13 special dana reports. The summary
tables containing apadity and generadon by sate, type of pro-

_ ducer, fud and industry dass will be creaed for immediate

ddivery. You can abo request custom dara runs to meet your
specific data needs. Order 2 singJe table or as many as you need
with exacdy the dan you need. . .and no data dhar you dan't
need! Dana are available for calendar years 1985 through 1998.

Give EE] 2 call and ket's discuss your dara needs! Call Peggy
Suggs ar 202-508-5572 o1 ¢-mail psuggs@eri.org

Catalogue of Investor-Owned
Electric Utilities — 2000 Edition

The Catalogur is an cxsental reforence that should be on the shodf
of all enargy profossioaad Expanded and complercly updased!
Your one-gtop rescurer for:

* Who are the indusary’s players?

* Which companies have merged or changed namex?

* Which companies are 0o Jonger in existence?

* Which companies are joindy cwned?

You ges complete JOU ktings of

* All operating companies (Organized by sure)
* All bolding companics and systems

* All joindy-owned and combimation companics

Company information inchudes:

* Current company names, addresses and redc phone numbers
* Revenues

= Rankings by sales, revenuss, and customers

* Ulumate customers

* Megawarthour sales
* Magen and aquisions
* Power markeuing affiliares of investor-owned decoic uxilives

This nuts-and-bolts direcrory is 2 basic reference that should be
on the office shelf of everyone involved in the energy indusuy!
Available a5 2 print publicasion or as 3 PDF file. EE!, 2000.
FREKOEEIUtiIiryManben—EElUdliryManbcnhM
FREE acczss 1o the Catalogue in EE] Member Net's Producns
and Services section at www i org/member_net. Phnlcopxd
an be puschased for an addisonal cost

Print Formar

Item # 03-00-12-009

List Price: $95.00

EE] Associate Member Price: $45.00

EE] Unlity Member Price: Free clectronically in EEI
Member Net, print copies are $45.00

PDF Rie

Itern #03-00-18-009

List Price: $75.00

EE] Associate Member Price: $25.00

A PDF file will be e-mailed ro you within three days of
receipt of payment.

DOE002-0918



Customized Statistical Reports
Customized computes runs for specal informaton needs are
anailable. Using any da dement in the Scarimica! Yearbook, or
Capacity and Generarion: Non-Usilily Sourco of Encryy, special
reports can be araated. Hiswrnical dara is also avaidable. Conncx
the EE] Sausucs Deparument a1 (202) 508-5574.

Historical Statistics of the Electric
Utility Industry through 1992
financial dara as far back 25 1902. Data are presented in tbles
that dearly show information and gends for bodh the investor-
owned dearic utlities and the tota) decuric utility indusay.
Various categonics make accessibility easy:

* Generaring capacity

* Eleatric power supply

* Genaation

» Fud

* Energy

* Encrgy sales

* Customers

* Revenus

"+ Rnardal

* Economics

* And more

Tables soreed by stite cover sadstia from 1960 through 1992
Starting yean for each series may vary depending on infoana-

ton availability. Data has been compiled from EEI's statistical
qucvonnires, the Federal government, and the privare secxor.
Recommended for energy analysus. consulants, inveson, stu-

deno, and anyone interested in the edectric vdlity industry. EEL

1995.

Irem # 11-95-01-009
List Price: $200.00
EE] Member Price: $100.00

Historical Statistics of the Electric
Utility Industry through 1992
(Diskette)

Fles are in standard LOTUS 1-2-3® format for easy rewrieval
and manipuladon of mbles. All informarion is identcal to and
appeaars in the same order as the book for easy refarence. Full or
panial insallzion may be chasen depending on available com-
purer memory.

Diskeree

Ieern # 11-95-03-009

List Price: $350.00

EE] Member Price: $175.00

Boouk and Dikerte Sex

Iorm #11-95-04-009

List Price: $395.00

EEI Member Price: $195.00

Rankings of Investor-Owned
Electric Utilities—2000 Edition

Who are the major phayens in today’s changing market place?
This barometer of the investor-owned dectric wnlity industry
provides information on the top 50 utlities in sevenal categories.
Indudes rankings on a bolding-company basis by asscts and by
decuric operating revenuss; on an opararing company basis by
udmate custamer. sales 1o ultimate customers, and by revenues
1 ulimare customers. A comparazive ranking, showing tocl
revenuss, customans, and sales — ranked by revenues - is abo
provided. Additonal rankings indude net gencranon, number
of employees. tord sales for resale. and Fossil fudd receiprs (cop

en).

Additional holding company rankings indhude total operating
revenues, market apialiraton, and toal enployecs Uschul for
utilities, public service commissions. governmenal agendies,
encrgy consulane, and financial instrutions, Rankings helps
industry stakcholders with company-to-company comparisons.
Available a3 a print publication or as a PDF file. EEI, 2000.
FREE 1o EEI Utility Members - EEI Unility Members have
FREE access to the Rankings of JOUs in EEI Member Net's
Products and Scrvices section ar wwwe.eci.org/member_net Print
copies can be purchased for an addivonal cost.

Print Formar

Liern # 03-00-19-009

List Price $95.00

EE] Asociase Member Price: $45,00

EE] Urility Menber Price: Free clecrronically in EEI
Member Net, prins copies are $45.00

PDF Rle

Trermn # 03-00-20-009

Lise Price: $75.00

EE] Asociaze Member Price: $25.00

A PDF file will be e-mailed 10 you upon receips of payment.
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Statistical Releases Package

Access comprechensive saistical informanion on the Internet
with one casy order! EEN's Stanimnical Relewo Package provides
contnuous, accurate, and timedy statistcal data wracking the
decric power industry. This Web-based dana collection includes
the larest Searistical Yearbook of the Elecmic Usilizy Indwstry and
the Advance Release of Data for the Starisrical Yearbook. Also
induded are annual subscriptions 1o the Werky Elecrric Ouspra
Report® and SeartMaps.

* Satistical Yearbook of the Electric Utibty Industuy — The
premisr reference source for dearric utility operations and finan-
ciad performance statistes. (also available separately as a prine
publiadon or PDF file)

* Advance Relexse — A data preview for the annual Searistical
Yearbook. including sdect mbles and charw of the most current
dana available. Published exch Spring, (abso available separardly as
a priot publicaden or PDF filc)

* Weckly Electric Ontpot Report® — Provides up-ro-dxe clec-
wic ourput dama for ninc grographic areas and the 1ol Unitad
Sates. Data are prosanted on a yrar-to-date and 2 52 wecks-end-
od basis.

* SatMaps — Monthly sarsia for the toral decric udlity
industry on generacon, sales, revenuss and average cents per
kWh apended on dearicty. Annual data on customers by state
are induded as well. Provided in U.S. state map format, access
to state and U.S. Census Buraau regional daaa s 2 fow mouse
dicks away.

EEI Utiliry Members have FREE access to this Web site
through EEl Member Net's Producs and Services section 2t
EEX Asociates and Nop-manbers:

One ratc for yoar entire sitz... .or your whole corporazion!
Access the Saristical Release Package through EEI's Blecrronic
Subscription Service “EEI Online.” You can distribute EEY

Online product to your own Jocation—for one bow price. No

addidonal site license is required. (See Tems and Condidons
when you subscribe.) Aceess for multiple bocations is also avail-
able. Call for deails.

Sabecribe now!

Call 202-508-5005 10 subscribe, or visit ous web site 21
wow.ees.org/7online. You will receive an 1D and password o
yous complexed subscriber agreement form.

