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State of the Markets Report

PREFACE

This is the Federal Energy Regulatory Commission’s third State of the Markets Report.
Produced by the Commission’s Office of Market Oversight and Investigations (OMOI),
the report covers electric, natural gas, and other related energy market activity during 2004.
In contrast to seasonal assessments, which focus on the near future, this report examines
performance in the recent past. The State of the Markets Report presents findings regarding
market conditions relevant to the Commission and identifies emerging trends that may soon
require the Commission’s attention.

The Commission created OMOI in April 2002 to focus its efforts on energy market oversight.
Any errors in this report are the responsibility of OMOI alone and not of the Commission as a whole.

I want to commend the efforts of OMOI staff for this project.
Major contributors to this team effort are listed in the Acknowledgments.

A fair energy market is everyone’s responsibility. Please do your part. If you encounter
inappropriate energy market behavior, contact our Enforcement Hotline toll-free by telephone at
1-888-889-8030 or via e-mail at Hotline@FERC.gov.

Thank you,

William F. Hederman

Director
Office of Market Oversight and Investigations

We encourage readers to provide feedback on this report by | OMOI (State of the Markets Report)
filling out the State of the Markets Report Evaluation Card | FERC

at the end of the report, sending comments in an e-mail to | 888 First Street, N.E.
SOM.2004@FERC.gov, or by contacting staff referencedinthe | Washington, D.C. 20426
acknowledgments by mail or phone. 202-502-8100
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EXECUTIVE SUMMARY

n2004, U.S. natural gas and electric markets responded

to broad upward price pressure as connections among
energy markets became tighter. In New England in
January, for example, a short, severe cold snap pushed
the operational connections between natural gas and
electric markets to the limit. During the year, financial
energy markets expanded as many participants found it
easier to enter the financial markets than the associated
physical natural gas and electric markets. Global influ-
ences on U.S. energy markets manifested themselves in
the form of higher oil prices and (early in 2005) in an
early but developing North Atlantic spot market for
natural gas.

Pricing

World oil prices rose 34 percent in 2004. This created
upward pressure on many energy commodity prices glob-
ally and affected energy markets in the United States. For
example,

* Average U.S. natural gas prices rose 7 percent nationally
from 2003 to 2004, following a rise of 68 percent from
2002 to 2003. Regional patterns persisted. Natural gas
prices were relatively higher in the Northeast and lower
in the West.

* Spot coal prices rose 69 percent for eastern (central
Appalachian) coal, and 7 percent for western (Powder
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River Basin) coal. Spot coal prices can influence electric
power prices significantly, because marginal generators
can choose to sell the coal or burn it to sell power.
Because large quantities of coal are purchased under
long-term contracts with specified prices, overall aver-
age prices for coal rose only 6 percent.

* Sulphur dioxide (SO:) emissions allowance prices rose
by 153 percent in 2004. SO: allowances were a major
input for coal-fired plants without scrubbers, adding as
much as $17.40 per MWh to a plant’s cost.

Electricity prices followed the pattern set by fuel and emis-
sions prices.

+ In most regions where natural gas tended to be on the
margin (e.g., New England, New York, Texas, and for
on-peak hours at PJM West) prices increased by less than
5 percent. Florida and California both depended heavi-
ly on natural gas, and their price increases were 8 to 12
percent on peak—higher than for other gas-dependent
areas.

« In areas where western coal tended to be on the margin
(e.g., the Southwest and Great Plains), on-peak price
increases were less than 6 percent.

* Where eastern coal (and associated emissions
allowances) tended to be on the margin, prices rose
more. In the Southeast and the Midwest, on-peak
power prices rose by 11 to 19 percent. Off-peak prices in
these regions increased even more, as much as 33 per-
cent. Similarly, at PJM West, where coal was more often
on the margin during off-peak hours, the average off-
peak price increase was 25 percent.

RTO markets continued to administratively adjust prices,
especially in reaction to market power concerns in
constrained areas.

Weather and Its Effects on Markets

Weather put little stress on energy markets during most of
the year. The winter of 2003-2004 was 6 percent warmer
than the previous winter, and the summer of 2004 was the
ninth coolest on record. There were two major exceptions
to this pattern.

* A cold snap in New England in January 2004 under-
scored the importance of tight integration between the
gas and electric markets during periods of stress.
Although the two markets successfully responded to the
severe weather, both industries subsequently analyzed
the event to learn how they could coordinate better in

the future.

* Hurricane Ivan hit producing regions of the Gulf Coast
in September, reducing overall gas production in the
United States by almost 1 percent. This probably con-
tributed to a price increase in October.

