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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.

ic,

1 (g
"

i (/ i

Niagara
$6.20

® Pricing Point
Current Price
1-year price differential
This year - last year

O Basis

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

| .-.I, l"_'f 31

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
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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

4:00to 6:00
Re-offer period
Must run
adjustments
Regulation offers

Operating Day
Offers from DA and reoffer
period are used to supply

this market.

Day-ahead | DA LMPs

offers due
by noon

Interface
Demand
Supply
ETs

20 Federal Energy Regulatory Commission © Office of Market Oversight and Investigations



Spark Spread Value ($/MWh)

Markets Under Stress: New England Reacts to Record Cold

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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Factors Behind Negative Spark Spreads

Power buyers submitted load-price bids in the day-ahead
market that cleared only a portion of the anticipated real-
time load. Through their load-price bids, buyers signaled
that they were unwilling to pay the marginal cost of gas-
fired power, or that they were unaware that gas prices
would rise as high as they did. As a result, the day-ahead
market cleared at a price below the marginal cost of natural
gas-fired generation. This meant that a substantial portion
of real-time load would have to be served with power bought
in the real-time market. Figure 9 shows the gap that devel-
oped between day-ahead and real-time load from January 14
through 16.

Much of the real-time load was served by reliability-dis-

patched units, reducing the level of load cleared in the real-
time market. During the night of January 13-14, ISO-NE
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Load (MWh)

experienced a greater-than-anticipated level of outages,
leaving ISO-NE with insufficient reserves. ISO-NE respond-
ed by recalling natural gas units on economic outage status.
Generators that made it back on line were paid their offer
price, but that price did not affect the market clearing price.
Payments to reliability-committed units were recovered

through “uplift” charges that did not directly affect the

energy market price.

Day-ahead bids for January 15 also failed to clear at prices
high enough to attract gas-fired power generation. The spot
gas price at that time averaged $63/MMBtu, indicating that
a power price of at least $441/MWh would be needed to
make gas-fired generation economical (at a 7,000 heat rate).
The load-weighted average day-ahead power price, howev-
er, was only $316/MWh. Even though natural gas prices
were available then and it was clear that gas-fired generation
would be needed, the market still did not clear at a price high
enough to attract natural gas-fired generation.

Fig 9: Day-ahead Loads Fall Short of Real-time Loads

RT Peak 1/15: HE19,
22,732MW

\

RT Peak 1/16:

RT Peak HE18. 21.885MW

1/14: HE18,

Real-time Actual Load

Day Ahead Cleared
Load

11,000 1 — Day Ahead Cleared Load

—Real-time Actual Load

9,000 +

7,000 +

All times are 12 am.

5,000 T T T T T T T
1/12/04 1/13/04 1/14/04 1/15/04 1/16/04 1/17/04 1/18/04 1/19/04 1/20/04

Source: Derived from ISO-NE data.

Gas Sales by Electric Generators Helped LDCs Maintain
Service

Power prices in the ISO-NE day-ahead and real-time

markets made it more economical for a generator to sell its
natural gas supply on the spot market than to produce power.
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The spot market served to reallocate natural gas supply from
electric generation to heating service in response to clear
price signals. Natural gas sales by generators helped increase
supply on the spot market, benefiting LDCs needing supple-
mental natural gas to protect their limited peak-shaving
inventory. Absent such sales, spot prices could well have
reached even higher levels. Figure 10 compares LDC spot
purchases to natural gas sales by electric generators. The
quantity of spot natural gas bought by LDCs was comperable
to the amount sold by electric generators.

Conclusions

The natural gas spot market functioned competitively in
rationing supply. Although spot natural gas prices reached
extraordinary levels, a Commission investigation found no
indication that these prices were the result of market manip-
ulation. The investigation also found no evidence that
pipeline capacity was withheld, no evidence that natural gas
supply was withheld, and no evidence of manipulative trad-
ing behavior. Prices appeared to be the result of a supply
shortage driven by extraordinary demand that left little
residual supply available for allocation through the price-
driven spot market. Buyers were willing to pay record prices
because the consequences of failure to obtain supply exceed-
ed the cost of paying these unusually high prices. The high
spot prices provided the driver for the beneficial movement
of gas from the power sector to the heating market, without
which continuity of gas service and the public health and
safety could have been imperiled.

The natural gas-electric interface timeline needs better
coordination, but infrastructure constraints will limit
benefits. Natural gas-fired generators must coordinate their
operations consistent with both natural gas and electric
business practice timelines. Under current timelines, gener-
ators must purchase and schedule pipeline transportation
before day-ahead power schedules are announced. The gas
operating day commences at 10:00 a.m., while the power
day commences at midnight. Thus, power operations strad-
dle two natural gas days, and vice-versa. Under less stressed
operating conditions, the natural gas misalignment can be
managed using pipeline imbalance tolerances. When natu-
ral gas prices spike and display day-to-day volatility, the
operating-day overlap and schedule mismatch can expose a
generator to significant costs and potential losses. Making

MMBtu/day

Fig 10: Spot Natural Gas Transactions
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the natural gas and electric day synonymous could reduce
the inter-day price mismatch exposure. It may be more dif-
ficult, however, to resolve the problem of synchronizing
natural gas commitments with power commitments,
because one part of the deal must be committed to before the
other can be entered into.

Further hourly flexibility for pipeline transportation servic-
es could help match power and gas scheduling. Hourly flex-
ibility on pipelines is more difficult to provide when a
pipeline is running close to capacity. When natural gas
capacity is constrained, pipelines have little flexibility to

handle the sudden withdrawals involved with real-time
power dispatch.

In response to operational problems revealed by this
incident, ISO-NE implemented a set of cold-weather proce-
dures intended to make electric generation more secure
when natural gas supplies are tight. Two key provisions
would address the timeline problems that arose last winter.
First, ISO-NE will cancel scheduled economic outages and
request that dual-fuel generation switch to alternative fuels.
Second, ISO-NE will move the offer deadline ahead for
day-ahead supply bids from midnight to 9:00 a.m. and
announce reliability run commitments by 10:00 a.m. This
change will allow those units chosen for reliability commit-
ments to make gas supply arrangements within the gas
market purchase and pipeline nomination period that
closes at 12:30 p.m.
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The event revealed the consequences of barely sufficient
infrastructure. The extreme weather put the New England
gas and electric systems under significant, simultaneous
stress. The systems succeeded in serving full electric and
firm natural gas load under record demand, but operated
very close to physical limits. Natural gas system constraints
were the primary driver of high prices, which in turn made
the availability of natural gas-fired generation problematic.
Increasing demands have been placed on the natural gas
transmission system in recent years, both in New England
and in eastern Canada. Demand growth in these areas has
exceeded the rate of new pipeline capacity additions.
Additional pipeline or LNG import capacity would increase
supply and reduce the frequency or severity of winter price-
spike episodes. Reduced dependence on pipeline transmis-
sion for winter peak service is another potential solution.
LDC peak shaving played a key role in maintaining service
during this period. Expansion of peak-shaving capacity
could prove to be more economical than new pipeline capac-
ity. Reduced dependence on natural gas-fired generation
during winter peak periods could also reduce exposure to
pipeline constraints. Increased oil backup capacity and
more flexibility in the use of oil during gas-system stress
episodes could play an important role. Expanded electric
transmission links to other regions would also reduce the
vulnerability of the electric system to gas system constraints.