Annual Scbscription Rates

List Price: $400.00

EEI Associate Members: $200.00

EE] Urility Members: FREE -
“Wecky Eleciric Owtpus is abo available via fax. Call for details.

Statistical Yearbook of the Electric
Utility Industry - 2000 Edition

The premier reference source for dearic utlity operations and
financial performance sanmicc Da covers all areas of the der-
wic wtility industry. incdhuding coopesativdy-owned, govern-
ment- owned. and investor-owned vilives The Vearbook
provides the most current picture of the rapidly changing dec-
i< power industry. Indudes national, regional, and state sraris-
63 in casy-to-read charss and rables for:

Operating Sun

* Insalled capacity

* Avenage kilowarthous use

* Fuel use and rype

* Consumnpuion of fossil fuels

* Generation and supply

* Capagity, capability and peak load
* Sources of energy for generadon

* Avenage delivered cost of fossil fuels
* Cirauit miles of overhead lines

* Sales, revenues, and austomers

* Taxes

* Utilicy Anance

¢ Incomx statemens

* Long-tam udlity financing

* Balance sheens

* Common stock averages

* Average pelds

+ Constnuction apenditures

Dana is collecred from a vasicry of privace and public sources.
Other sources of energy are also induded in thae aggregare fig-
ures. Available as 2 print publication or 2 PDF Rle. EEI, 2000,
FREE 1o EE] Udlity Members — EEI Utility Members have
FREE access to the Sanimon/ Yearbook as pant of the Scatisnical
Release Package in EE1 Member Net's Producrs and Sesvices sec-
Gon at www.ceiorg/member_net. Print copies can be purchaied
for an addivonal cost.

Print Format

Frem # 03-00-14-009

Liss Price: $450.00

EEJ Associate Member Price: $225.00
EHUan]MmbfrPh:rFrrtdnmudb in EE]
Member Nex, print copies are $225.00

PDF Rle

Item # 03-00-15-009

List Price: $150.00

EE] Asociate Member Price: $75.00

A PDF file will be e-mailed 1o you upon receipt of paymens.

DOE002-0920
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New Coal Additions 1980-2000
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GAS TURBINE - MODULAR HELIUM
REACTOR (GT-MHR)

COMMERCIALIZATION PROGRAM
BRIEFING

March 2001

’3‘ CENERAL ATOMICS
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GAS TURBINE - MODULAR HELIUM
REACTOR (GT-MHR)

COMMERCIALIZATION PROGRAM BRIEFING

PLANT DESCRIPTION

PROGRAM DESCRIPTION

| *3* CENERAL ATOMICS
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GT-MHR COMMERCIALIZATION PROGRAM

PLANT DESCRIPTION
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Nuclear Power Generation IV initiative
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" U.S. AND EUROPEAN TECHNOLOGY BASES FOR
MODULAR HIGH TEMPERATURE REACTORS

ot £ o et et VA < e S = A S 0 08 T S 1 0w w0 s B

BROAD FOUNDATION OF HELIUM REACTOR TECHNOLOGY

EXPERIMENTAL REACTORS

DEMONSTRATION QF
BASIC HTGR TECHNOLOGY

DRAGON AVR

L

FORT ST. VRAIN THTR

PEACH BOTTOM 1
(UK) (FRG) (U.S.A) (V.S.A) (FRG)
1963 - 76 1967 - 1988 1967 - 1974 1976 - 1989 1986 - 1988
LARGE HT " iran
GR PLANTS HTGR TECHNOLOGY HTGR
PROGRAM CONCEPT
- MATERIALS .
| - COMPONENTS f—p
+ FUEL
- CORE
* PLANT TECHNOLOGY

'3‘ CENERAL ATOMICS
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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

-+ .EFFICIENT,RELIABLE PERFORM ANCE
WITr'H INHERENT SAFETY

o}o CENERAL ATOMICS
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MODULAR HELIUM REACTOR REPRESENTS A FUNDAMENTAL
CHANGE IN REACTOR DESIGN AND SAFETY PHILOSOPHY

w¥ [y
]

TTEY Ty RADIONUCLIDE 3000
LARGE HTGRs RETENTION IN

| A (3000 MW(1)] FUEL PARTICLES
2~ FSV NTTIT
;@ [842 MW(T)]

. 1
. 2000 ///{’/E{R/C/F{/gg??{)/ﬁl//////////////////////////// (Ll L dLldd ! \ /A 2000

3000

------------------------------------------------------

MAXIMUM ACCIDENT CORE TEMPERATURE (°C)

1000 oay - 1000
L 91
<y
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| MHR
I | l I
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CHRONOLOGY
~-SIZED AND CONFIGURED TO TOLERATE EVEN A SEVERE ACCIDENT

' *3* GCENERAL ATOMICS
1-222(1)
1-12-96



6260-¢0030Q

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).

PARTICLES COMPACTS FUEL ELEMENTS
'X‘ CENERAL ATOMICS
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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
PENETRATIONS

ACTIVE CORE
102 COLUMNS -
10 BLOCKS HIGH

12 X START-UP
CONTROL RODS

PERMANENT :

SIDE 18 X RESERVE

REFLECTOR SHUTDOWN
CHANNELS

-« ANNULAR CORE USES EXISTING TECHNOLOGY

I¢c6.

’t‘ GCENERAL ATOMICS
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POSSIBLE DECAY HEAT REMOVAL PATHS WHEN NORMAL
POWER CONVERSION SYSTEM IS UNAVAILABLE

AirBlst
, HeatExchanger

Ay =i Shuatdown ) Passive Qeactor Cavity C) Passive Radiation
Lo Sy stein (ivading Systen and Conduction of
| Afterheat o Silo
Containment

. DEFENSE-IN-DEPTH BUTTRESSED BY (Beyond Design
INHERENT CHARACTERISTICS Basis Event)

' .‘. GENERAL ATOMICS
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+++ PASSIVE DESIGN FEATURES ENSURE FUEL REMAINS BELOW t1600°C

L-340(3)
11-16-94

FUEL TEMPERATURES REMAIN BELOW DESIGN

Fuel Temperature (°C)

LIMITS DURING LOSS OF COOLING EVENTS

Design Goal = 1600°C
T el LT Ty
\ To Ground
Depressurized
'''''''''' ~u~-~o
Pressurized

1 |

2 q 6

Time After Initiation (Days)

0‘0 GENERAL ATOMICS




p€60-200300

1243

— High lemperature stabili
- Refractory coated fuel
-~ Graphite moderator

~ Low power density

— Low thermay/ rating per module
~ Annular Core

- Passive'heat'removal -...CORE CAN 'TMELT

Core Shuts Down Without Rod Motion

‘:o CENERAL ATOMICS
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HIGH TEMPERATURE GAS REACTORS HAVE
- UNIQUE ABILITY TO USE BRA YTN CYCLE

o oy e e 4=

50% Increase

GT-MHR

n
o
[

STEAM CYCLE

(RANKINE) GAS TURBINE

STEAM CYCLE CYCLE
MHR

- (BRAYTON)
WATER A |

30 - REACTOR ~ ™, l

400 . 1000 | 1600

TURBINE INLET TEMPERATURE, °F

'
o
ki

PLANT EFFICIENCY

’t‘ CENERAL ATOMICS
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TECHNOLOGY ADVANCEMENTS
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
~ dramatically improves efficiency
— size improves design integration
— extensive fossil operating experience
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600 MW(t) GT-MHR REDUCES POWER COST BY
45% COMPARED TO 350 MW(t) STEAM CYCLE
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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 |

e Significantly reduced environmental
impact |

. SU'perior radio-nuclide retention for long-
term spent disposal
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GT-MHR NOW BEING DEVELOPED
IN INTERNA TIONAL PROGRAM

