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EXECUTIVE SUMMARY

Cdendar year 2000 was the firgt full year of New Y ork 1SO operation, which has included the most
ambitious implementation of competitive dectricity markets attempted to date. In late 1999, the

NY SO smultaneoudy implemented competitive day-ahead and hourly energy markets, operating
reserves markets (30-minute, 10- minute spinning, and 10-minute non Synchronous reserves), a
regulation market, an instaled capability market, and a TCC market. The energy and reserves markets
are implemented with three independent market models. one to operate the day-ahead market, one to
perform hourly scheduling of externa transactions and certain generating units, and one to dispatch
resources in red-time. Although a number of operationa issues have arisen in the implementation of
these markets, the trandtion to competitive eectric markets has been remarkably smooth given the
unprecedented scope of this effort.

However, recent experience in Cdifornia has shown that the costs of implementing deregulated markets
that do not operate efficiently can be enormous — resulting not only in substantia economic costs for
consumers, but dso in red reductions in the reliability of eectric supply. As some have noted, there are

anumber of Smilarities between conditions in the dectric markets in Cdiforniaand New Y ork:

Both states have generation siting processes that have resulted in very few new generators
entering the market over the past five years.

Each has experienced steady load growth that has sgnificantly outpaced the growth in new
supply.

The regulators in both states pursued an aggressive program of generation divestiture, resulting
in amuch larger portion of the power being sold through the market at market-based prices.

The fundamentd designs of the two markets, however, are quite different. The centraly dispaiched
locational margina pricing design employed in New Y ork should provide a more stable foundation for
the New Y ork power markets. Nonetheless, as market conditions become increasingly tight, it is
particularly important to closely monitor the performance of the markets to identify and address
potential concerns as early as possible. The report thoroughly examines how the markets have
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performed during 2000 and identifies sgnificant issues that need to be addressed going forward. This
includes not only an assessment of the market outcomes and operations, aswell as the conduct of

market participants.

The marketsin New Y ork are designed to produce the most theoretically efficient outcomes by
minimizing the bid production costs of meeting demand while setting economicaly efficient prices a each
location to send proper signasto suppliers. However, the efficiency of these markets dependsin large
part on suppliers being subject to sufficient competitive discipline to compe them to offer their resources
at bid prices close to their margind production costs. Absent market power, this conduct will maximize
the suppliers’ profits and facilitate the efficient market outcomes described above.

Likewise, the efficiency of the markets will be compromised if load- serving entities or tranamisson
owners bid or take other actions that influence prices or other market outcomes. Therefore, this report
includes an assessment of the market participant conduct to determine whether their conduct is

cons stent with workable competition.

The conclusons drawn in this report include:

Thefird priority for ensuring the competitiveness of the New Y ork markets must be to facilitate the
entry of new generation and investment in transmission:

- Theinahility of investorsto Ste sgnificant amounts of new generation in the face of growing
loads will make the marketsincreasingly vulnerable to large price fluctuations, even without
drategic withholding by suppliers;

- | haveforecasted that summer dectricity prices are likely to rise by close to 50 percent over
the next four yearsif new generation is not built;

- Thelack of new congtruction will aso increase the vulnerability of the market to abuses of
market power as transmission congraints and tight supply cause withholding to have alarger
effect on prices,

- The process for quantifying and awarding new transmission rights to those investing in new
transmission should be completed to provide improved incentives to upgrade the network and
relieve congestion.




Annual Report on the New York Electric Markets Executive Summary

The dectric marketsin New Y ork have been competitive under most conditions experienced to
date:

- Except for severd isolated instances, the andlyss reved s that suppliers bid in amanner
cons stent with workable compstition.

- Theseingances can be effectively remedied under the current mitigation measures, and the
automated mitigation procedure (*AMP’) should effectively address the one day lag in the
implementation of mitigation.

- Lower conduct thresholds for identifying economic withholding do not appear necessary a
this point, but further assessments will be made.

The competitive markets implemented by the New Y ork SO have caused suppliersto offer 5to
10 percent more output from existing generating unit in comparison to the prior regulated system.
This additiona supply is among the red benefits resulting from the competitive marketsand is
especidly important under the prevailing tight market conditions

Prices were not been unreasonably high during 2000 given the dramatic increase in fuel prices over
the year and large unit outages — prices during 2000 would have averaged very closeto 1999
levels without these factors.