Investment

As awhole, the U.S. electric industry had significant over-
capacity in generation in 2004. Appropriately, the markets
signaled no need for new capacity nationally. At the same
time, specific constrained regions did not have adequate
capacity. These areas included Boston, southwest
Connecticut, New York City, New Orleans, much of south-
ern California, and the San Francisco Bay Area. Most of
these areas also saw prices too low to signal new investment.

« In regions without location-specific pricing, price
signals cannot distinguish between areas that need
capacity and those that do not. Such regions include
those outside regional transmission organizations
(RTOs); areas within RTOs that do not yet have RTO-
managed spot markets (Southwest Power Pool—SPP—
and the Midwest Independent System Operator—
MISO—in 2004); and zones within RTOs with zonal
pricing (California and Texas).

+ In New England, the independent system operator
(ISO-NE) took many generators “out of market” and
required them to run for reliability reasons, reducing
price signals. The practice of pricing generators individ-
ually was so common that almost no difference existed
between the market prices that ISO-NE published for
energy in areas that were constrained versus those with-
out constraints.

+ New York City prices were high enough to make invest-
ment marginally attractive under best-case assumptions.
In practice, much of the new capacity coming on line in
the city was being built by a state agency.

6 Federal Energy Regulatory Commission ¢ Office of Market Oversight and Investigations



Executive Summary

Electric Regions with Pricing Nodes On-Peak Prices ($/MWh)
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« Southern California prices would have provided about
two-thirds of the revenue needed to justify investment,
despite widespread concerns about the adequacy of
reserves going into the next summer (2005).

In transmission, investment increased for the fourth year
in a row; up 69 percent since 2001. At the same time, few
new high-voltage lines came on line—931 circuit miles
nationally—compared with an overall system of more than
150,000 circuit miles.

The natural gas industry has responded to price signals
effectively for decades. Expenditures on exploration and
production were up 45 percent from the average of 2001
and 2002. The industry continued adjusting its pipeline
and storage infrastructure in 2004. Total expenditures
were lower than in 2003, mostly because there were few
projects to increase long-haul pipeline capacity after com-
pletion of the Kern River expansion in 2003.
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Regional Issues

Electric power remained an essentially regional commodity,
with markets that reflected regional institutions. About
two-thirds of the country (as a share of gross domestic
product) had adopted RTO models for organizing markets.
In 2004, SPP formed an RTO, MISO advanced toward suc-
cessfully implementing full RTO markets in 2005, and
ISO-NE filed to become an RTO. Other RTOs continued
to develop their markets.

The West (except California) and the Southeast constituted
two broad regions without RTOs. In the West, bilateral
markets have existed for years, and price quotations were
available from liquid trading points in both the Northwest
(mid-Columbia and the California-Oregon Border) and
the Southwest (Palo Verde, Four Corners, and Mead). In
the Southeast, markets were largely opaque—only the
“Into Entergy” pricing point provided published prices

State of the Markets Report ® June 2005 7
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2004 Locational Natural Gas Prices
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with reasonably high levels of liquidity. Elsewhere, pub-
lished price indices relied on few trades or substituted ana-
lytic judgment for reports of real trades.

A continental market for natural gas has existed in North
America for at least 15 years. In addition, a global long-term
contract market for liquefied natural gas (LNG) has been
growing. Entering 2005, there appears to be an emerging
North Atlantic spot market for gas as well. During February
and March, Western Europe experienced a natural gas
price spike. When LNG cargoes stopped arriving at Lake
Charles, reports followed that some cargoes had been
diverted to Europe—just as had happened in reverse in
recent years.
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Financial Markets

The financial aspects of energy markets became more
important in 2004.

Nontraditional buyers (mostly private equity and lenders
to distressed assets) acquired almost 30 GW of generation
in 2004, close to 5 percent of total capacity in the United
States and more than five times as much capacity as in
2003.

Financial trading on the IntercontinentalExchange (ICE)
rose by a factor of 10 for electric power. Although ICE rep-
resented only a fraction of all financial trading, the increase

8 Federal Energy Regulatory Commission ¢ Office of Market Oversight and Investigations



Executive Summary

appeared to signal a significant increase in overall financial
trading of energy. This uptick was consistent with anecdot-
al reports of increasing hedge fund activity in energy mar-
kets. The effect of this trading on physical energy prices
was not yet clear.

In natural gas markets, physical and financial market prices
converged for most of the year. The exception was a period
during the fall when physical prices dropped because stor-
age was full.