S T

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
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INTERNATIONAL GT-MHR PROGRAM

* Design, construct and
Operate a prototype GT-
MHR module by 2009 at

Tomsk, Russia

* Design, construct, and
license a GT-MHR Pu
fuel fabrication facility
in Russia

* Operate first 4-module

GT-MHR by 2015 with a
250 kg plutonium/
year/module disposition
rate

....Fuel contains Py only
...... No fertile component

Reactor equipment
maintenance and
repair building

Cranc central room

Electrical-technical
building

conversion
system
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Y system
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Positioner Refueliag  Reactor

machine  suxillary
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cavity
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Reactor

Reactor containment building
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Hussian lechnological Developments.
Recuperator

Heat
Exchange
Element
Fabrication

Recuperator Heat
Exchange Element

" Tests of full scale heat
exchange element in
helium test facility
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COMMERCIALIZATION PROGRAM

‘ i { INTERNATIONAL URANIUM FUEL
COMMERCIAL = PROGRAM + | RATHER THAN
TECHNOLOGY Pu FUEL

Plant construction can start in 5 years
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COMMERCIAL PROGRAM FOLLOWS
INTERNA TIONAL PROGRAM
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LIMITED ENGINEERING WORK REQUIRED
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COMMERCIAL
PLANT
ENGINEERING
Define Transfer Prepare
Commercial International Incremental
Plant Program Design
Requirements Technology ltems
Safety Performance
and Assessments
Licensing
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PLANT REQUIREMENTS PLANNED
FROIVI SEVERAL SOURCES

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

Utility/User

Requirements
(safety, economics, etc)

l

v

Technology from
International
Program

l

| commERCIAL PLANT REQUREMENTS)
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I. EXECUTIVE SUMMARY

In 1877, Canada and the United States signed an Agreement for the
construction and operation of the Alaska Natural Gas Transportation
System ("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 govemments 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

tae lower forty-eight states.

The President's Decisioﬁ and the Agreement were ratified by the U.S.
Congress inlate 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 re-lated

to construction costs and schedule, finance and environment.

In April 1978, the Canadian Parliament enacted the Northemn Pipeline Act
which granted certificates of pablic 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 Northern Pipeline Agency and gave it authority to oversee the

consiruction of the system in Canada.

DOE002-0857
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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 southemn Canadian and lower 48 sections ... with delivery

of gas from Alberta ... in advance of delivery of Alaskan gas.”

To make prebuilding a reality, Pan-Aberta Gas Ltd. ("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 MMcid for delivery through the
Westemn Leg. In addition, Pan-Alberta signed several gas sales and
transportation contracts, including a transportation agreement with
~oothills for delivery of gas to the Eastemn and Westem Leg delivery points

on the intemational border.

In 1980, the Federal Energy Regulatory Commission ("FERC"), as a
successor to the Federal Power Commission ("*FPC"), issued a senes 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. After finding, among other things,
that prebuilding would "enable this Nation 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 secuning this Nation's energy future
and, as such, enjoys the highest level of Congressional support‘for its

expeditious construction and completion ...”

DOE002-0958
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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 | 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 o’f_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 Westemn Leg and in 1982 on the Eastem

Leg, the Prebuild contracts have been renegotiated in response to

DOE002-0959
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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 requlatory
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
1923, Foothills expanded its Westem Leg facilities iﬁ South B.C. which
added roughly 850 Mmcid, increasing system capacity to 1094 MmMcrs. In
1998, Foothills completed an expansion of its Eastemn Leg facilities in
Saskatchewan which represented the largest system expansion,

increasing contract capacity to 2.2 Befd.

As a result of market conditions in the U.S. lower 48, the completion of
Phase Il of the ANGTS has been deferred. Recent events and prospects
for higher gas demand in the lower 48 make constructibn of the northem
segments of the project more likely than at any time since the early 1980's.
The ANGTS sponsors remain committed to completing Phase Il 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 pemnits and easements have been granted and their terms
extended where necessary for much of the system; a broad amray 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. Atthough the Office of the Federal Inspector w.as 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 commitments which
have been made by the United States government to the Canadian

sponsors and the Canadian government regarding the ANGTS.- The

951
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Canadian Govemment 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/l.S. Agreement.

° 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;

() 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 uitimately 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 Tegulatory actions relating to the chosen

system is severely limited.

DCE002-0963
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. THE DECISIONAL PROCESS IN
CANADA AND THE UNITED STATES

At the time 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 ovériand 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 Project, 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 Proiect — 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 Wthh did not propose a pipeline across Canada. -
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However, Canadians were concemed 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.? As to which overland system shouid 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, Northern Pipelines. In that decision, the NEB rejected the Arctic Gas

proposal and recommended an overland pipeiine to the Canadian Govemor-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 Canadiarr gas 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

DOEO002-0965
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possible to pre-build some of the southem Canada
and northemn 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 deliveres
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 regardiess 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 govermnments begaﬁ 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
Northem 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. ("Focthills”) as the Canadian sponsor and the
ANNGTC as the sponsor of the Alaskan segment. Northem Border Pipeline
Company and the Pacific Gas Transmission Company were identified as lower
48 sponsors. It also committed the United States and Canadian govemments
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 resé_ryes 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 opportlnity to obtain additional gas at-
an earlier date by early construction of portions of the
southemn 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 amangement involving Alberta gas
would provide stimulus 1o exploration for additional
supplies in that province by providing producers with
additional markets for their gas.™

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 resoluticn
which ratified the President's Decision.” 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 ("Northemn Borde.r")', and
Pacific Gas Transmission Company ("PGT").® 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").? which has remained the sponsor of the Alaskan segment of the

project.
H. The Canadian Northern Pipeline Act

On April 4, 1978, the Northem 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.
In addition, the Act established the Northern Pipeline Agency, with the authonty
to oversee the construction of the system fn Canada. The Agency was
established as a singl‘e window for regulatory oversight of the project in order to

éo—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 Alaskan gas. Subsequen-tly, 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 hurdies 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 cerain estéblished 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 curmrent 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 1o have the southern poﬁions of the ANGTS
prebunlt in order to transport Canadian gas in advance of Alaskan gas, Pan-
Alberta signed two contracts in 1978 under wh:ch 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 M.onchy, Saskatchewan. Northwest Alaskan, in tum,
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

tumn, contracted to resell the Western Leg volumes to SoCal.

To assemble the necessary gas supply for the eastem 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 transpontation of the gas from NOVA's facilities

to the eastern and Westemn 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 o 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 (Northem, 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 Westemn Leg of the ANGTS. 2 Striking a theme
that would be repeated subsequently in virtually every FERC order regarding
the 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 ™ Among other things, the FERC
concluded that prebuilding would (1) reduce the future transpénation 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 armangements for the Eastemn Leg of the
ANGTS.™ Reafirming 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 pohion of the Eastem 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 redu.ce 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.””  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
Toney per year or per day,v 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 altenative would specify that they
would have to take and pay for encugh 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).*®

Significantly, the FERC went so far as to emphasize that its condition:

" ... effectively assure[d] the Canadian producers of
sufficient revenue to finance gathering and
condttioning facilities even in the event that the
delivered gas is not competitively priced " (emphasis
added).® ) o

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:

" ... [Aln evaluation for consistency with the public
interest should be made each time there IS a price
change for a particular source of imported gas.
(Tlhe Commission would expect that different terms
and conditions would be appropriate to govern a
particular source of gas imports at different levels of
the price for that source .?