The ISO should assess relying more on market mecha-
nisms and less on “out of market” reliability measures to
assure sufficient real-time supply. Negative spark spreads
for natural gas-fired power in the real-time market were
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largely a result of ISO-NE’s practice of scheduling the high-
est cost units as reliability resources. The energy produced
by these units reduced the amount of power clearing the
real-time market and consequently avoided the higher-cost
portions of the power supply curve. By meeting a substan-
tial percentage of the power requirement with reliability
units, the market did not clear at a price high enough to
attract natural gas through market signals. Rather than
meet a substantial portion of peak demand through reliabil-
ity run instructions, ISO-NE should evaluate allowing the
real-time market to produce the needed power at the mar-
ginal cost of incremental production.

Further, depending on natural gas units for reliability
reserves under constrained pipeline operations may not pro-
vide the needed level of reliability. To be useful for reliabili-
ty, a generator must be able to ramp up quickly to offset the
loss of other system generation or transmission capacity.
When the pipeline system is running at full capacity, it may
not be possible for a natural gas unit to pull the supplies
needed to ramp to full power output on a moment’s notice.
Thus, ISO-NE’s practice of counting stand-by natural gas
unit capacity as a reliability reserve may overstate realistical-
ly available reserves. From a reliability perspective, assign-
ing generation units with on-site fuel, oil for example,
would provide a higher level of assurance that reserves
would run when called upon in a contingency situation.
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Endnotes

' Energy Risk, March 2004, 74.

* Some observers take a different view. In a July 6, 2004
press release, Connecticut Attorney General Richard
Blumenthal stated that “the cold snap revealed that current
market rules are not only inadequate to protect the public
safety and the region's power grid, but instead may work to
undermine the reliability of New England's electric grid."
http://www.cslib.org/attygenl/press/2004/util/cold-
snap.htm

* The Algonquin citygate price reflects spot sales at LDC
citygates in Connecticut, Rhode Island, and
Massachusetts.

A “due shipper” restriction prevents a shipper from recov-
ering excess gas left on the pipeline during a prior period
to preserve line pack.

ICE is, by no means, the only trading platform for spot
natural gas on a daily basis. There is no one source for spot
pricing information (see the “Energy Market
Information” essay for more details). However, ICE does
maintain detailed, time-stamped transactions in its sys-
tem and, consequently, is helpful in understanding trends
in trading at the time. ICE prices were cross-referenced
with published indices for the dates referenced and found
to be similar.

* Note that two trading entities show up on both the list of
top five sellers and buyers. In effect, these traders were
speculating that day in physical next-day gas deliveries,
something akin to “day-trading” Given the low concen-
trations of all participants, this activity does not concern
OMOL.

Refer to our February 2003 spike study.
® ISO New England, Interim Report on Electricity Supply

Conditions in New England during the January 14-16, 2004
“Cold Snap”
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Action 1is the notification of generators by ISO-NE that a
capacity shortage exists, and Action 6 allows the depleting
of 30-minute reserves to begin.

See ISO-NE January 15, 2004 Media Advisory entitled
“ISO New England Requests Voluntary Electricity
Conservation—Appeal Extended Through Friday Night,
January 16, 2004” http://www.iso-ne.com/iso_news/
2004_Archive/Conservation_Request_Extended_01_15
_04.doc’

Schools were closed because of the cold and the ISO con-
tinued to advise customers to conserve energy.

FERC, New England Natural Gas Infrastructure staff report,
Docket No. PL04-1, December 2003.

The concept of ICAP was instituted by the power pools as
a first-line reliability measure to cover electric load in the
pool. To insure that there are adequate generation
resources to serve load, the ISO calculates the summer and
winter capacity requirements. After adjusting this figure
to reflect outages, the ISO allocates the requirements to
the participants based on their customers’ contributions
to the previous year’s coincident peak. Participants can
meet their I[CAP obligations either with generation they
own or control. They can also procure ICAP in monthly
auctions conducted by the ISO or in the secondary mar-
ket. ICAP resources are required to submit offers into the
day-ahead market for all capacity that is not self sched-
uled. They are also required to adhere to certain report-
ing, audit, and outage scheduling requirements.

See ISO-NE Market Rule 1.
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ELECTRIC MARKET

INVESTMENT AND MERGER TRENDS

I n 2004, generation remained the focus of wholesale electric infrastructure

investment, just as it has been since the 1990s. The level of investment in

generation continued to far outstrip transmission on both an absolute and

relative basis. This was so even though investment actually increased in

transmission and declined in generation from 2003 to 2004.

Despite the continued dominance of generation, a
renewed recognition of transmission’s contribution to
electric reliability and efficiency led to the announcement
of ambitious transmission investment plans by both
regulated and unregulated players. The relative paucity of
projects completed in 2004 did not reflect this shift in
interest, but rather the legacy of less interest in prior years,
long investment lead times, and other impedements to
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transmission investment and construction.

New 2004 generation construction generally reflected
investment decisions made in the past as well.
Consequently, fuel and sponsor trends remained: gas-
fired generation dominated additions across the country
and independent power producers (IPPs) sponsored the
largest portion of new capacity.
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Electric Market Investment and Merger Trends

Market fundamentals in 2004 did not generally signal a need
for new construction of generation, particularly of gas-fired
capacity. New generation announcements focused on coal-
fired and renewable projects. Regulated utilities, their
affiliates, and public power participants based a greater
proportion of their investment decisions not solely on
current plant economics but also considered hedges for
projected load growth.

Asset acquisitions increased. Many companies strove to sta-
bilize financial profiles through asset sales. Strategic players,
such as investor-owned utilities (IOUs) and their affiliates
(ie. affiliated power producers (APPs)) stepped up
purchases of generation. Some lenders took equity owner-

Transmission Investment

ship of facilities as sponsors defaulted on debt obligations.
Additional financial players with cash on hand (mostly
hedge funds and private equity firms, particularly those that
gained experience in the electric markets through secondary
debt investments) became more active in asset acquisitions
to meet investment targets.

In addition, corporate managers began to reassess company
mergers as a strategic option for earnings growth. Private
equity funds were frustrated in their attempts to purchase
regulated utilities, but utility managers began to advance
corporate merger initiatives after a period of retrenchment
and balance sheet repair.

About 931 miles of new transmission lines of 230 kV or
greater were built in 2004, an addition of roughly 0.6 percent
of installed capacity (by mile)." In contrast, more than 20
gigawatts (GW) of new generation capacity entered opera-
tion, adding 2.3 percent to the electric generating fleet.” The
low level of transmission investment continued a trend that
has existed at least since the beginning of the 1990s.
According to a study by Trimaran Capital Partners of FERC
Form No. 1 data for the years 1992-2003, the annual growth
in net investment in transmission plant by investor-owned
utilities has averaged 2 percent.’ This growth contrasts with
higher levels of load growth, generation, and distribution
investment in the period.* Trimaran’s study showed that
transmission’s 30 percent of total transmission and distribu-
tion plant in service in 1992 declined to 26 percent of plant
in service by 2003.°

Transmission additions varied significantly by reliability
region, with no miles added in the independent system
operators of New England (ISO-NE), New York (NYISO),
or the Midwest (MISO). Additions included 309 miles (1.3
percent) in the Pacific Northwest, 131 miles (1.7 percent) in
the Southwest Power Pool (SPP), and 149 miles (0.4 percent)
to the installed base in the Southeast (see Figure 1).

Transmission circuit miles are not a complete representa-
tion of all the investment in the transmission system.

% Increase in Regional Capacity

Fig 1: Transmission vs. Generation Additions
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Source: Derived from NERC, ERCOT, Platts, and EIA data. See source note 1.