The poor performance of the transmission interface between New Y ork and New England aso
contributed to the higher pricesin 2000;

- Work to resolve seamsissues with nelghboring markets should continue as rapidly as possble
-- interim improvements should be implemented prior to summer.

Withholding in the 10-minute non-synchronous reserve market (* 10-minute NSR”) resulted in non-
competitive prices in that market, and in the 10-minute spinning reserves and regulation markets
during the spring of 2000.

- Thebidding requirements and pricing provison implemented to remedy thisissue has
effectively addressed thisissue;

- Software changes made to increase the amount of reserves that can be provided from existing
fecilities have improved the competitiveness of the reserves markets,

- Further modifications to pricing and other provisons in the reserves and regulation markets
may facilitate an increase in the supplies offered in these markets. The additiona supplies
would improve the competitiveness of these markets, as well as provide benefits to the energy
market by loosening capacity conditions when demand pesks.

Fadilitating Sgnificant demand-side response to wholesale prices will improve both the
competitiveness and religbility in the New Y ork markets during peak demand conditions.
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Market Costs and Pricesin 2000

During the first full year of market operations, dmost $5 hillion in energy and ancillary services tled
through the NY1SO markets. The following figure showsthe total costs by month generated in both the
day-ahead and red-time markets. The total expenses associated with energy include not only the
energy costs shown in the figure, but also the energy losses and congestion costs.

Monthly New York Electric Market Expenses
January to December 2000
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Congestion codts are those resulting from the differences in prices between various locations on the
New York system. The congestion costs totaled more than $1.2 billion for the year, pesking during the
summer when transfers from lower cost resourcesin Western New Y ork to the load in Eastern New
York and New Y ork City were most valuable. This chart dso shows that ancillary services costs were
amuch larger share of total costs during the spring of 2000 than later in the year, which is explained
below.
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The mogt sgnificant transmisson condrant in the State is the Central- East Interface that limits the
power that may flow from Western New Y ork, PIM and Canada to Eastern New Y ork and New
England. Thissingleinterfaceis responsible for the mgjority of the congestion costs produced in the
New York market and islikely the most economicaly sgnificant tranamission interface in the Northeedt.

Monthly Average Day-Ahead Pricesin New York
January 2000 to December 2000
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The pricesin Eastern New Y ork were sgnificantly higher than pricesin Western New Y ork as a result
of the congestion on the New Y ork system. Day-ahead pricesin Eastern New Y ork included two
episodes of very high prices (termed “price spikes” by many), occurring on June 26 and August 9.
Although these episodes were short-lived, they had a considerable effect on the average pricesin the
two months. The figure shows that without the price pike that occurred on June 26 when hourly prices
exceeded $1200, the average price for June would have been 22 percent lower. Likewise, day-ahead
energy cogts for June would have been $120 million lower without the June 26 price spike.
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These types of pricing episodes can be the legitimate result of the tight market conditions that occur
when |load pesks and supplies become scarce, or caused by physical and economic withholding of
supplies. Itiscritica in monitoring the market to have the ahility to differentiate these two causes. The
daily monitoring process screens the markets to detect and remedy various types of withholding. This
process effectively addresses the latter potential cause of price spikes, but not the former. As demands
continue to grow without significant new generating resources being added in congtrained areas of the

network, the frequency of price spikesis likely to increase.

Forecast of Average Summer Pricesin New York
Juneto August -- All Hours

$0 1 0
46% Increase . price Spike Hours
$30 A
22% | ncrease
570 - 2000 Actua = 6 Hours
7% Increase
$60 -
2001 Summer = 9 Hours

%50 - 2003 Summer = 22 Hours
o 2005 Summer = 45 Hours
$30

$20 -
$10 A

g) .

2000 Actual 2001 2003 2005

Thisfigure shows aforecast of average summer energy prices over the next four years, assuming no
new resources are avalable. Astheload grows, the number of high price episodesin thisandysis
increases in Eastern New Y ork from 6 hours in 2000 to 45 hours by 2005, resulting in average prices
that are dmost 50 percent higher than last summer. These price forecasts assume that the competitive
bidding patterns observed over the past year continue in the future.