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
S. 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,Z 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.

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
cleady provides no basis upon which the Canadian
SPONSQrs can secure the gas supply and financing
which are required for the project ...

"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 uneguivocally 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
inappropnate to periodically reconsider the minimum revenue stream.

Accordingly, the FERC provided:

" ... the assurances sought by Foothills and Pan- H
Alberta that it ... [would] not change the principlies

upon which the revenue stream is calculated dunng

“the authorized term of the imports reaffirned 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 parﬁcfpants ‘even in the event that the

delivered gas is not competitively priced "#®

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 Norhem 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 financec and financing could be obtained for the refnainder of the system®.
In short, Canada indicated that it required assurances reaffirming the
commitment of the United States government to the completion of the entire

ANGTS in accerdance 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: '

"l trust these recent actions on our part provide y’our
government 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 of
construction 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 fespect 1o the financeability of the Prebuild
Project, the NEB placed great réliance on the guarantees set forth in the
FERC's June 20, 1980 order on rehearing. Specifically, the NEB noted-

" ... [T]he Board was concemed whether the F.ER.C.
requirement of a minimum payment for Alberta gas
transmitted on Prebuild facilities, instead of the take
and pay provisions in the Pan-Alberta contract, would
adversely affect the financeability of the pipeline. .. It
did not incorporate the current border price for
Canadian gas exports in the formula, as the Board
would have preferred, but it did provide for escalation
in the U.S. $3.45 price and pointed out that it was a
floor_and in_no way precluded imports at higher
prices. Foothills (Yukon) has now indicated that it is
satisfied with the FERC. decision ... The Board
also is satisfied that the F.E.R.C. decision is not an
Obstacle to financing. [Oln_the basis of the
foreqoing the Board . [finds that) ... the company has
established to the satisfaction of the Board that
financing has been obtained for that portion of the
pipeline, hereinafter referred to as the prebuild
sections ...." (emphasis added).

Following the NEB's decision, the Governor-in-Council approved the
amendment to Condition 12 of the Northemn 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 government's 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 intraprovinciaj
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, approxirﬁately $2.5 (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 Preb_uild investment in the United States.
Specifically, Northern Border invested approximately $1.3 billion (U.S.) in the
construction of 823 miles of the Eastemn 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 Westem Leg in late 1981 and on the Eastem Leg in 1982.

Foothills has continued to construct additions to the Prebuild to
accommodate the demand for gas in the United States. In 1993, 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 6f the Northem Pipeline Act, meeting all
conditions under the Act including all socio-economic 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
1384, following the establishment of a new pricing policy by the Canadian
jovernment which granted Canadian exporters and their U.S. buyers greater
freedom to agree upon the prices and other terms of their gas supply
arrangements.  The renegotiated contracts were designed to provide greater
responsiveness to market conditions, while simuitaneously preserving the
minimum revenue stream which underpins the financial integrity of the Prebuild
Project. These 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 underminning 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 obligatic;ns relating to the Prebuild Projéct. 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 US Inc. ("NATGAS", a
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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 AN'GTS 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
Prabuild 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_iariﬂs", Explaining its action, the Cqmmission

stated:

"The ANGTS is a unique international project whose
ultimate success has always rested on a framework
of mutual trust and cooperation between the
govemments of the US. 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.™?. -

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 Unitéd States Court of Appeals for the District of Columbia
Circuit.  The court ringingly affirmed tﬁe Prebuild exemption, however, noting

that the Commission’s 1980 orders had “craftled a contract formula that
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guaranteed the Canadian suppliers an adequate revenye stream generated
from United States sales ... to subport the financing of the ANGTS . More
imporiantly, 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."*

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-

"[Wle do not intend to “depart from previous orders of
the Commission regarding the assurances for the
revenue stream of the ANGTS pre-built project’...[W]e
believe special treatment for Alaskan gas and
Canadian gas related to the protected stream of
revenue is fully warranted by the sui generis nature of
ANGTS as we have fully discussed in other
Commission orders ",

In addition, in Order No. 636-A. the Commission explained that nothing
in its new regulations relating to the restructuring of the natural gas industry was
intended “to disturb the United States govemnment's commitment to the ANGTS
Prebuild.”™  Furthermore, in an order updating the Commission’s filing
requirements in light of Order No. 636, the Commissidn proposed to delete
centain regulations applicable to the ANGTS, explaining that they were obsolete
in the post-Order No. 636 environment ¥ In doing so, however, the

Commissicn stated that:

“Nonetheless, the Commission remains ready to
facilitate the construction of ANG TS, which Congress
has found to be in the public interest. Hence, if action
is wamanted in the future to facilitate financing and
Progress on the ANGTS and the recovery of ANGTS
Costs, 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 Northemn 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.”™ In addition, the Commission stated that "[t}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 settiement to implement the restructuring of gas
sales and transportation arrangements among various parties reg’arding the
Westemn Leg of the Prebuild system. There, the Commission continued to
recognize the unique status of the Prebuild Project and specifically citéd 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 underpinnihg 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 GAS EXPORTS

In the summer of 1987, the Canadian govemment was apprised that the
U.S. President was considening the issuance of a ﬁndihg 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 abogt 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
petential exports of Alaskan gas. Significantly, however' the President took that

Ceportunity to reaffirm his support for unique regulatory treatment of the ANGTS

Prebuild Project. Specifically, the President stated: " I want to reaffim our 7

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 — ie., 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 inceptjon,~ the ANGTS sponsors have made
substantial progress toward the completion of Phase || 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 US. and -Canadian
authorities; the FERC has established rules and regulations for the tracking of

Canadian ANGTS charges; and Congress has approved waivers of Jaw.

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 easementis
for 25 years with a renewal at the option of the company for an additional 24-
year penod. The easement agreement is subject to obtaining the consent of
thAe 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 Il of the ANGTS has been temporanly 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 ié_ke appropnate
actions and expend funds Necessary to maintain the ANGTS regime in a state
of readiness, including the federal right-of-way grant, Section 404 permits and
the broad array of legal and regulatory authorizations and treaties that -have
been issued by Canadian and U.S. authorities. Furthermore, the sponsors
have continued to expend effort toward significantly reducing the cost of

transporting Alaskan Northemn Slope gas to market.

Recent years have seen a decline in both inflation and the cost of capital,

and advancements in pipeline technolE)gy have aiso occurred. In 1'987, in

response to these changes and the need to update the earlier coét estimate -

developed in 1982, Foothills and Alaskan Northwest agreed to complete a
detailed re-estimate of Phase i 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 northem frontier gas reserves.

While the precise date for moving forward with the financing and -

completion of Phase !l remains to be finalized with stakeholders, for several
reasonls Foothills believes that Alaskan gas will be needed in the lower forty
eight states much sooner than many have anticipated. First, Alaskan gasis 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 southemn 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. Foothils 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

shéres in United Alaska Fuels Corporation; a subsidiary of United. At the end
of 1894, Foothills increased its partnership share. TransCanada Pipelines Ltd.
holds the other active pantnership 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 Il 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. In
the meantime, the continuing commitments by the govemments of both Canada
and the United States to the international Agreement provide an important

foundation for the earty completion of this important bilateral project.

Vil. 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 the
"United States abandon support for the completion of the ANGTS. Among other
things, Mr. Bayef’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 1977
decision 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 Jast 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 to
the completion of the project as soon as warranted by the market.