Substations, conductors, and other devices can also increase
transmission capacity and plant in service.

Transmission plant addition figures from FERC Form 1 data
indicate a continued increase in transmission investment.
Those data show a continuation of steady investment
increases of 13.1 percent on a compound annual basis from
2000 through 2004° (see Figure 2). FERC Form 1 data for
2004 reflect preliminary filings.
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Edison Electric Institute (EEI) data, based on a survey of his-
torical and planned capital expenditures by EEI members,
also indicate an increase in annual transmission investment.
Specifically, EEI data show that transmission investment by
shareholder-owned utilities averaged twelve percent annual
growth from 1999 to 2003.” In addition, the survey forecasts
an unprecedented increase in transmission investment over
the next few years. Plans do not always equal completed
projects. The EEI survey results for projected expenditures
in 2004 did not match preliminary FERC Form 1 data for
actual expenditures, which totaled $4.3 billion. The EEI
survey’s forecasted expenditures were $4.5 billion, an indica-
tion that actual expenditures can fall short of estimated
budgets even in the near term.

In 2004, equity and debt markets rewarded stable, regulated
operations (and the cash flows they generate) with premium
valuations. Within this context, transmission investment
gained new appeal to investor-owned utilities, which
responded with increased plans to build. Successful execu-
tion of planned investment goals in the transmission sector
can be difficult for several reasons:

« Developers face challenges in obtaining rights of way, sit-
ing, and licensing of electric transmission lines (challenges
typically even greater than the ones they face in the per-
mitting process for gas pipelines and electric power
plants).

* Regulatory uncertainty poses dilemmas. The uncertainty
can be as specific as that related to rate treatment for a
planned, delayed, or ultimately frustrated line. Or it can
be as pervasive and general as the difficulty in distinguish-
ing reliability from efficiency projects. The resolution of
state and federal jurisdictional issues can, moreover, exac-
erbate cost recovery and cost allocation.

Revenue uncertainty can reduce incentives in both regu-
lated and merchant contexts. For merchant or contract
generators, projecting and capturing future revenue can be

difficult.

Anecdotal evidence pointed to difficulties in both areas with
and without formal regional planning organizations.
Northeast Utilities’ Connecticut Light and Power, for exam-
ple, continues to attempt to build new high-voltage lines
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into southwest Connecticut within the context of a regional
transmission organization (RTO). The construction of the
new lines has been delayed by local and state opposition and
by debate over how to allocate the costs involved within
New England. Attempts to enhance the links among south-
ern California, the Pacific Northwest, and the Southwest are
impeded by the absence of a formal regional planning
organization. Growing recognition of the need to enhance
the grid in the wake of the August 2003 Northeast blackout
as well as the resulting attention to reliability, have spurred
many investor-owned utilities to announce more ambitious
transmission investment plans and to push forward on state
and regional projects. RTOs and regional planning organiza-
tions also pursue their own programs.

In addition to the plans announced by Northeast Utilities,
several other significant projects were in the offing in 2004.

* NStar announced plans to spend $200 million to con-
struct a new 345kV transmission line from Stoughton,
Mass., a southern suburb of Boston, to south Boston to
ensure continued reliability of service and improve power
import capacity in northeast Massachusetts (NEMA).
The line is projected to be placed in service in summer
2006.

* The Southern Company invested $1.3 billion in transmis-
sion lines and substations from 2001 through 2003,
expanding the Atlanta Loop and making other improve-
ments to its system. In 2004, Southern constructed
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approximately 170 miles of new transmission lines and
upgraded an additional 764 miles of line. It also projects
an expenditure of nearly $3.1 billion on transmission and
distribution from 2005-2007, with slightly less than half
the amount to be spent on transmission.

« Southern California Edison announced plans to spend
$1.6 billion through 2009 on transmission (as opposed to
a current transmission rate base of $1.1 billion) with $680
million to be spent on building a 230-mile, 500 kV line to
Arizona.

At the end of 2003, stand-alone transmission companies in
the Midwest owned 3 percent of the transmission assets that
investor-owned utilities owned nationally. These companies
continued to pursue investment levels that far exceeded
what they had pursued when they were part of integrated
utilities and far exceeded the 3 percent investment planned
by investor-owned utilities.

Investment in Electric Generating Assets

* American Transmission Company of Wisconsin invested
more than $500 million in its system from the time of its
formation in 2001 through 2004; the company planned to
spend an additional $315 million in 2005, as compared
with an initial transmission book value of slightly more
than $500 million.

« International Transmission Company (formerly Detroit
Edison’s transmission system) spent $81 million in 2004
and planned to spend an additional $100 million in 2005,
compared with a net book value of approximately $775
million on transfer in 2002.

« Michigan Electric Transmission Company (which was
formed through the acquisition of Consumer’s Energy
transmission system) spent and planned to spend roughly
$250 million by the end of 2009 as compared with a net
book value of $230 million on transfer of the company in
2002.

In 2004, almost 25 GW of generating capacity was added
across the country, down 50 percent from 2003 (see Figure 3.)

More generation was built by independent power producers
(IPPs) than any other market segment. IPPs sponsored 7.7
GW of the generation that reached commercial operation in
2004 (see Figure 4).

APPs and IOUs were more active in their construction
programs than they had been in the recent boom period.
APPs built just over 6 GW, or 27 percent of total new gener-
ation. Investor-owned utilities built 18 percent of the new
capacity in 2004. Municipals and cooperatives placed into
service 11percent of the new capacity. Lenders completed 2
GW of generation projects that were turned over by trou-
bled sponsors, adding 9 percent of the new generation.

As shown in Figure 5, gas-fired generation dominated addi-
tions. Almost 550 MW of coal-fired generators came on line
in PJM. Approximately 250 MW of renewable capacity was
added, primarily in the Midwest.

Fig 3: 2002-2004 Generation Capacity Additions
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Most additions were built in the Southeast, PJM, and the
Southwest, markets already experiencing regional overbuild
conditions. When measured as a percentage added to
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installed summer capacity by the new construction, PJM
added almost 10 percent and the Southwest added 5.4
percent.

These new additions increased excess capacity, adding
downward pressure on both energy and capacity prices in
the market, and reducing net revenues for gas-fired capacity
in most regions during the assessment period.

New generator operations lag original investment decisions
by about two years for gas-fired capacity and by up to ten
years for coal-fired capacity. Hence, investment decisions
made during the period of high energy prices before 2003
drove asset additions in 2004. In many areas of the country,
generation additions increased reserve margins and reduced
net revenues, suggesting that investment decisions were
made using more optimistic projections of market condi-
tions than were realized.

Fig 4: Capacity Additions by Sponsor Type
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Reserve margins and load data suggest that there were, in
most cases, adequate or excess resources and reserves to meet
regional demand during the assessment period. NERC 2004
summer reserve margins, which ran from a low of 12 per-
cent in New York to a high of 77 percent in the Southeastern
Electric Reliability Council (SERC), are shown on Figure 6.°
They are compared with net revenues, calculated by FERC
for state of the art gas-fired combined cycle turbine (CC)
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units (see Electric Almanac Overview and Regional Profiles
for regional details). Asillustrated, there was a general trend
of inverse relations between reserve margins and net rev-
enues—what we might expect as a general pattern.

Fig 5: 2004 Regional Capacity Additions by Fuel
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In addition to high regional reserve margins, gas price
increases resulted in reduced dispatch and compressed spark
spreads for variable operations of gas-fired capacity.