However, as market conditions become increasingly tight, the incentive for suppliers controlling a
substantid amount of generation to withhold a portion of its resources will increase and the markets will

be vulnerable to additional priceincreases. For both of these reasons, it is essentia for policymakersin

Vi
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New Y ork to address the current barriers to the construction of new generating facilities. Likewise,
barriers to Sgnificant transmission upgrades need to be removed as they would not only lower
congestion costs, but aso alow the markets in Eastern New Y ork to be contested to a greater extent
by suppliersin Western New Y ork and adjacent RTOs.

Analysis of Bidding Patterns

In addition, until sufficient new generation is added to the system and additiona transmission capability is
available, mitigation measures will continue to be a very important tool to alow the NY1SO to address
grategic withholding and ensure the integrity of the competitive market. Mitigation was employed in
isolated cases to address bidding that qualified as economic withholding under the Market Mitigation
Measures (“MMM?”), including June 26.

| consult with the NY1SO in their daily monitoring of the markets for behavior that isincongstent with
competitive conduct. This report also provides anadyses of longer-term trends to assess the competitive
performance of the markets. These analyses are generdly intended to determine whether the structure
and design of the markets are providing incentives sufficient to compe participants to behave
competitively. These anayses have produced a number of results that together demondrate that
performance of the markets has generaly been consistent with workable competition.

Firgt, the accepted bids from suppliers on a unit-by-unit basis generdly reflected the varigble fuel costs
of the generating units. Since fuel costs condtitute the largest share of a generator’s margina cost in the
normal operating range, this andyss shows that generators have been bidding their suppliesina
competitive manner. It also suggests that the reference prices (computed based on past accepted bids)
used by the NY1SO to monitor these bids are appropriate.

Second, bids that have exceeded the market monitoring thresholds for economic withholding and total
deratings (some of which may condtitute physica withholding) have both falen in quantity as loads rose
in 2000. These results support a conclusion that the markets have been workably competitive since the
incentive to withhold in a non-competitive market should rise sgnificantly as load rises and supply

Vii
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conditions become tight. In a competitive market, suppliers will atempt to maximize the supply offered
asload rises to profitably sdll as much output as possible. In addition, the quantities potentialy
qualifying as economic or physca withholding were no higher for large generation owners than small

owners. This aso supports the conclusion that the markets are not subject to substantia market power.

Third, theload bid by load serving entities (“LSES’) was generaly close to their actud load. During the
summer, the LSES bid more load into the day-ahead market than their actual load on average. The
market power concern that was raised related to load serving entities was that they may ddliberately
under-bid day-ahead to cause artificidly low day-ahead prices. However, the anadysis of load bidding
does not reved that this has been a concern. The over-bidding during the summer is congstent with a

rationa attempt to hedge the load againgt the excess volatility in the red-time energy market.

Lagtly, the report andyzed the changes in the quantities of energy that were offered under the prior
regulated system versus the amounts offered in the NY1SO' s competitive wholesde markets. This
anaysis showed that the increased amounts of energy offered into the NY SO energy markets totaled
1000 MW to 3500 MW under various measures of the increase. This supply increase of 5 to 10
percent from existing generating units (excluding the effects of outages, new unit additions, €fc.) isa
result of the superior incentives provided by competitive wholesdle markets. These benefits are
particularly important under current conditions with supply conditions becoming increasingly tight.

While bidding patterns in the energy markets were generdly consstent with workable competition,
withholding in one of the reserves markets during the spring of 2000 caused ancillary services cossto
be substantidly higher during late January through March of 2000. The key reserve market was the 10-
minute NSR market. The amount of 10-minute NSR capability offered decreased subgtantidly, while
much of the capabiility that was offered was bid at levels subgtantidly higher than previous levels (and
higher than reasonable variable, opportunity, or other margina costs). One of the principd factors
contributing to thisissue was the fact that the 10-minute NSR capability is principaly held by only three
suppliers, resulting in ahighly concentrated market.

viii
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Percent of Total Market Costs