On February 14, 1992, the Government of Canadabalso objected to most
of Mr. Bayers recommendations. In 3 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, Chaimman 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 Ofiice of the Federal Inspector ("OFT") has been dismantled, the OFI
authority resides with the Department of Energy and the other recommendation

-to abandon the ANGTS legal infrastructure was rejected.

Vill. 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 June
30 Order included a statement that the "ANGTS is no longer viable.” Foothills

subsequently requested clarffication 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 govemment to the Canadian sponsors and the
Canadian government regarding the AN_GTS.

Specifically, Foothills argued that there is no evidence in this or any prior
record to support the Commission's statement. Significantly, no party raised
the assertion in this case. As reported in ANNGTC's 1999 FERC Form No. 2,
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“[Tihe [ANNGTC] Partnership intends to continue to take steps necessary in
order to advance its project in a timely fashion.™? 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 U.S.C. § 719g(d)
(1994), and violates the "Agreement on Principles Applicable to a Northern
Natural Gas Pipeline” consummated by the U.S. and Canada (*U.S.-Canadian
Agreement”). As the Commission has recognized, “both governments [Le., 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 US. government (in this instance the
Commission) is bound to not alter the project’s viability by changes in previously
granted orders.™ The Commission had no basis in law or fact to conclude that

e ANGTS is no longer viable.

Foothills requested that the Commission clarify this statement or, should the
Commission decide that clanfication is not the appropriate remedy, reverse this
finding on rehearing. The Canadian Government also requested that the FERC
clanfy 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 earier order. Among other
things, the Commission stated that its intent was to indicate the immediate
conditions surrounding Northern Border's cost-of-service tanff and that in no
way 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-

govemmental 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 Governor-In-
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 Northem 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 Démpster 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 Go?ernment 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 Il 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 Northem 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 and

Canadian Mackenzie Dela 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 at
Boundary Lake, British Columbia. The Mackenzie Valley Pipeline is an
alternative to the Dempster Lateral. ' -

The application remains before the NEB. In the interim, Foothills, the
Delta producers and two other pipeline companies signed an agreement to form
a joint venture for the further development of the Mackenzie Valley

Transportation System. The joint venture agreement tenminated in 1998,

Xl. OTHER DEVELOPMENTS
ALASKA NORTH SLOPE PROJECT

In 1988, Foothills became a participant in a joint venture wfth four other
sponsors to examine the viability of g project for the delivery of liquefied natural
gas from reserves on the North Slope of Alaska to markets in East Asia._ The
project contemplates that natural gas would be shipped by pipeline across
Alaska to the southemn coast, liquefied and delivered by tankers. Foothills
believes 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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Xl LIST OF FOOTNOTES

In the following notes, "S.C." refers to the Statutes of Canada; "U.S.C." refers to
the United States Code; "U.S.T" refers to the United States Treaties; "TIA.S."
refers to U.S. Treaties and Other Intemational Acts Series; "F.E.R.C." refers to
the Federal Energy Regulatory Commission Reporter (Commerce Clearing
House, Inc.); "F.2d" refers to the U.S. Federal Reporter, Second Series (West
Publishing Co.); and "E.R.A." refers to the Federal Energy Guidelines, Energy
Management (Commerce Clearing House, Inc.).

"15U.S.C. 719, et seq.

* At the time of the Recommendation, the FPC was constituted of only four
members; the fifth position was vacant.

’ Reasons for Decision, Northern Pipelines, Vol. |. PP. 161-162, issued by
National Energy Board on July 4, 1977,

" 29U.S.T 3581, TIAS. No. 9030. The Agreement on Principles is set forth
in full on pp. 47-83 of the President's Decision and Report to Congress on the
Alaska Natural Gas Transpoﬂation System, issued September 20, 1977; it is
also set forth in the Canadian Northern Pipeline Act, Bill C-25, passed April 4,
1978, Third Session, Thirtieth Parliament, 26-27, Elizabeth I, 1977-78.

* President's Decision, p. xii.
*id. at 93.

" Senate Joint Resolution 82, 95¢h Congress, 1st Session (1977).

* Alcan Pipeline Company. et al., 1 F.E.R.C.- Para. 61,248 (December 18,
1977). ‘

* Alaskan Northwest Natural Gas Transportation Company, 3, F.E.R.C. Para.
€1,290 {(June 30, 1978). ’ ‘ ’
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° Bill C-25, passed Apnl 4, 1978, Third Session, Thirtieth Parliament. S.C.
1877-78, C. 20.

" Metzenbaum v. FERC. 675F.2d 1282 (D.C.Cir. 1982).

'* Northwest Alaskan Pipeline Company. et al, 10 FER.C. Para. 61,032
(January 11, 1980).

" 1d. at pp. 61,079-80.

' Ibid.

" Northwest Alaskan Pipeline Company, et al., 11 F.ER.C. Para. 61,088 (April
28, 1980).

“Id. ap.61,138.

¥ The April 28 order stated: "The Commission can accept that the Canadian .
producers have a legitimate requirement for an assured cash flow. By way of S
analogy to the role of the ship-or-pay obligation between the shipper and the

transporter [Foothills] in obtaining financing for the transportation system, the

Canadian producer needs to establish what amounts to an accounts receivable

from U.S. importers at an assured minimum_value.  Like the transporter

[Foothilis], the producer needs from his customers an unconditional obligation

to pay sufficient to enable him to aftract financing.” 11 FER.C. at p. 61,162

(emphasis added). :

" To determine the amount of revenue which Northwest Alaskan and the U.S.
purchasers would be required to generate annually and daily, the FERC

specified in the prebuild contracts. Fer example, using an unescalated base
price of $3.45, Northwest Alaskan's obligation under the Eastem Leg contract
would 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%). In
its 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 the
escalator mechanism contained in Section 101(a) of the Natural Gas Policy Act
11 F.ER.C Para. 61,302, pp. 61,606-607.

" 11 FERR.C. Para. 61,088, pp. 61,162-163.

?1d. atp. 61,163.
11 F.ER.C. Para. 61,088, p. 61,165.

= Condition 12 of the ANGTS construction certificate granted to Foothills by the
Northern Pipeline Act originally provided that, "before the commencement of
construction,” Foothills shall establish to the satisfaction of the Minister
responsible for the Northern Pipeline Agency and the NEB that "financing has
been obtained for the pipeline.” In order to permit construction of the prebuild
phase, however, the Canadian government subsequently amended Condition
12 to require that Foothills, prior to the commencement of construction,
establish to the satisfaction of the Minister and the NEB that, among other
things, financing has been obtained for the prebuilt sections and can be
Qbtained for the completion of the remainder of the system.

? See NEB's statement of May 9, 1980, in a proceeding entitled "In the Matter
of the National Energy Board Act and the Northern Pipeline Act; and In the
Matter of a Public Hearing with Respect to Condition 12(1) of Schedule i of the
Northern Pipeline Act; File No. 10454 "

*1d. atp. 8. :

** 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, etal (p. 13).

** Northwest Alaskan Pipeline Company, etal.,, 11 F.ER.C. Para. 61,302 (June
20, 1980), p. 61.607. - :

71d, at p. 61,605.
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29 ,_bl_d

® See note 26, supra.

¥ See e.g., DOE/ERA Opinion and Order No. 67, 1 ERA. Paragraph 70,579
(December 13, 1984), and Northwest Alaskan Pipeline Company (Eastemn Leg),
29 F.E.R.C. Paragraph 61,302 (December 14, 1984).