Generation announcements reflected a shift in focus; new
generation investment decisions tended to address fuel
diversity and environmental concerns, with coal-fired
generation and renewable energy resources.

In 2004, natural gas prices reached three times that of coal,
with gas generally driving electric market prices. Coal-fired
facilities generally experienced higher capacity factors and
attractive profits. With the existing coal fleet approaching
operating maximums and growing concern over fuel
diversity, environment policy effects, and associated price
risks, companies began to review the economic feasibility
of building advanced technology coal-fired facilities.
Though estimates vary, recent studies suggest that as much
as 80 GW of new coal-fired capacity has been announced
in what appears to be a rush to secure permits and
start the seven-to-ten year development process. More

29



Electric Market Investment and Merger Trends

conservatively, Cambridge Energy Research Associates
(CERA) estimated in its winter 2004-2005 North American
Electric Power Watch that 28.4 GW of coal-fired generation
was under active development or under construction.’

In addition, “green” energy options, in particular wind proj-
ects, were spurred in late 2004 as the production tax credit
(PTC) was renewed and an increasing number of states
passed renewable portfolio standards (see Wind section). By
November 2004, a month after PTC renewal, over 1,400
MW of wind power projects had been announced or put
back on track, with 1,000-2,000 MW announced as
advanced stage, likely, or in development.” GE Wind
Energy had already received contracts for 750 MW of tur-
bines for 2004-05, and another 750 MW of
commitments, valued together at $1.3 billion in new wind
development. "

Merger and Acquisition Activity

Fig 6: Reserve Margins vs. Net Revenues
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Asset Acquisitions

Most electric acquisitions in 2004 took place at the asset
level. Continuing the 2003 trend, many companies strove to
stabilize financial profiles through asset sales. The majority
of the facilities that changed ownership were sold by utilities
and their unregulated affiliates, seeking to exit noncore busi-
ness lines, particularly those with merchant exposure. Both
generation with creditworthy power purchase agreements
and with merchant exposure were sold. A portion of the
troubled merchant plants that were unable to meet their
debt service saw completed formal transfer of equity to
lenders. Although a number of the sales were of single
assets, two large portfolios were also purchased by new own-
ers: the Texas Genco and American Electric Power (AEP)
Texas Central portfolios.” In aggregate, almost 36 GW of
generation, or nearly 6 percent of installed capacity, changed
hands in 2004, more than four times the 8 GW acquired in
2003.

Generation changed ownership in all regions of the country
in 2004. Nearly 90 percent of the transfers, however,

occurred in four regions: Electric Reliability Council of
Texas (ERCOT) (with 39 percent of transfers), SERC (21 per-
cent), Western Electricity Coordinating Council (WECC)
(15 percent), and New York/New England (12 percent).
These regions had high proportions of merchant assets. In
SERC, many assets stranded by the lack of regulatory
restructuring (and consequently available markets) were
selling at discounted prices. In contrast, the assets in the
remaining regions were poised to supply ISO/RTO markets,
alternative retail suppliers, or utilities that had divested
assets and now needed contracted supplies for load. They
could be sold to improve debt repayment abilities.

IOUs bought 1.7 GW of generation in 2004, more than dou-
ble the 0.7 GW purchased in 2003 (see figure 7). With the
backdrop of certain state regulatory and credit rating agency
policies, which effectively discourage power purchase agree-
ments (PPAs), utilities in many cases decided against signing
PPAs with merchant generators. Instead they purchased
facilities from affiliates and non-affiliates alike to secure
retail supply for their service territories. In some cases these
transfers were proposed despite intervenor claims that some
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assets were actually transferred at above market values or
that contract options were more economic. An example of
generation purchased by a utility from affiliates was Georgia
Powers’ acquisition of McIntosh from Southern Power.” A
purchase from a troubled merchant company was NRG'’s
sale of McClain to OG&E. * Municipals also actively partic-
ipated in asset purchase from troubled sponsors to secure
supply for their internal load.

APPs purchased 1.9 GW in 2004, almost a four fold increase
from the 0.5 GW purchased in 2003. PSEG Global acquired
the remaining 50 percent interest in their joint venture with
Panda. Constellation expanded its nuclear portfolio.
Sempra purchased a contracted Texas asset as well as half of
the portfolio divested by AEP in Texas, including the Coleto
Creek coal-fired plant.

In addition, 6.0 GW of capacity were returned to lenders in
2004 as sponsors walked away from projects that defaulted
on their debt obligations. Many of the facilities that lenders
took equity ownership of in 2004 faced operational or finan-
cial problems in earlier years. The official transfer process
took some time. The transfers required restructuring to
address operations and management of the assets. Lenders,
with limited ability or desire to run daily operations, hired
asset managers, energy managers, and O&M service firms in
an attempt to minimize current cash losses and maximize
valuations of these assets for future sale.

An active secondary market for project loans developed in
2004, with original lenders selling debt to other banks and
hedge funds.” In some cases, debt that banks had traded at a
deep discount was resold to hedge funds and other investors
at or near par value based on perceived interest in plant
equity by buyers, or the ability to seek regulatory solutions
to distressed projects.”

Equity investors, including private equity investors, income
securities, and hedge funds were by far the largest pur-
chasers, acquiring more than 23 GW, a significant increase
from the 0.8 MW purchased in 2003. In keeping with their
own organizational diversity, financial purchasers had dif-
ferent investment strategies. Much of the contracted gener-
ation was purchased for its bond-like yield characteristics.
The balance was purchased with the expectation that value
would be realized through contract restructuring and mone-
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tization. Some financial players bought merchant genera-
tion with the hope that they would be able to quickly sell or
contract it to load-serving entities with prospective need for
additional supply. Assuming that demand growth would
eventually eliminate reserve margin overhangs, others
bought merchant position at deep discounts with plans to
hold plants until values reverted to replacement cost. In the
interim these financial players, much like original lenders,
outsourced energy and asset management to an emerging
group of service providers as well as provided interim capital
for working capital carrying costs such as insurance, mainte-
nance, and property taxes.

Fig 7: 2003-2005 Generating Plant Sales and Transfers
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Corporate Mergers & Acquisitions

At the corporate level, utilities and financial institutions
exhibited growing interest in mergers and acquisitions,
prompting many analysts to herald 2004 as the inauguration
of a new round of consolidation in the power sector.

One utility-to-utility acquisition was closed and three were
announced, with the largest proposed in December:

« Announced in December 2003, Ameren closed its acquisi-
tion of Illinois Power Co. in September 2004.

« In January 2004, Black Hills Corp announced the acquisi-
tion of Cheyenne Light, Fuel & Power from Xcel Energy.
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* InJuly 2004, PNM Resources, the parent of Public Service  local resistance in 2004:
Company of New Mexico, announced the intention to
acquire TNP Enterprises, the parent of Texas New Mexico ~ + Kohlberg, Kravis & Roberts’ attempt to acquire

Power Company from a group of private equity investors. Unisource, the parent company of Tucson Electric Power,
through Saguaro Utility Group was unsuccessful. The
* In December 2004, Exelon announced its intent to merge Arizona Corporation Commission rejected the aquisition

with PSEG, a plan that would create the nation’s largest offer in December 2004.
utility company by generation ownership, market capital-

ization, revenues, and net income. « Texas Pacific Group’s attempt to purchase Portland

General from Enron’s bankruptcy estate (through acquisi-

However, two high-profile private equity attempts to tion vehicle Oregon Electric), met with local opposition
acquire franchise-regulated electric utility operations, both and a municipal counteroffer.

announced in November 2003, failed in response to stiff
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Endnotes

5

Transmission data based on OMOI analysis of NERC's Electricity
Supply & Demand Data Base as of April 19, 2005. ERCOT trans-
mission data were retrieved from "Existing and Potential Electric
System Constraints And Needs Within The ERCOT Region" report,
October 1, 2004.