During 2004, financial market players significantly
improved the efficiency with which companies could
address credit risk. Clearing arrangements let companies
net out their positions and deal with a single platform
instead of having to establish separate credit requirements
for each customer.

Information

Energy markets depend on reliable information about
prices and basic demand and supply conditions. In 2004,
confidence in energy price indices improved, but the natu-
ral gas industry remained vulnerable to a lack of informa-
tion about current supply and demand.

In the aftermath of the western energy crisis of 2000-01,
confidence faltered in energy markets in general and price
indices in particular. To address the situation, in 2003 and
2004, the Commission encouraged industry to improve the
index reporting process. By 2004, reporting companies had
better procedures in place to ensure accurate reports to
index publishers. Index publishers in turn reported far
more details about the indices (such as the number of
transactions and total volumes reported for a given price).
The Commission laid out requirements for indices to be
included in jurisdictional contracts, and many market
participants expressed greater confidence in using them.
Nonetheless, a rising price environment challenged the
new confidence, and pricing mechanisms remained under
close scrutiny by policy makers in Congress and elsewhere.

Timely natural gas supply information remained scarce. In
its absence, the Energy Information Administration (EIA)
storage estimate is the best available indicator of the overall
balance of supply and demand—even though it represents
a tiny proportion of gas being produced or consumed at any
given time. Late in November, one company’s clerical
error led EIA to underestimate storage injections for the
previous week. During the rest of the trading day, gas
prices rose by 15 percent. Because the reporting day hap-
pened also to mark the close of the Nymex December
futures contract and bid week for monthly physical deliver-
ies in December, the overall effects on the market were
large.

Guide to This Report

The report has four further sections:

* Essays. Analysis of four topics relevant to the energy
markets in 2004.

* Electric Power Markets. An overview and 10 detailed
regional profiles of electric power markets around the
country. The overview includes a short guide to the con-
tent of the regional profiles.

¢ Natural Gas Markets. An overview, a profile of nation-
al financial trading for natural gas, and five detailed
regional profiles. The overview includes a short guide to
the content of the regional profiles.

¢ Other Related Markets and Market Factors. Profiles of
other markets related to natural gas and electric power
markets, including coal, emissions trading, oil, petrole-
um, uranium, and wind; plus a review of 2004 weather.

We offer the State of the Markets Report as a resource for
interested policy makers, energy customers, suppliers,
traders, and interested members of the general public. We
have written this report so that a reader can go directly to
subjects of interest, as necessary.

State of the Markets Report ® June 2005 9
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2004 Issurs IN ENERGY MARKETS
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This State of the Markets Report contains 4 essays: Markets Under Stress: New England Reacts to

Record Cold, Electric Market Investment and Merger Trends, Energy Market Information, and

Market Behavior Rules: Effectiveness Review.

State of the Markets Report  June 2005 11



Other Related Markets and Market Factors

OVERVIEW

Each essay considers a key issue affecting natural gas and electric markets in 2004:

Markets Under Stress: New England Reacts to Record Cold. On January 15 and 16, 2004, New England
faced its coldest weather since 1943. Both natural gas and electric markets responded successfully to the cold weath-
er. However, the stresses of meeting demand for both natural gas and electric power during the cold snap showed the
need for greater coordination between the two industries in the future.

Electric Market Investment and Merger Trends Investment was a central issue for the electric industry in
2004. Investment in transmission rose in dollar terms, but remained much lower than investment in generation and
few high-voltage lines were added. Price signals to build generation were appropriately low in most of the country
(which has ample generating capacity). Private equity, hedge funds and lenders acquired almost five percent of the
nation’s generating capacity.

Energy Market Information. In modern markets, information is essential for market participants of all kinds.
During 2004, natural gas and electric industries improved the quality of published price indices by improving the
quality of the information reported to index publishers and by publishing more information about published prices.
The Commission improved reporting on its Electronic Quarterly Report of jurisdictional transactions. An error in EIA’s
natural gas storage reporting (due to a clerical error in one company’s submission) made clear the importance of accu-
rate, timely information. The error led to a 15 percent increase in price during one day in November and affected
many related, longer-term natural gas markets.

Market Behavior Rules: Effectiveness Review. This essay reviews the effectiveness of the Commission’s
market behavior rules during their first full year in operation.

12 Federal Energy Regulatory Commission ¢ Office of Market Oversight and Investigations



MARKETS UNDER STRESS:

NEW ENGLAND REACTS TO RECORD COLD

O n January 15-16, Boston faced its coldest successive two-day period since
1943 in what would become New England’s eleventh coldest month on

record.’ The extreme weather put simultaneous stresses on both electric and

natural gas systems, stresses that were resolved by redistribution of

spot gas supply at record high prices between heating and power loads.