3 Order No. 380-A, "Elimination of Variable Costs From Certain Natural Gas
Pipeline Minimum Commodity Bill Provisions, "F.E.R.C. Statutes and
Regulations Paragraph 30,584 (July 30, 1984), affd, Wisconsin Gas Company
v. FER.C.,770F.2d 1144 (D.C. Cir. 1985), cent. denied, 476 U S. 1114 (1986).

repeated assurances of a stream of revenues for the construction and operation
of the ‘pre-built’ segments of the ANGTS." and “[t]hose assurances, in tum,
reflect the mutual trust and cooperation between the govemments of the U.S.
and Canada with respect to the ANGTS." (footnote omitted). See also Order
No. 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. FEER.C.,L 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 FERC.
Paragraph 61,218, p. 61,770 (May 27, 1987) (footnote omitted). :

* Pipeline Service Obligations and Revisions to ‘Regulations Governing Seff-
Implementing Transportation and RegL/ation of Natural Gas Plpe)inés After
Partial Wellhead Decontrol, Order No. 636-A, 57 Fed. Reg. 36,128 (1992), 191-
86 FERC Stats. & Regs., Regs. Preahbles, 11 30, 950, at p. 360,674 (1992);
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see also, Northem Border Pipeline Co., 63 FERC 1§ 61,289, at. P. 62,954
(1983); Northem Natural Gas Co., 62 FERC § 61,075, atp. 61,397 (1993),

¥ Filing and Reporting Requirements for Interstate Natural Gas Company Rate
Schedules and Tanffs; Notice of Proposed Rulemaking, IV FERC, Proposed
Regs. 132,511, atp. 32,947 (1994).

* Id, at p. 32,947 (footnote omitted and emphasis added)

> Id, at pp. 32,947-48.

*° Norther: Border Pipeline Co., 65 FERC 161,179, atp. 61,892, n.19 (1993).

“* Pacific Interstate Transmission Co., 85 FERC 161,378, 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 F ERC 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.M)

** ANNGTC’s FERC Form No. 2, for year ending December 31, 1998, at p.
123.0. ‘ :

® Northwest Alaskan Pipeline Co., 49 FERC 161,394, atp. 62,453 (1989); see
also, Northem Border Pipeline Co., 65 FERC 7 61,179, at p. 618392, n. 19
(1993).

DOE002-0995

985



Pacze [ ¢c¢ ;

Concurrent Resolulion Expressing the Sense of Congress
Regarding tre Importance of the

Alaska latural Ccas Transportazion Syster

the Alaska latcral Gas Transpor:ation Systex is a

whereas,
cr:tically important enersy projecet that vill ras Alaska's

llorth S5lope natural Sas reserves which constitute more than ten

percent ol this nation's entire proven natyral gas reserves;

Whereas, the Systen, when complete, will Supply the Unjted States

with five percent of jts annual natyral gas denand, displacing

over 400,000 barrels of oijl, thereby greatly reducing this

nation's excessive decendence on foreign o:};

Whereas, the Congress has already expressed its overwhelning

support -for the Systen in approving by joint resolution the

's 1977 Decision on the Alaska Natural Cas

°resident

Transoortation Svsten:

~hereas, a portion of the Systen known as prebuild can be -

constructed by the end of 1981 to bring Canadian gas to this
naticn until the entire systen is corplete in 1985:;

khereas, prebuild will contribute to conpletion of the entjre

System by spreading demand for capital, labor and materials

Over several years, and will enable this nation to obtain
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Paje 2 o¢ =

wWhereas, the Federal Energy Regulatory Commission has issysq
cecisions granting certificates for the presuile faciliczies =

the United States;

Rhereas, the Sponsors of the Alaskan segment of the systenm and the

Horth Slope natural gas producers have entered into an

agreement to fund and manage jointly the design, engineering

and cost estination for the Alaskan segment and have made a

Joint Statement of Intention to wvork 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 Representatijves concurring)

that 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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Page 1 of 3

July 17, 1980

Dear Mr. Prize Miciscer:

Sioce you lagt vrote to pe in Mareh, the United
States Governmeat hac taken s pumber of Bajor steps
Lo ensure that the Alaska Fatural Gas Transporatiorn
Cysrec 15 completed expeditiously.

‘Most sigoificancly, the Department of Eoergy bas
¢cted to expedite the Alaskan projecrt. The Borth
Slope producers and Alaskan Segment sponsors have gigped
4 joint statement of iotention on finincing 43¢ 3 coopera-
tive agreement =0 manage and fuhd vontinued design ancd
congineering of the pipeline and conditiorning plantc.
The Federal Energy Regulatory Commission Tecently has
cerctified the eastern and westers l=gs of the systex.

Thoe United States aiso stands ready to take appropriace
~2dditional steps necessary for complezion of the ANGTS.
For example, I recognize the Teasconable concern of Canadian
Project spomsors that they be assured recovery of their
lovestment in a timely manner 1f, once project conmstruction
is commenced, they proceed ig good falth with completion of
the Canacdian portions of the Project and the Alaskan seg-
2ent 1is delayed. Io this respect, they have asked thac
tbey be given confidence that they will be able to recover
tbheir cost from U.S. shippers once Canadian Tegulatory
cerctification that the entire pipeline ip Canada ig pre-
Parec to commence service is secured. I accept the viev
of your Government tha: such assurances are materially
izportant to insure the financing of the Canadian pection
of the systesx.

The Right Bonorable
Pierre Elldiote Trudeau, P.C., Q.C., M.P.,
LL.L., M.A., F.R.S5.C., .
Prime Minister of Canada,
Ottava '
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Page 2 of 3

Exiscing U.S. lav and Tegulatory practices may
casc doubt oo this zmatter. For this Teason, and becayse
I remain stesdfarszly of the viev that the expeditious
cogstructicn of the Project resains in the mutual interescs
of both ouvr counlries, i would bde PrTepared at the Appropriate
tize to initiacte acticn before thae U.S,. Congress to remove

Our Goverczent also &Pppreciactes the ctimely wvay 4in
which you and Cazada have takes steps to advance your
8ide of this vital €Bergy project. Io view of this Pro-
ETess, I can assure Jou that thae U.S§. Goveroment not only
Temains committed to the Project; I am able to state wvith
confidence that the U.S. Govaruoment nov i satisfied thac
tbe eatire Alaska Natural Cas Traasportation Systenm will
be completed. The Unirzed Staces’ tDeargy requirements and
the currest unacceptabla level of dependence on oll in-
Porrs Trequire that the Prolect be completed vithout delay.
Accordingly, I wil) take 8ppropriate action directed at
neering the objective of complering the project by the end
of 1985. I trusc these recent actions on our part provide
youT governoent vith the assurances You need from us to .
suable you to complete the Procedures im Canada that are o
Tequired before Comaencezeot of construccion oc the pre-
build sections of the Pipeline.

Ia this tize of groving uncertainty over energy supplies,
tde U.S. must tap ics subscantial Alaskaa 48 Teserves ;3
$oon as possible. The XIVI tT11lion cubic feer of natural
g2s in Prudhoe Bay rapresan:s Bore than tea percesnt of the
United States' total provaen Teserves of patural gas. - Our

Successful coenpleciog of this project vwill underscore
once again the special charzcter of cooperation on s broasd

range of igsues that bighlighes the U.5./Cansdian relaticn-
sbip.
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I look forvard to coatians

<8¢ to wvork wvith you to
make this viral Snergy systexn a Taalicy.

Sincereiy.