Generation data based on OMOI analysis of EIA's Electric Power
Monthly data and Platts.

Transcript of Technical Conference on Transmission
Independence and Investment, Docket No. ADo5-5-000 (April 22,
2005), Tr. 31. (Jon Larson, Trimaran Capital Partners).

Transcript of Technical Conference. Tr. 16-17 (Brendan Kirby, Oak
Ridge National Laboratories)

Transcript of Technical Conference. Tr. 32. (Jon Larson, Trimaran
Capital Partners.

FERC Form 1 data include accounts 352, 353-359.1. *FERC Form
1 data for 2004 is a preliminary data set based on 198 of 221
companies. The missing 23 companies accounted for 6.7 percent
of the Year Balance dollars in 2003. It was assumed that their
share of the total would remain constant in 2004. Transmission
addition levels for the 198 respondents, representing 93.3 per-
cent of the whole ($3.99 billion) multiplied by (100/93.3) pro-
vides a preliminary 2004 transmission addition level of $ 4.28 bil-
lion.

EEI Survey of Transmission Investment — Historical and Planned
Capital Expenditures (1999—2008) at 5 (Edison Electric Institute,
May 2005) (EEI Survey). The EEI Survey data are composed of
responses from 60 |I0Us for 2003 expenditures and for forecast-
ed budgeting. The survey included a breakdown of transmission
line construction costs and transmission substation costs, and
accounted for all Transmission Plant in Service reported on FERC
Form 1.

NERC 2004 Summer Assessment/forecast for August with
Uncommitted Resources; net revenues reflect estimated profits
from energy and capacity markets as detailed in Electric Almanac
Overview and Regional Profiles in Appendix.

US Power Sector: Shifting Capital Spending Patterns, CERA Client
Services, January 17, 2005, 5.

See Assessing the State of Wind Energy in Wholesale Electricity

State of the Markets Report ® June 2005

Markets, Docket No. ADo4-13-000, November 2004.
http://www.westgov.org/wieb/meetings/windfall2oo4/brief-
ing/FERCpaper.pdf

GE News Release October 18, 2004-
http://home.businesswire.com/portal/site/ge/index.jsp?ndmVie
wld=news_view&newsld=20041018005721&newsLang=en&nd
mConfigld=1001109&vnsld=681

&

In July, AEP closed on the sale of most of its Texas Central
Portfolio (10 power plants with a generating capacity of approxi-
mately 4 GW) to a joint venture of Sempra Energy Partners and
Carlyle/Riverstone Global Energy and Power Fund. In December,
most of the TX Genco assets (11 power plants with a generating
capacity of over 13 GW) were sold by CenterPoint to GC Power
Acquisition LLC, an entity owned in equal parts by affiliates of
The Blackstone Group, Hellman & Friedman LLC, Kohlberg Kravis
Roberts & Co. L.P,, and Texas Pacific Group.

&

Initially, Southern Power, an unregulated affiliate of Southern
Company, applied for FERC approval of power purchase agree-
ments (PPAs) with regulated affiliates Georgia Power and
Savannah Electric for output from MclIntosh. In hearings before
the Commission, interveners opposed approval of the PPAs on
the basis that they did not meet market-based rate standards for
affiliates. The Georgia PSC later directed Georgia Power and
Savannah Electric to acquire the facility to secure local supply.
Following asset acquisition, ongoing FERC proceedings were ter-
minated. See Southern Power Company, 108 FERC 61,134
(2004); Southern Power Company, 104 FERC 61, 041 (2003).

* |n 2003, OGE applied for FERC approval of the purchase of 77
percent interest in the McClain facility owned by NRG Energy.
The Commission set it for hearing in which interveners opposed
approval on the basis that OGE's initial mitigation proposal was
insufficient to thwart potential for market power. Ultimately, the
acquisition and revised mitigation plan were approved by FERC in
2004. See Oklahoma Gas and Electric Company and NRG
McClain LLC, 108 FERC 61,004 (2004); reh’g denied, 111 FERC
61,075 (2005).

s An asset that is trading “at par” is selling for its face value.
When the asset sells at face value, the bank has recovered the
amount of principal owed at maturity of the original loan.

* Merchant Power: Short Circuit Could Lead to Mega Returns,
Imperial Capital, LLC., January 31, 2005.
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Source notes

1. Transmission data based on FERC/OMOI analysis of NERC ES&D
Data Base, 2004 Updates from NERC as of April 19, 2005, ERCOT
data, and FERC Research. Generation data based on OMOI
analysis of EIA's Electric Power Monthly data and Platts
PowerDat. Mileage is the number of circuit miles greater than
230 kV added to a transmission system.

2. Based on EEl's planned total industry expenditures estimated
from 95 percent response rate to EEI's Electric Transmission
Capital Budget & Forecast Survey as of May 20, 2005.
FERC/OMOI applied a 2.45 percent annual inflation rate to EEI
results in real dollars; 2.45 percent was chosen based on the
Handy Whitman Index of Public Utility Construction Costs
2002—2003. 2004 FERC Form 1 reflects preliminary data.
Note: EEI Data represent shareholder-owned electric utilities.

4. Analysis of reserve margins from NERC 2004 Summer
Assessment/forecast for August with Uncommitted Resources;
net revenues reflect estimated profits from energy and capacity
markets as detailed in Electric Almanac Overview and Regional
Profiles in Appendix.

5. Data were gathered from the EIA Electric Power Monthly - Table
ES4: Plants Sold and Transferred in 2003 and 2004, and Platt’s
PowerDat, as of March 15, 2005. Note: The following buyer
types were merged into one category: IPP consists of IPP, IPP-
Cogen, and a retail supplier. Private equity consists of private
equity, financial arm of an industrial company, hedge fund,
and royalty income trust. Utility consists of utility and holding
company.

Disclaimer: This report contains analyses, presentations, and conclu-
3. Analysis of EIA's Electric Power Monthly Table ES3 and Platts sions that may be based on or derived from the data sources cited, but
PowerDat data as of March 1, 2005. Note: Energy sources are do not necessarily reflect the positions or recommendations of the data

merged in the following way. Renewable consists of black liquor,
landfill gas, wood, water, and wind. QOil consists of distillate fuel
and residual fuel. NG consists of natural gas. Coal consists of
waste coal. Data do not account for retirements.

providers.
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ENERGY MARKET

INFORMATION

M arket efficiency depends on timely, reliable, and pertinent

information. In the aftermath of recent crises, the

Commission and market participants have become increasingly

sensitive to these characteristics of effective markets.

In 2004, the Commission acted to improve energy market
information by:

+ Working with the industry to improve the quality and
credibility of price indices for natural gas and electric
power;

« Focusing attention on gas storage data by settling
cases with two companies that inappropriately shared
storage information and with a third company that

State of the Markets Report  June 2005

may also have done so, by holding a technical
conference on reporting, and by investigating an
anomalous inventory report that significantly moved
the market in November 2004; and

Improving the quality of the Electric Quarterly
Report (EQR), in which jurisdictional companies
provide a comprehensive report of their physical
electric sales.
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Introduction

Information is the lifeblood of healthy commodity markets,
including energy markets. Market efficiency depends on the
quality and transparency of information. Without pertinent
and reliable information, individual participants will make
uninformed decisions, and efficiency will decline.