The interaction of market forces and electric grid
administration met the simultaneous needs for natural
gas distribution and electric generation despite signifi-
cant strains in market operations. The experience was a
valuable one for gaining insight into how energy
markets more generally perform under stress.

The normally tight supply/demand balance for

State of the Markets Report  June 2005

natural gas in New England became critical when
demand spiked and imports declined during the cold
wave. High demand in eastern Canada, in the grip
of the same cold weather, coupled with recent
production declines in the Canadian Maritimes
reduced natural gas deliveries below pipeline capacity.
The tight gas supply situation made gas-fired generation
problematic.
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Markets Under Stress: New England Reacts to Record Cold

New England has become increasingly dependent on natu-
ral gas-fired generation. Developers have installed more
than 10,000 MW of natural gas-fired generation capacity
since 1999. From January 14 to 16, New England electric
grid operator ISO-NE experienced a peak load of 22,800
MW—substantially below the total winter capacity of 32,640
MW. Much of New England’s natural gas-fired capacity
relies on the spot market for supply. When heating demand
increased with the extreme cold, spot natural gas availabili-
ty dropped and prices spiked. On January 14, 7,073 MW of
natural gas-fired generation (53 percent) was out of service,
largely because of a lack of fuel. These outages resulted, in
part, from electric price signals that failed to attract spot
natural gas to electric generation.

As a consequence, some generators with firm natural gas
contracts sold their supplies on the spot market rather than
produce power. Resulting high outage levels caused an
electric reserve deficiency, prompting ISO-NE to urge
conservation and issue a potential blackout warning.
System stability was restored when several natural gas units
returned to service at ISO direction. Warmer weather
ultimately ended the crisis.

For the most part, energy markets did an effective job of
handling the simultaneous, competing demands on natural
gas for heating and electric generation.” In particular:

* The natural gas spot market appropriately rationed sup-
ply to the highest-value users - to the heating load.

* Regional gas was legitimately in short supply due to
pipeline capacity limitations and import supply declines.

« Natural gas sales by electric generators during the cold
snap were allowed by ISO-NE rules and were economical-
ly rational because the power market cleared at a price
below the marginal cost of generating with natural gas.

* Electric prices cleared below marginal cost largely due to
ISO-NE day-ahead market operation and reliability unit
commitment practices, even though natural gas-fired
generation was critically needed.

« Depending on natural gas units that may not have firm
fuel supply commitments for reliability reserves when
pipeline operations are constrained may overstate realistic
available reserve margins.

Gas Price ($/MMBtu)

New England Gas Market Conditions

Although the cold wave spread over the eastern United
States and Canada, the most extreme cold weather was con-
centrated in New England and the eastern Canadian
provinces.

For January 14, Platts Gas Daily reported 79,000 MMBtu
traded for next-day natural gas delivery, less than half of the
167,000 MMBtu reported on January 9. Figure 1 shows the
daily prices and trading volumes for the Algonquin citygate
for January 2004.° Colder weather and reduced supplies
pushed next-day spot prices on January 14 to a record New
England price of $63.42/MMBtu. Trades ranged from as
low as $38 to as high as $75/MMBtu. Prices on the
IntercontinentalExchange (ICE) declined at all trading
points except New England and New York.

Fig 1: NE Gas Price Spike
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Source: Derived from Platts Gas Daily data from January 14-16, 2004.

Interstate Pipeline Operations

Natural gas pipelines serving New England include
Algonquin Gas Transmission, Texas Eastern (which ends in
New Jersey, but supplies most of the gas delivered in New
England through Algonquin), Iroquois Gas Transmission,
Tennessee Gas Pipeline, Portland Natural Gas
Transmission, and Maritimes and Northeast (see Figure 2).
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Markets Under Stress: New England Reacts to Record Cold

Fig 2: Pipelines Serving New England
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Transco, also shown on the map, primarily serves New York
City but can reflect price effects from New England.

On January 14, Algonquin, Texas Eastern, Tennessee, and
Transco made use of much of their capacity, reaching load
factors ranging from 92 to 99 percent. Average capacity use
for the region was 92 percent, due to less use of Iroquois (73
percent), Portland (89 percent), and Maritimes (75 percent).
Overall regional capacity use averaged 99 percent on January
15 and 96 percent on January 16.