(Signed: Jinmy Carter

N.B.: A signed copy of

this statement is held in NE3
File No. 1045-4 .
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-ATIONAL ENERGY BOARD OFFICE NATIONAL DE L éNERGIE
OTTAWA, K1A CES OTTAWA, K1A Of5

Camaca

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 Minimug
Commodity Bill Provisions
Grder No. 380 - Docket No. BM 83-71-000

The National Energy Board has examined from a Canadian
public 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 pipeiines, and on
Canadian producers. It has carried out a hurvey of the views of
Canadian exporters. On the basis of both its own assessment and
the information drawn from the survey, the National Energy Board
has grave concerns about the effects on Canada of Order No. 380.
The views of Alberta & Southern, Pan-Alberta,-TransCanada
Pipelines and Mobil 0il Canada Ltd., are attached as exazples of
the major concerns expressed in the survey.

The Board understands that the latest date for filing
submissions for clarification or modification of the Order is
25 June 1984. The Board further understands that the order, in
its original form or modified, may then come into effect as early
as 31 July 1984. Accordingly, the Board is taking the unusyal
step of making its views known directly by this submission to the
Commission. Additionally, Canadian Pipelines and producers may
not be entirely aware of all of the implications of Order
No. 380. In fact, the Order acts on tariffs between U.S. pPipeline
companies and their buyers, and the indirect effects were only
peripherally reviewed in it. Conmissioner Sousa himgelf states,
"It is unclear to me the extent of the ippact that this rule may

have on imported natural 938, the vast portyj ‘Ivmcomes from
Canada.” - : ?Cﬂ:‘;:

JUL 71 83 . 2

Canadﬁ PAN-ALITTTA CAS LTD.
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It should be pointed out at this juncture that the NEj
is not questioning the underlying objective of Order No. 380,
narely that natural gas beccme competitively priced in United
States markets. On the contrary, it emphasizes that it believes
the concerns of Canada can be accommodated without affecting this
objective. It believes that the alleviation of Canadian concerns
will ensure the ability of Canada to be 3 reliable supplier of
natural gas to the United States for many years into the future.

The Board believes the Commission would wish to examnine
the implications of the issues in this submission before
inmplementing the Order with Tespect to Canadian imports.

The four concerns of the NEB are outlined below:

1. 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 for
clarification and modification to be made to the Commission.
They are not, therefore, identified in this submission. 1In
addition, it is unclear to this Board to what extent producer
fixed 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 ang
FProducers) 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 from
variable costs and purchased §as costs. The non~incurred
variable costs, i.e., for gas not taken, are then excluded
from minimum bills. The Order is silent on such costs in
Canada. The NEB requests similar treatment for these costs in

system.

Likewise, Canada would request similar treatment to the
extent that the fixed ccsts of U.S. ‘producers are identified
and included in mininmum bills. (Producer fixed costs related
to ANGTS prebuild facilities are a2 special case dealt with in
Secticn 3 below.)
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The present export price of Canadian natural gas at the
international boundary does not teparate pipeline and producer
fixed costs from variable costs of the pipeline and those for
purchased natural gas. The Board would be pleased to make
available to the Commission information on what the Board
considers these fixed costs to be.

Special Considerations Required for Gas Transmitted on ANGTS
Prebuild Facilitijes

Phase I of the Alaska Highway Natural Gas Pipeline to
carry Alberta gas to United States markets pending the arrival
of Alaska gas - or, as it is usually referred to, the
pre-built section of the pipeline - was constructed under the
framework of the Canada-United States Agreement on Principles
Applicable to a Northern Natural Gas Pipeline. The Canadian
Government approved changes in the terms and conditions cf the
Northern Pipeline Act made by the National Energy Board.

These changes were hecessary to enable construction to .
proceed. They were made on the basis of certain assurances by.
President Carter about the completion of the pipeline to’
Alaska as well as resolutions by Congress, and after the
National Energy Board and the responsible Canadian Minister _
were satisfied that the pre-built sections could be financed,
Essential to these private financing arrangements was the
approval by the FERC in 1980 of a minimum bill to protect both
the Canadian pipeline and producer investments and the related
contractual arrangements among the participating Pipeline
companies.

The FERC will therefore understand the concern of the
Board about the effect of Order 380 upon these financial

arrangexents.

Although Order 380 does not apply directly to the
contracts between the Canadian seller of Canadian gas and the
initial United States buyer, it can be interpreted as applying’
to cost of service contracts between the initial United States
buyer and its customers: these cost of service contracts were
an integral part of the structure upon which the financing of
the pre-built sections was based. The Order, by reducing the
cash flow from buyers to pipeline companies, would weaken the
ability of the pipeline companies to pay their minimum bills.
Furthermore, since the buyers may have access to lower Priced
gas, Pan-Alberta could be cut off as a supplier of the gas,
and the Canadian producer investments protected by the pinimun
bill would be impaired. 1If that interpretation is sustained,
Order 380 could constitute a breach of the U.S. Government
commitments upon which the National Energy Board and the
Canadian Government relied in 1980.
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The Board expresses the view that there are special
circumstances surrounding the pre-built sections of the ANGTS
which would justify FERC's reconsidering the provisions of
Order 380 and seeking means to avoid serious and unwarranted
damage to a project undertaken in good faith in the interests
of 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 was
required to size the Pipeline for very large volumes of Alaska
gas expected to flow in this decade, rather than for more
limited quantities of Canadian gas licensed for export and,
second, because depreciation rates are high to enable the
costs to be amortized over the short term of export and import

licenses.

In the circumstances, jt appears to the Board to be
unfair and unreasonable if Canadian producers were to have to
absorb the full burden of these extra costs.

The Removal of Take or Pay Protection

In its present form, the FERC Order does not appear to
address the following two fundamental issues.

First, the Order points out that if the cash flow from
the buyers is remcved from the subsequent chain of contracts
to the suppliers, then the carrying costs of funds required to
be borrowed to pay commitments to producers and importers will
be allowable for rate-making purposes. The Order does not,
however, address the issue of whether the pipeline could then
in fact finance the obligations to its suppliers. The results
of our survey indicated doubts on this point. We believe the
Commission would wish to address this issue.

Second, the Commission does not address the fact that
there could be merit in take-or-pay clauses in Circumstances
where the gas is competitively priced. We would ask the
Commission to examine the ability of pipeline companies to

market if there are no underpinning throughput arrangements
similar to those contained in take-or-pay clauses. We beljeve
this may be particularly true for large new pipelines and is
referred to on page 18 of the DOE New Policy Guidelines. We
would ask the Commission to consider this point in relation to
the capability of sustaining the supply of gas to the U.S.
markets over the long term. 1Is there any reason to interfere
with freely negotiated take-or-pay clauses in circumstances
where the natural gas is competitively priced in the
marketplace?
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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 charged 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
pipelires appear to be the twin pillars on which the long range
mutually teneficial 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,

A

G. Yorke Slader,
Secretary
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Departiment of Energy
Washington, D.C. 20585

July 13, 1984

Honorable Rayrond J. 0'Connor

Chairman
Federal Energy Regulatory Comm!ssion

825 North Capitol Street, N. E.
washington, D. C. 20426

Dear Mr. Chairman:

I am writing concerning Order No. 380 now pending before the
Commission that appears to have ram{fications for the natural gas
trade framework we are working to establish. I write with an
appreciation for the cara and understanding that the Commission

has given to this {mportant ruling.