If market participants find information difficult to obtain,
transaction costs grow and efficiency drops. Information
may also be costly to obtain or to use. Every market partici-
pant decides (tacitly, if not explicitly) how much to expend,
in effort and money, for market information. Well-func-
tioning energy markets must meet the information needs of
a variety of different market participants, including traders,
price takers, and regulators.

Traders. The category includes market makers with large
trading desks, speculators, and many others. These players
need access to pricing that they can trust for many different
energy products. Prices can vary by, for example, duration
(hourly, day-ahead, monthly, longer term), timing (now or
later), location (which implies valuing transmission), and
optionality. Traders can obtain such information from
transparent information sources, such as exchanges and
regional transmission organizations (RTOs), or because of
their active participation in the market itself, from less trans-
parent sources like voice brokers and direct negotiation.

Traders also use a wide variety of other information about
factors that may significantly affect price (such as weather,
outages, and load growth). They compete to obtain the best
information about the most important factors, and some set
up their own intelligence operations to do so. Market
demands drive traders to develop the most pertinent and
cost-effective information systems. As a result, the interplay
of many active traders can, in theory and probably in prac-
tice, create reasonably efficient pricing.

Price Takers. This category includes companies that cannot
or will not invest their time or money to obtain detailed
market information, generally because they are too small or
because their core business interests lie elsewhere. Examples
include smaller independent producers and distributors,
public power and gas organizations, and many customers,
large and small. Price takers depend on reliable, commodi-

tized pricing that does not require much research or
expense. In practice, they rely on transparent information
available from RTOs, exchanges, and published price
indices. They also depend on standardized forward instru-
ments like futures contracts for risk management, though
they may actually buy such products through a broker or
marketer. In a competitive market, they depend on active
traders to generate efficient prices and, crucially, on some
reliable mechanism to report those prices to them.
Transparency and standardization are the key ways to make
information usable for price takers.

Regulators. Relevant regulators include FERC, the
Commodity Futures Trading Commission (CFTC), and
state public utility commissions. They need enough infor-
mation to identify serious market abuses and flaws in the
way energy markets work. In recently deregulated markets
like some electric power, the ability to detect—and then to
correct—market flaws is particularly important.
Accordingly, it is vital that regulators have enough informa-
tion to monitor market activity.

What information is available to regulators (and when)
depends largely on the structure of the market. Locational
marginal, day-ahead, and real-time pricing, along with
capacity and ancillary services within RTO markets, are
almost entirely transparent and make much information
available in real time. Such transparency rests on standard-
ized operations and large, centralized mechanisms to collect
and disseminate the information. By contrast, most natural
gas markets and bilateral electric markets provide far less
detailed information, depending instead on trade publica-
tions to provide price indices. These markets are less trans-
parent than RTOs but often serve a variety of industry needs
well. In time, such markets may develop more standardized
platforms, rather like the IntercontinentalExchange (ICE)
and Nymez, to provide comprehensive and reliable infor-
mation akin to what is now available from RTO markets.
Finally, some electric power markets are almost entirely
opaque both to regulators and to price takers. In these mar-
kets (such as electricity in much of the Southeast), so little
information is available that price indices either do not
develop or have little value in price discovery.

In practice, the Commission has attempted to identify and
make use of all information available to it. For electric
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power, it has also developed the Electronic Quarterly
Report, a more comprehensive public reporting system than
anything available outside an RTO. The EQR reports juris-
dictional wholesale power sales, allowing for transparency
of physical, bilateral electric markets, although with a delay
of several months.

Improving Price Indices

Many energy market participants rely on price indices pub-
lished in the trade press for basic price information. Price
indices are especially important to natural gas and parts of
the electric industry that have fairly strong bilateral markets
but no RTOs. Published indices are convenient for price tak-
ers, as long as they consider them reliable.

Price indices developed as a journalistic service—not as an
integrated part of a market structure. In practice, they were
not always reliable. Prices were sometimes based on few or
no trades and were subject to misreporting and other abuses.
These indices often did not convey enough information for
market participants to judge the validity of reported prices.

After the misreporting and wash-trading scandals revealed
in 2002 and the subsequent false-reporting cases by the
CFTC, market sources reported less information to the
index compilers, making the indices even less thorough and
reliable.' Customers expressed a growing lack of confidence
in the indices.

Commission Response. The Commission worked to
improve indices since early 2003. In July 2003, it issued a pol-
icy statement,’ defining both the reporting standards and
desirable characteristics of indices. The Commission spon-
sored two technical conferences and two index workshops
to discuss problems and encourage practical industry solu-
tions. Many in industry worked to find and implement such
solutions.

Later in 2003, the Commission issued market behavior rules
that require adherence to certain basic standards by those
that report transaction data used in Commission-approved
tariffs.*On May 5, 2004, the Commission released a compre-
hensive staff report’ gauging improvement. A follow-up
technical conference, in June 2004, featured 26 panelists
who assessed progress to date and offered recommendations
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for further action. Another 29 parties supplied written com-
ments. The Commission also issued an order on the future
monitoring of indices.’

Amount of Data Reported. Some index compilers have
noted an increase in the volume of fixed-price transactions
reported. Platts, for instance, found that volumes and trans-
actions submitted for its monthly gas survey from February
through June 2004 increased by 35 percent or more, from
2003 levels. Volumes and transactions increased another 34
and 31 percent, respectively, in the first quarter of 2005 com-
pared with a year earlier. In its daily gas survey, Platts report-
ed that the number of natural gas transactions reported in
May 2004 was double that of November 2002 and that the
number reported in March 2005 was 34 percent higher than
ayear earlier. In March 2005, the number of daily electricity
transactions reported had risen by 74 percent from a year
earlier.’

Process Improvements. The May 2004 staff report docu-
mented improvements in the data reporting process by com-
paring responses from the first industry survey in
September 2003 with the second survey in March 2004 (see
Figure 1). The survey showed improvement for each of the
key price-reporting standards in the 2003 policy statement:

* The percentage of companies that report to index

Fig 1: Process Improvements
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compilers through a department that is independent
from the trading unit doubled to nearly two-thirds.

« The percentage of companies conducting annual inde-
pendent audits of their price reporting practices increased
from 5 percent to 58 percent.

* The percentage of companies with a public code of con-
duct for reporting transactions to index compilers rose
from 36 percent to 65 percent.

Amount and Quality of Information Provided. Index
compilers began providing more information about activity
at pricing locations in response to industry interest. For
example, the 10xGroup, an affiliate of ICE, provides a serv-
ice that includes the high, low, weighted average, and
change in price, along with the volume, number of trades,
and number of trading companies at each location for its
daily natural gas and electricity indices.

In 2003, Platts and Natural Gas Intelligence Press Inc. began
to designate trading locations in their monthly gas indices as
Tier 1, Tier 2, and Tier 3 to provide an indication of the level
of activity at each location. A Tier 1 location has volume in
excess of 100,000 MMBtu, Tier 2 between 25,000 and
100,000 MMBtu, and Tier 3 fewer than 25,000 MMBtu. In
August 2004, both publishers increased the information pro-
vided by including the number of trades and volumes traded
in daily indices and for Tier 1 and Tier 2 monthly indices.
They also discontinued some illiquid price indices.

Other index publishers also responded. Energy Intelligence
Group began to provide volumes and the number of transac-
tions as a result of the policy statement. Dow Jones began to
include the highs and lows with its day-ahead electricity
indices. Argus Media announced plans to add the number of
transactions to its hourly electricity indices.