Average regional use was lower on January 14 because of
capacity constraints on the eastern side of the TransCanada
system. Natural gas exports by a regional marketer fulfilling
a peak-service contract with a utility in eastern Canada were
also a factor. Physically, gas continued to flow from Canada
into the United States on Iroquois, but the marketer fulfilled
its Canadian contract by nominating a reverse flow and net
import volumes were reduced.

The pipelines and the LDCs serving New England had been
issuing flow restriction and operational flow order (OFO)
notices for several days before the price spike, indicating that
they had little operating flexibility. On January 7,
Tennessee, Texas Eastern, and Algonquin posted critical
notices, restricting interruptible services and “due shipper”
gas’ in market areas and requesting that shippers remain in

State of the Markets Report ® June 2005

balance - actually flow what they claimed they would.
Further, Tennessee disallowed “supply to market” nomina-
tion increases, limiting supply receipts to the market area.

By the morning of January 14, Tennessee and Algonquin
posted critical notice OFOs with penalties for shippers devi-
ating from nominations, in addition to the prior restric-
tions. Algonquin also issued a critical notice OFO requiring
shippers and delivery point operators to limit the daily dis-
crepancy between scheduled and actual deliveries to 2 per-
cent or less, with unauthorized quantities charged a
$15/dekatherm penalty. Tennessee Natural Gas Pipeline’s
balancing alert OFO for Zones 5 and 6 included a potential
penalty of $15/dekatherm, plus the applicable index price.
Iroquois, in anticipation of cold weather, requested on
January 13 that shippers take their exact scheduled quantity
(disallowing daily over-runs and hourly takes in excess of
120 percent of contracted capacity during this period).

As conditions moderated from January 16 to 18, the
pipelines lifted the balancing OFOs but typically maintained
critical-notice restrictions. With improved operating condi-
tions, Tennessee lifted its balancing alert OFO for Zones 5
and 6 effective January 16, 2004. On the same day, Iroquois
lifted hourly balancing and flow control conditions. On
January 17, the Portland Natural Gas Transmission System
lifted a critical notice requiring shippers to stay within 105
percent of their daily nominations and Algonquin lifted its
two-percent balancing OFO.

LDC Operations

During this period, LDCs in New England experienced
“design” winter weather conditions of -15-degree
Fahrenheit wind-chill adjusted average temperatures—heat-
ing conditions they are designed to serve. Aggregate New
England LDC natural gas delivery, or “sendout” by source, is
shown in Figure 3. On January 15, total LDC load exceeded
“design” sendout by 112,000 MMBtu/day, or 3 percent of

design capacity.

On January 13, LDCs used all available flowing pipeline sup-
plies and began to pull substantial volumes from local “peak
shaving” capacity—primarily liquefied natural gas (LNG).
The LDCs also bought spot market natural gas to supple-
ment their other supplies. The spot purchases helped LDCs

15
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Markets Under Stress: New England Reacts to Record Cold

maintain an orderly drawdown of limited peak-shaving sup-
plies. One instance of loss of natural gas service occurred
January 16 in Hull, Massachusetts, when KeySpan lost pres-
sure at the far end of a lateral in the Hull area, causing sever-
al hundred customers to lose service. Demand, in that case,
exceeded the capacity of the lateral—a situation later reme-
died by installation of a new distribution line. Service was
restored within 12 hours.

Peak-shaving supplies were critical to serving LDC load
when heating demand exceeded pipeline capacity. From
January 14 to 16, natural gas from peak shaving facilities
served 23 percent of total load. Figure 4 shows aggregate
New England peak-shaving capacity, usage, and LDC spot
purchases during that period. Peak shaving is designed to
operate for a brief period, usually one to three days. Asa
rule, actual peak-shaving capacity varies, depending on fac-
tors such as prior use.

Like the interstate pipelines, LDCs in New England issued
OFO balancing notices to protect their systems and to main-
tain consistency with the upstream pipelines. Beginning
January 8, Southern Connecticut Gas Co. and Connecticut
Natural Gas posted critical day OFOs for January 9, limiting
balancing allowances to 2 percent for under-deliveries and
10 percent for over-deliveries. On January 9, Yankee Gas
issued an OFO limiting under-deliveries to 2 percent and
over-deliveries to 20 percent. Penalties were significant at

Fig 3: LDC Sendout Reached Design Capacity

4,000,000 -
$20.50

3,500,000
3,000,000
2,500,000
2,000,000

Design Capamty
hesssassssssasssssssnnnnunnnnnnn sEsssmmmns
) Spot
$9.73 Market
$9.70

Storage

Transport
Pipeline

O 4

1,500,000

1,000,000

500,000
01/12/2004 01/13/2004

01/14/2004  01/15/2004  01/16/2004

Source: New England LDCs.