Although the ruling addressss the variable costs in minimum bill
obligations between gas purchasers and pipeline suppliers, {ts
possible effects on upstream. contracts were recognized by the
Cormission. The potential impact on i{nternational gas contracts,
particularly between U. S. buyers and Canadf{an sellers, has been
the subject of comments submitted to the Commiss{on by these
parties.. In addition, .the Canadian National Energy Board has
taken the unusual step of formally communicating its vievs to the
Commission. Most of these comments reflect serious concern over
the impact of Order 380 on existing import arrangements,

It 1s not my purpose toc endorss these comments or to propose any
particular course of action for the Commission. The comments

speak well for themselves, and the Commission properly has the
responsibility to weigh thelr merits along with other considerations
on this issue. My purpose is to share information that may assist
the Commission {n evaluating the comments and that will ensure

that this ruling supports our policy Llnitiatives relating %o

natural ga» traawe. ’ :

Trom our perspective, the objectivos of Ordcr 380 3ppoar oconslstent
‘with the gas imports policy guidelines issued by the Secretary of
‘Energy last Pebruary. These guidelines weras established to promote
and construct a gas trade framework in which natural gas imported
{nto.the United Statas is competitive {n the markets served. ‘Order
380 promotes competition and i{s a clear and positive step in ‘
support of a deregulated gas marketplace,
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In issuing the policy guidelines, the Secrstary recognized that

gas import arrangements reflact the 1avu'an¢ regulations of the
exporter's government as well as our own. The policy statement

set forth the criteria to be employed by our regulatory auvthorities
in authorizing future Qas i{mports, and urged parties to current

gas {mport contracts to voluntarily renegotiate the{r arrangements
{f 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
marxets 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 {n nid-April that {ndicated progress

in achieving more competitive arrangements. Simultanoously, the
Canadian federal government, in coordination with the gas producing
provinces, undertook a comprehens{ve review of Canadian export

pricing pollicy.

The price of Canadian gas has been government adminietered and has
been significantly above the U. s. market-clearing levels., The
inflexibility of this price has restricted the ability of our N
importers to renegotiate fully competitive arrangements with Canadian ~ -
exporters., We were thus pleased with today's announcement by Canada's
nev energy minister of the change to market-oriented pricing for
Canadian gas exports. This significant action frees U. §S. buyers .
and Canadian sellers to begln renegotiating pricing components of
thelr contracts, 1€ -necessary, to make their arrangements market
competitive. This snnouncement has come in time that should be

ample for the commercial parties to review thefir contracts bafore

‘the beginning of the next contract year this fall. _ -

Canadian authorities bellieve that Order 380, as i{ssued, could
adversely affect the orderly transition to the market-competitive
gas trade framework being established. 1In 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 {n the U. S, marketplace on an equal baais with
domestic gupplies, and that the transition should occur as soon
as possible but {n an orderly manner. -

In addition to the possible effect of Order 380 on the transition
to competitive gas {mport 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 Naticnal
Energy Board and the commerclal parties involved in the ANGTS
pre-build in communications to the Commission. We balieve these
concerns alsc merit consideration. As currently financed and
utilized, the ANGTS pre-build poses challenging problems for both
of 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 Y pUrpose .to proposse
any specific course of ac:ion for the Commission. It s appropriate,
however, to gshare with you our perspective on the trade facet of -

this important ruling.

This letter raflects the views of the Department of State, as well
as the Cspartment of Energy.

Sincerely,

M
BURN BANZLIX

Adnministrator
Bconomic Regulatory Administration

cct Honorable Georglana Sheldon
Honorable A. G. Sousa - .. .-
Honorable Oliver G. Richard III
Honorable Charlss Stalon -
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FOR ECCICHIC AFFaIFT

WASPHINGY ON

Dear M-. Chalrman:

I am writing to bring to your attention several Canadian
expressions of concern recsived at the Department of State
about the impact FERC Order 380 relating to ninimum commodity
bills could@ have on the export of Canadian gas to the United

States.

We have been dliscusging with the Canadians for over a yezr
{n our bilateral Energy Consultative Mechanism (EQM) how to
return our bilateral gas trade to & market-sensitive basis. At
the last full meeting of the ECM we mpade good progress and our
two Governmentsg 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
relationshi{p 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 reguire
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 coamrxon objectives, respective
naturel gas policies and policy developments.”

The Honorable
Raymend O'Connor,

Chairman, ezl
Federal Energy Regulatory Commission,.:

825 North Capitol Gtreet, NE, z: -
Washington, D.C. -
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As reflected in this joint etatenent, the goal of our
discussions with the Caradians is the same ar what we
understand to be the goal of FERC Order 380, nerely enhencing
competition in the market place.

On June 22, Mr. Geoffrey Edge, Chairman of the Canadian
Nationel Energy Board, along with newmbers of the Czrezi=n
Embassy, briefed Department of State officislc on the adverse
impact they fear Order 380 cculd have on Cenucian gze exports.

'When Ambassador Gotlieb came to see me on June 29, he said the
Canadian Government had been surpriséd by Order 380. He
cutlined Canadian concerns and left the attached letter. On
July 3, at the reguest of the Canadian Government pureuant to
Section B 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 cof
the Department of Energy and the Department of State to explain
further their view that implexzentation of Order 380 in its
present form could have potential adverse effects on our
present and future bilateral gas trade.

I understand that the Canadi{ans have also written FERC on
this eubject. I will not attempt to cover all the Canadian
concerns, but during their meetings with us, the Canadians
ezphasized 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 mection of the Alaskan Natural Gas
Transportation System (ANGTS). The Canadians enphasized *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 1S, 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
pOre market-sensitive basis.

As & further step, Jjust today, the new Canadian Governnment
has announced what we consider a significant new gas export
pricing policy based on negotiated prices between buyers and
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scllers refiecting malket cocnditions, &nd suhiect to crireria
rct by the MNational Energy Board. We expect Canadian experts
to Lrief us the week of July 16 through our bilateral Energy
Consultative Mechanis» on this new Canadian gas export policy,
which will be {in ecffect for the new gass contract yea:r beginning

Rovember 1, 1984.

Since the Comziscior ctill has before it FERC Order 380, 1
wented the record of Canadian concerns expressed to the
Dupartnent of State to be avallable, ro that you would be aware
cf then in the context of our foreign relations with Canads.
You-may include this letter and -- with the concurrence of
‘Canaditn authorities -- Ambassador Gotlieb's letter to me in
the public record in any proceedings befcore the FERC.

Sincerely,

Enclosure:
As stated.
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Aribxasade du Canads

1746 Massachusetts Ave., N.W.
washlngton, D.C. 20016

June 29, 1584

Mr. W. Aller Wwallis
Under Secretary for
Economic Alfalrs

Room 7256

Department of State

2201 C Straet
washington, D.C. 20320

Dear Mr. Wailis,

Our two governments have beer consulting closely
anéd constructively for over a year and a half on the future
of our bilateral natural gas trade.

In ligket of this cooperation, the new U.S. gas
import policy guidelines announced in February and aimed at
ensuring that lmports enter the United States on a competitlive, _
market oriented basis ware drafted so as to permit the kind of CoLt
arrangemants which are essential to Canada's remaining a
reliable supplier. For. its part, the Canadian Government
affirzed that Canadian gas will be competitive {in the long term
{n the U.S. markat. A comprehensivas review of Canadlan gas '
export policy was undertaken and is now near completion.

I am writing to bring to your attention & recent
development that could complicate further progress ln this .
important endeavor.

Cn May 25 the Fedaral Energy Regulatory Comnission
{ssued Order 380 relating to minimum cormodity bills between
U.S. pipelines and their buyers. We recognize that this
Order is not directed at impor:ts, but that it seeks to adlress
what the FERC has identified as an unnecassary 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
implenented in its present form, the Order could have serious
adve-se affects on present and fu-ure bilataeral gas trade.

../2
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