Finally, index publishers began to show which price reports
rely on data from actual transactions and which are esti-
mates. Platts now notes with an asterisk and a footnote any
price that is an estimate rather than a weighted average of
reported trades. Other index publishers, including Energy
Intelligence Group, Powerdex, Argus Media, and Dow
Jones, also identify prices that are editorial estimates rather
than an average of actual transactions.’

While noting these improvements, however, the staff report
also expressed concern about the number of fixed-price
transactions in the month-ahead market and the degree of
industry reliance on index-based contracts rather than fixed-
price contracts. The widespread use of monthly indices for
natural gas contracts may be especially problematic. Many
monthly indices rely on a few deals covering small volumes.

Increase in Confidence. A survey conducted in March 2004
indicated that confidence in price indices averaged 6.9 on a
scale of 1 to 10. By industry group, the average ranged from
7.5 for gas utilities to 6.7 for marketers (see Figure 2).

Fig 2: Customer Satisfaction with Price Indices
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Moreover, conference participants noted that confidence
rose even higher after the release of the staff report that
detailed the findings of the March 2004 survey. For example,
the Process Gas Consumers Group stated that its “faith in the
price indices has been strengthened by the events of the past
two years.” EnCana Marketing (USA), Inc., said that it had a
“high degree of confidence in the prices that are being
reported and published” The American Gas Association
pointed out that “confidence in price reporting had
increased markedly” And the Electric Power Supply
Association said “both market liquidity and reporting has
increased and ... the markets’ confidence in indices has also
increased.” ®

Given the perceived improvement in the quality of gas and
electric indices, the Commission indicated it would contin-
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ue to monitor the process but did not think mandatory
reporting was necessary. On November 19, 2004, the
Commission issued the “Order Regarding Future
Monitoring of Voluntary Price Formation, Use of Price
Indices in Jurisdictional Tariffs, and Closing Certain Tariff
Dockets.” The order:

« Directed staff to continue monitoring price formation,
including adherence to the standards in the policy
statement;

» Reviewed the submissions of 10 index compilers and con-
cluded that they substantially met the standards;’

« Adopted criteria that would allow a price index location to
be used in a jurisdictional tariff; and

« Applied the newly adopted criteria prospectively only.

Natural Gas Storage

The Energy Information Administration (EIA) releases its
Weekly Natural Gas Storage Report every Thursday at 10:30
a.m. Eastern Time. Storage inventories show changes in the
balance of supply and demand. The report is particularly
important because other, more directly relevant, statistics
(such as production levels) are not immediately available.
EIA’s report is the only government-issued, regularly pub-
lished information that gives market participants a view of
current supply-demand dynamics in the natural gas industry.

The report affects the pricing of many transactions. Price
volatility for Nymex natural gas contracts increases immedi-
ately following the weekly release of the report, as traders
adjust their positions to reflect the new information. The
release of the EIA report can significantly affect other
natural gas commodity prices, transportation, and market
and trading behavior.

Given the importance of gas storage reports to markets
and the Commission’s charge to ensure that prices are just
and reasonable, FERC staff members actively monitor
storage reporting and its effect on gas markets. The
Commission undertook several oversight and enforcement
activities in 2004 to ensure accuracy and transparency of
storage information.
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Eliminating Sharing of Commercially Sensitive Data. In
2004, the Commission approved settlements with three
companies that communicated nonpublic, daily storage
injection, and withdrawal information to customers and
other market participants and, in one case, an affiliate, over
an extended period of time."” The behavior violated the
Commission’s standards of conduct and rules prohibiting
undue preference. The information had commercial value,
helping recipients understand and anticipate gas price
movements. The information was also potentially helpful to
pipeline transportation users, because it provided insights
into pipeline operational dynamics and, on occasion, the
likelihood of curtailments. The settlements included civil
penalties, refunds to customers, and remedial actions to
prevent future improper exchanges of storage-related
information.

Technical Conference on Storage Reporting. Following
the settlements, the Commission invited the public to file
comments regarding enhanced storage reporting in advance
of an upcoming technical conference."” The conference, on
September 28, 2004, explored whether the Commission
should require interstate pipeline companies and other
owners and operators of storage facilities to post each day’s
inventory levels electronically to increase transparency and
deter communication of nonpublic, storage-related
information.

Those who filed comments, as well as those who participat-
ed in the September 28, 2004, conference, agreed that stor-
age information is relevant to the market’s performance.
Discussion explored the potential value of publishing stor-
age information daily to assist in decision-making and possi-
bly reduce costs associated with volatility, thereby potential-
ly increasing wholesale market efficiency.

Views differed on whether or how to proceed. Some argued
that more frequent postings on pipeline websites would
mean that only larger firms could pay for services to collect
the information. Others contended that initial confusion
and problems with administration and accuracy of postings
would overwhelm any market benefit that a more frequent
data stream would offer. Still others questioned the merits
of daily posting for a market they assessed as operating
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Fig 3: Interstate Storage Posting Practices
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satisfactorily. Some expressed concern with the disaggregat-
ed and potentially incomplete nature of any proposed
reporting requirements.” Finally, many argued that current
levels of posting by interstate operators already provided
adequate transparency.”

Investigating an Erroneous Storage Report. Weekly stor-
age inventory reports that stray outside the range of expecta-
tions can have dramatic price consequences. On Wednesday,
November 24, 2004, the day before Thanksgiving, the EIA
released a weekly storage report at noon showing a 49 Bcf
withdrawal of natural gas from storage for the week ending
November 19. The price of natural gas futures contracts
immediately shot up, reacting to the sharp contradiction of
published reports that had forecast an announced with-
drawal of 13 to 25 Bcf. The December Nymex gas futures
contract prices closed on November 24 at $7.98 per MMBtu,
up $1.18 on the day. This development was of particular
concern because it occurred during the expiration of the
December contract and therefore set the price for gas deliv-
ered that month.

The withdrawal was so unexpected that, in addition to the
price volatility, traders and analysts began to speculate about
a possible error in EIA’s reporting. Reflecting a widespread
belief that the report was wrong, the market began to fall.
From Monday, November 29, to Wednesday, December 1,
2004, the January contract dropped more than 50 cents.

Price ($ /MMBtu)

EIA policy, meanwhile, stipulated that any revision would
not come until the following Thursday, the day of EIA's next
regularly scheduled release. Also in keeping with EIA policy,
the revision would be unaccompanied by explanatory
detail.

Accordingly, on December 2, EIA issued a report that includ-
ed a revised number for the amount of natural gas with-
drawn from storage for the week ending November 19. The
revised number was 17 Bcf—32 fewer Bcf than reported orig-
nally. Nymex January futures prices dropped by $0.60 to
$6.81.

On November 28, the Commission began to investigate the
event and subsequently helped identify the cause of the
error. The Commission estimated that the error and the
associated price increase may have cost market participants
from $200 million to $1 billion. The exact financial effect
was difficult, if not impossible, to determine because of the
many factors that influence gas pricing.

Through their investigations, the Commission and the
CFTC sought to determine what happened and whether
individuals who knew of the mistake had used their knowl-
edge to take advantage of the market responses. The initial
approach was to identify large withdrawals and Nymex
positions, and then to contact storage holders and operators
to ascertain their reasons for making withdrawals.