Fig 4: Spot Gas and Peak Shaving
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three times the prevailing spot price. On January 14,
NSTAR and Keyspan Energy initiated “critical days” for
under-deliveries, with penalties of up to five times the daily
spot price. The same day, the New England Gas Co. and
Bay State Gas also issued OFOs for 2 percent imbalance
tolerances.

Table 1: Spot Transactions

Largest Sellers Largest Buyers
Trader Volume Percent Trader Volume Percent
(MMBtu) (MMBtu)

A 241,900  10.7 A 354,500 15.6
B 191,999 8.4 F 232,700 10.2
C 168,600 7.4 G 174,300 7.7
D 158,400 7.0 E 170,600 7.5
E 155,200 6.8 H 143,400 6.3

Source: Derived from ICE data January 13-16, 2004.

Analysis of natural gas spot market trading

OMOI analyzed trading statistics obtained from ICE.” The
data showed no excessive concentration or unusual trading
patterns. Table 1 shows market shares for the five largest
buyers and sellers in the Northeast physical natural gas mar-
kets from January 13 to 16.

16
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Markets Under Stress: New England Reacts to Record Cold

Trader names are kept confidential, but the traders are
labeled by letter in descending order of sales and purchase
volumes. Based on the data in Table 1, the spot natural gas
market does not appear to have been dominated by a large
seller that might have been in a position to exercise market
power.

Analysis of individual trades shows that prices were driven
by buyers competing for a limited supply of spot market gas
during the period. On the ICE platform, prospective buyers
post bids to buy and prospective sellers post offers to sell.
When supply is unconstrained there is a degree of give-and-
take in price formation. A seller may retreat from a high
offer to sell and lower its offer to entice a buyer to buy, or
accept the buyer’s bid as posted. Buyers can effectively do
the same. During December 2003 trading, as a comparison
when the gas market was unconstrained, the patterns of
bids and offers show that sellers would take buyers” bids at
about the same rate as buyers would take sellers’ offers. A
greater number of bids and offers were left on the table. The
December pattern is shown in Figure 5. The left side of the
figure shows that from January 13 to 16 there was little give-
and-take over prices. On January 13, no bids to buy were
accepted and only a few offers to sell were rejected. On
January 14, prices averaged $63.50/MMBtu when all offers
to sell were taken and all bids to buy were rejected. By
January 15, buyers were more successful when prices
declined to $18.60/MMBtu at the highest. On January 16,
the trading pattern reverted to one more like December.

From January 13 to 16, natural gas prices appear to have
been driven by buyers with unfulfilled obligations compet-
ing for limited spot market supplies.

Retail marketers, as a business strategy, often chose to rely
on the spot market rather than reserve capacity for unusual
conditions. Some LDCs charged penalties of up to five times
the prior day’s spot market price when load exceeded the
supply tendered by the marketer. On January 14, the short
supply penalty would have been $105/MMBtu (or five times
the prevailing index price of $21.00/MMBtu) for Boston-
area markets. A marketer in short supply would rather pay
the prevailing $63.50/MMBtu price than incur a
$105/MMBtu penalty.
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offers

bids

During extreme weather, LDCs rely on peak shaving to
serve loads over and above natural gas stored or flowing.
Peak-shaving sources typically have a limited inventory that,
once exhausted, generally is gone for the season. LDCs hus-
band their peak shaving carefully, especially early in the
winter, to be prepared for contingencies that might arise
later in the season. For example, supplies are especially
short when late winter cold occurs after underground
storage inventories have been depleted.” Loss of service to
customers can be extremely expensive for an LDC. Such
events damage a company’s reputation and impose costs
required for relighting pilot lights house-by-house. Accessto
spot gas is, consequently, extremely valuable.

Fig 5: ICE Trading
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Power Market Operations

From January 14 to 16, ISO-NE struggled to keep the electric
grid operating in the face of record winter demand and
widespread generation outages. Although New England has
more than 32,700 MW of capacity, ISO-NE had difficulty
serving winter peak loads that averaged 22,400 MW during
the cold snap due to unexpectedly high outage levels for gas-
fired generation.

During the past six years, the natural gas portion of New
England’s generation capacity has increased dramatically,
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from 12 percent in 1998 to 41 percent in 2004. As shown in
Figure 6, gas-fired generation outages were more frequent
than with other fuels, and outages jumped sharply when
spot prices spiked. Several factors contributed, including
tight gas supplies, pipeline operational conditions, equip-
ment failures related to extreme cold weather and difficul-
ties in aligning fuel acquisition with power market prices
and commitment timelines.

Fig 6: Increased generation Outages
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ISO-NE struggled to get enough generation on line

On January 13, ISO-NE'’s day-ahead estimate indicated it
would have enough generation to meet expected electric
loads. ISO-NE had granted economic outages of 2,327 MW
and estimated that it would still have a surplus of 583 MW
for operations on January 14. After declaring economic-out-
age status, some generators then sold their firm natural gas
supply into the spot market, assuming that they would not
be called upon to run. Under ISO-NE rules, generators were
allowed to request an economic outage if they believed the
price of power would be lower than their marginal cost of
operation.

By January 14, ISO-NE increased its load forecast by 300
MW. Early that morning, an additional 822 MW of genera-
tion became unavailable, 507 MW of which was gas-fired.
ISO-NE was left with a projected reserve deficiency of 84
MW. ISO-NE was given little advance notice of the precari-
ous supply situation for most of the natural gas units. At
10:00 a.m. on January 14, ISO-NE ordered all of the genera-
tors that had declared economic outages to return to service
as soon as possible. It also cancelled prescheduled mainte-
nance and other work on critical transmission lines, genera-
tors, and communications links.*

Between 5:00 and 7:00 p.m. on January 14, ISO-NE imple-
mented OP4 Actions Number 1 and Number 6 because the

Table 2: 1SO-New England Unit Status and Fuel Type on January 14, 2004 at 6:00 pm

Generation Available (MW) Type Outage

Ran Didn’t Run Total No Fuel Mechanical Total
Gas only 4,271 6,061 10,332 2,964 3,097 6,061
Gas/Oil 2,020 1,012 3,032 36 976 1,012
Oil/Gas 2,850 165 3,015 56 109 165
Oil+Jet+Diesel 3,994 843 4,837 0 843 843
Hydro 3,007 262 3,269 125 137 262
Coal 2,409 430 2,839 430 430
Nuclear 4,399 12 4,411 12 12
Wood+ 762 143 905 143 143
Total 23,712 8,928 32,640 3,181 5,747 8,928

Source: Derived from ISO-NE data. * Generation that sold fuel estimate at 1515 MW based on generator gas sales of 290,396 MMBtu/day, 8ooo MBtu/MW-hr heat rate.
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large number of outages combined with higher-than-expect-
ed loads caused it to experience a 108 MW shortfall in
operating reserves.’” By 6:00 p.m., at the time of the peak,
outages had increased to 8,928 MW (see Table 2). Imports
during this period totaled 350 MW, nearly half the available
interchange capability. Only one of the eleven units on
economic outage actually made it back on line. The demand
saving from demand-response programs was about 200
MW. Despite the reserve deficiency, all load was served.

The situation seemed to improve on January 15, but condi-
tions deteriorated before they recovered late in the evening.
ISO-NE’s morning report listed outages of 7,972 MW and a
777 MW capacity surplus, a forecast that proved optimistic
for much of the day. Throughout the day generation avail-
ability was volatile—some units came back on line, while
others declared weather-related outages. During the after-
noon, some dual-fired generating units in New York began
converting from gas to oil. Coordination between ISO-NE
and the New York Independent System Operator (NYISO)
resulted in an increase in New York-to-New England trans-
fers from 800 MW to 1,400 MW. During the afternoon,
NYISO exported up to 1,100 MW to New England. At 6:00
p-m., actual outages exceeded the morning forecast, totaling
8,369 MW. In Southwest Connecticut, unexpected genera-
tor outages led to concerns about the area’s ability to cover
the loss of its second largest contingency.

At 7:30 p.m., ISO-NE issued a press release, stating that it
was “taking precautionary measures, up to and including
preparing for rotating blackouts, to maintain the integrity of
the bulk power system”" The press release also requested
that consumers conserve energy. Helpfully, four units, rep-
resenting another 938 MW that had initially declared eco-
nomic outages, returned to service and contributed an esti-
mated 278 MW. The net result was that ISO-NE finished

January 15 with a 717 MW surplus.

On the morning of January 16, ISO-NE predicted a 701 MW
surplus and 22,727 MW of load. The morning forecast
turned out to be overly pessimistic. As actual load was near-
ly 10 percent less than forecast” and six more units repre-
senting 1,661 MW that had declared economic outages
returned to service. At the time of that day’s peak, actual
outages totaled 6,328 MW compared to the 8,128 MW fore-
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cast that morning. The surplus at the time of the peak was
2,184 MW.