Fig 4: Natural Gas Futures - November 24, 2004
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Based on its investigation, the Commission was able to
assure market participants that it found no indication that
Dominion traders knew of the mistaken report or that
Dominion based any trading strategies on the incident. The
results indicated good standards of conduct training and
compliance at Dominion. An analysis of broader market
activity, especially on Nymex in coordination with the
CFTC, found no evidence of any trading strategy that
involved the erroneous report.

As a preventive measure, Dominion instituted reporting
process improvements that require a designated Dominion
manager to call to confirm the accuracy of all data that ETIA
receives in storage reports from Dominion management
employees.

Electric Quarterly Report—
Enhancing Market Oversight

The Commission requires public utilities and power mar-
keters to file an Electric Quarterly Report 60 days after the
end of each quarter." An EQR must summarize the contrac-
tual terms and conditions in all jurisdictional sales service
agreements (including market-based power sales, cost-based
power sales, and transmission service) and set out detailed
transaction information for power sales (and merchant
transmission negotiated rate transactions) during the most
recent calendar quarter. Data for each sale are to include the
identity of the seller and purchaser; the product sold (e.g.,
energy, capacity); the exact date and time of each sale; key
terms of each sale (e.g., whether it was short- or long-term,
peak or off-peak, hourly or weekly); and the quantity, rate,
and amount charged. Filing EQRs quarterly is required to
maintain market-based rates. The EQR makes part of the
overall physical electric market fully transparent after the
fact. In doing so, the report enhances regulatory oversight.

The EQR is not fully comprehensive. It excludes:

+ Generation to serve native load;

« Sales by federal authorities such as Tennessee Valley
Authority (TVA) and Bonneville Power Authority (BPA);

« Sales by other public entities;
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* Sales within the Electric Reliability Council of Texas
(ERCOT); and

» Sales by qualifying facilities (QFs) under QF contracts.

FERC has worked to improve the EQR by introducing and
improving filing software, directing filers to review their
submissions for errors, conducting EQR workshops, stream-
lining entries, and standardizing control areas.

Most recently, staff implemented several validation checks.
In an ongoing effort to improve data quality, staff updated
“flags” to detect such incorrect entries as disaggregated
transaction data, mistakes in reporting affiliate status, suspi-
ciously high or low prices, trading companies not reporting
book outs, and data inconsistent with other filings (e.g.,
Form 1, 10-K). Such measures have improved quality
although, in some cases, the new stringency has led to
increases in late filings (see Figure 5).

Checks for outlying data have reduced identified errors in
reported data (see Figure 6).

FERC continues to improve EQR data collection and to
make requirements clearer for respondents. As of the end of
2004, 991 respondents at 1,165 companies reported approxi-
mately 5.5 million lines of transaction data each quarter.
The EQR data provide important insights into the bilateral
physical power market, which otherwise remains largely
opaque. Omissions remain a concern, as sales by nonjuris-
dictional entities (detailed earlier) are not included in the

data.

Conclusion and Future Issues

Cost-effective provision of timely, reliable, and pertinent
information is crucial to the health of all markets. Different
market participants require different kinds of information.
The Commission supports the development of market
information systems that meet diverse needs. It has shown
its willingness to help develop practical approaches to
improving information quality and access to all participant

types.

The Commission also continues to develop its own informa-
tion resources to monitor energy markets better.
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Information resource development includes maintaining
access to many publicly available information sources, devel-
oping data collections (such as the EQR), and obtaining
more detailed information when needed in particular situa-
tions or individual cases.

Energy markets face further information challenges.
Among the most important of these are:

The jurisdictional split between physical and financial
trading. The CFTC regulates financial trading, whereas the
Commission regulates (most) physical trading. Because
market players can structure most transactions to be either
physical or financial, it can be difficult for either the
Commission or the CFTC to get a picture of the intercon-
nected market.

The jurisdictional splits within the physical side of the
power industry. The Commission does not regulate munic-
ipalities, cooperatives, and other public electric entities. As a
result, it is very difficult to get fully comprehensive informa-
tion about the overall physical market.

Fig 5: 2002-2004 EQR Filings
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The different market platforms within the electric
industry. Much of the electric industry uses RTO market
structures that are similar. Other parts of the industry have
fairly strong bilateral markets, as does natural gas. These
structures tend to produce information that is less
transparent than that of an RTO, but still allows a fairly wide
range of markets to develop. Other regions (e.g. the
Southeast) tend to have very little information available and
therefore see only rudimentary markets. The challenge,
therefore, is twofold: how to integrate the information
aspects of different functioning market platforms (such as
natural gas and electric RTOs) and how to develop the infor-
mation infrastructure for regions that barely have function-
ing markets today.
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Endnotes

Events since the bankruptcy of Enron in late 2001 have reduced
confidence in price indices. In 2002, the Commission’s Western
Markets Task Force investigated the role that natural gas indices
played in the high prices charged for electricity in California in
2000-01. The Final Report on Price Manipulation in Western
Markets, issued March 2003 in Docket No. PAo2-2-000, deter-
mined that employees of several companies reported false infor-
mation to publishers of price indices in an effort to skew indices
in favor of their trading activities positions (short or long) taken
in both the physical and financial markets. Subsequently, the
CFTC and certain U.S. attorneys also initiated investigations into
false price reporting that resulted in significant civil penalties on
a number of energy companies and indictments of some individ-
uals.

Policy Statement in Natural Gas and Electric Price Indices, 104
FERC 61, 121 (2003).

Report on Natural Gas and Electricity Price Indices, Docket Nos.
PLO3-3-004 et al. May 5, 2004.

Order Amending Market-Based Rate Tariffs and Authorizations,
105 FERC 61,218 (2003), reh’g denied 107 FERC 61,175 (2004),
and Order No. 644, Amendment to Blanket Sales Certificates,
FERC Stats. & Regs. 31,153 (2003), reh’g denied 107 FERC
61,174 (2004).

Order Regarding Future Monitoring of Voluntary Price Formation,
Use of Price Indices in Jurisdictional Tariffs, and Closing Certain
Tariff Dockets (2004) 109 FERC 61, 184.

Platts comments (June 14, 2004) at 1-3 and discussion with staff
on April 6, 2005. Platts also noted that its gas survey now has

more than 60 contributors and that all but one of the top 12 trad-
ing companies are reporting their natural gas transactions. /d. at

34,
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Platts Technical Conference Comments (June 14, 2004).
Ibid.

Argus Media Inc., Bloomberg LP, Btu/Data Transmission
Network, Dow Jones and Co., Energy Intelligence Group, Natural
Gas Intelligence Press Inc., IntercontinentalExchange Inc. (10x),
lo Energy LLC, Platts, and Powerdex Inc.

The Commission issued an order in Docket INog4-2-000 approv-
ing three stipulation and consent agreements. The agreements
state that the signatories—two interstate, natural gas pipeline
companies and one local distribution company—communicated
their respective, nonpublic storage inventory information to cus-
tomers or industry participants.

Enhanced Reporting of Natural Gas Storage Inventory
Information, Docket No. ADo4-10-000.

Technical Conference (September 28, 2004).

Analysis of informational postings. Daily scheduled does not
always include no-notice storage activity.

Revised Public Utility Filing Requirements, Order No. 2001, 67 FR
31043, FERC Stats. And Regs. 31,127.

Disclaimer: This report contains analyses, presentations, and conclu-
sions that may be based on or derived from the data sources cited, but
do not necessarily reflect the positions or recommendations of the data
providers.
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MARKET BEHAVIOR RULES:

EFFECTIVENESS REVIEW

I n November 2003, the Commission issued Market Behavior Rules to fill a