Reasons for the outages

A total of 7,073 MW of the natural gas-fired New England
generation fleet of was out of service at the time of the peak
on January 14, 2004. Fully 3,000 MW was out of service due
to lack of fuel. The rest was out for mechanical reasons,
much of that weather-related. Many generators reported
problems, for example, with frozen fuel and water lines, air
and river water intakes clogged with ice and cold-damaged
pump seals.

Most of the gas-fired generation capacity in New England
was not supported by firm pipeline capacity, but relied
instead on interruptible transportation, secondary firm, off-
peak supply from LDCs, and spot market natural gas. These
supplies were unavailable under high heating-demand con-
ditions. Only 40 percent of natural gas-fired generation was
supported by firm transportation capacity."”

Lack of physical gas supply due to transportation or supplier
interruptions was responsible for approximately one-half of
the fuel-related gas outages. All of the units that declared
economic outages were Installed Capacity (ICAP)
resources.”

Several units had dual-fuel capability but were unable to
run, with operators contending that air-quality permits
allowed them to use oil only when natural gas was physical-
ly unavailable. As a consequence, their dual-capability was
of no benefit when it was uneconomical to burn gas or when
gas was restricted to ratable volumes that were insufficient to
run the unit. Another generator stated that it was forced to
de-rate its unit because it had reached its daily NOx limits.
Finally, owners of several dual-fueled generators stated that,
though their units were listed as dual-fueled, their actual
ability to use an alternate fuel was (1) limited by the config-
uration of their units, (2) nonexistent because they ceased to
maintain costly reserves of fuel oil onsite or (3) the parts nec-
essary to operate on oil had not been installed.

Generators with firm gas supplies saw few clear economic
incentives to operate. Under the ISO-NE tariff, generators
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were entitled to elect not to run if it was uneconomical for
them to do so.* This economic calculus allowed them to
consider opportunities lost by committing the generation
resource to ISO-NE. Differences between natural gas and
electric timelines for activities in advance of gas or power
flow would have exposed a generator to significant econom-
ic risks, particularly during periods of high price volatility in
the natural gas spot market.

Timeline Risks

To assure the availability of natural gas when called upon to
run, a generator had to nominate pipeline capacity before it
was assured that its offer would be successful in the ISO-NE
market. Natural gas transportation nominations were
required by 12:30 p.m. to guarantee primary firm-point
reservation, well before the 4:00 p.m. day-ahead power mar-
ket schedule was issued. If the offer were not accepted, the
generator would have natural gas it might have difficulty
selling or arranging for delivery to an alternate point. If nat-
ural gas were undelivered, the generator could have faced a
severe imbalance penalty or had difficulty getting the gas
returned until “shipper due gas” restrictions were lifted.
Figure 7 compares the conflicting timelines for the gas and
electric markets.

Likewise, if a generator offered its units to ISO-NE without

securing gas because it did not expect the unit to be accepted,
the company would be at financial risk of having to purchase
gas in the intraday market at a price significantly higher
than its offer, or purchase replacement power at unpre-
dictable real-time LMP prices. If a generator believed it like-
ly that its offer would not be accepted or that it would have
difficulty obtaining gas if it were accepted, opting out of the
power market became the economically rational decision.

Negative Spark Spreads

Prices for power in ISO-NE’s day-ahead market produced a
negative “spark spread” through the cold snap. A spark
spread is negative when fuel costs for generation exceed the
market value of power. During the cold snap, the real-time
market showed a negative spark spread for all but a handful
of hours. The failure of electric energy prices to move high
enough to make gas-fired generation economical was a root
cause of the reserve shortfall during this period. Figure 8
shows spark spreads from January 14 through 16.

On January 13, the day-ahead market produced a load-
weighted average power price of $113/MWh for January 14
operations. The average natural gas price for the January 14
flow day was $21/MMBtu. An efficient, combined-cycle
generator with a 7,000 MMBtu/MWh heat rate would
require a power price of at least $147/MWh to cover fuel

Fig 7: Natural Gas and Electric Market Timeline
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costs. With market prices clearing below what was needed
to attract natural gas-fired generation, some operators con-
cluded there would be enough non-gas generation to serve
the expected load. In response, they requested economic
outages from ISO-NE on January 13 to sell their supply into
the natural gas spot market. In approving these requests,
ISO-NE believed (at that time) that there would be sufficient
non-gas power available to cover anticipated load.

Fig 8: Day-ahead and Real-time Spark Spreads
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