Reserves and Regulation Costs
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The effect of this conduct is apparent in this figure, which includes subgtantialy higher pricesfor dl 10-
minute reserves and for regulaion. Regulation prices are affected by conduct in the reserves markets
because the same resources that can provide regulation can aso usudly provide 10-minute oinning
reserves. Therefore, atificid tightness in the 10-minute reserve market will cause some of the resources
that would otherwise have provided regulation to be scheduled to provide 10- minute reserves instead.
Thetota effect of this conduct was estimated a roughly $70 million and, regrettably, occurred prior to
FERC' s gpproval of the mitigation measures that would have alowed the NY1SO to address the
conduct more quickly.1 The conduct was ultimately remedied by imposing bidding requirements that
preclude both economic and physica withholding. Since these measures were implemented, the
reserves markets have been relaively stable and additiona 10-minute reserve capability has been
fecilitated by NY1SO software changes. These additional supplies should substantialy increase the
competitiveness of this market and ultimately dlow the remova of the bid restrictions.
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Other Factors Affecting Pricesin 2000

The energy prices shown above for Eastern and Western New Y ork were higher than historical levels
prior to the implementation of the NY SO markets. However, the andlyss of bidding patterns shows
that suppliers have generdly bid their output into the market in a competitive manner and, therefore,

have not been the cause of the higher prices.

The andysisin thisreport reveds that the primary causes of the higher prices are red factors that would
have caused prices or costs to rise under any type of market. The first factor was the dramatic risein
naturd gas and ail prices. Oil and naturd gas are on the margin in most hoursin Eastern New Y ork.
From September 1999 before the introduction of the NY SO markets, the average monthly price of
fud ail rose by as much as 70 percent during 2000, while the average monthly price of natura gas rose
by more than 400 percent during the year.

The second factor the report analyzed was the outage of the Indian Point 2 nuclear unit (“1P2") that
reduced the supply of energy in Eastern New Y ork by approximately 1000 MW. This had the largest
effect during the summer when the reduced supply in Eastern New Y ork contributed to the price spikes
in June and August. The report andyzes these two factors by estimating what prices during 2000 would
have been absent the fud price increase and the Indian Point 2 outage. The figure below shows the
results of thisandyss. This figure shows that these two factors resulted in price increases on a monthly
average basis ranging from 11 percent to 84 percent. Absent these factors, average prices would have
been at levels equivaent to prices during 1999 prior to the implementation of the NY1SO markets.

Unusudly cool wegather during July and, to alesser extent August, also affected prices by reducing the
peak loads during the summer of 2000. Therefore, the report includes an andysis of the loads that were
forecasted to prevail under normal weether conditions, finding that the adjusted prices in Eastern New

Y ork would have risen by approximately $7 per MWh. The loads during 2000 in nort summer months
were generdly higher than historica levels. Therefore, even with this load adjustment to account for

cool summer wegther, the adjusted prices shown in the figure below to account for fuel prices and the

| P2 outage would have only been dightly higher than higoricd levels.
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DAM Prices Adjusted for 1P2 and Fuel Prices
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The report aso identifies other factors that affected prices or costs in the NYISO markets during 2000.
The most important of these factors was the scheduling of externa transactions between New Y ork and
neighboring regions. In particular, the falure to fully utilize the New England interface contributed to
higher pricesin Eastern New Y ork. On June 26 for example, net exports of more than 500 MW were
scheduled out of New Y ork when day-ahead prices exceeded $1200 while the clearing pricesin New
England for the same hours were less than $60. Because exports were scheduled in those hours, the
tota amount of transmission capability available to schedule additionad importsinto New Y ork
exceeded 2000 MW, which would have substantialy mitigated the energy price spike.

The report analyzes the scheduling processes in New Y ork and finds that the market models did
schedule transactions economically according to the market rules. However, other considerations have

prevented market participants from bidding externd transactionsto fully utilize the interfaces. These

Xi
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congderations include tariff provisons and conflicting market rules that hinder externd transactions. The
NY S0 issued two emergency corrective actions (“ECAS.”) to resolve a pricing problem associated
with externd transactions that created poor incentives and higher risks for participants.

These issues are being studied through the memorandum of understanding (“MOU”) between the
NY SO, the other Northeast 1SOs, and the Ontario market operator. This process has resulted in
some improvements that have aready been implemented, or planned to be implemented in the near-
term, that should improve the utilization interfaces.

In addition, the day-ahead market study sponsored by the NY SO, New England, and the Ontario
IMO hasinitidly identified longer-term dternatives that would improve the arbitrage and coordination
between the markets.

Lastly, anumber of operationa issues have arisen, some of which affected prices or market costs. The
report describes these issues and identifies those that have been addressed or will be addressed in the
short-term. Operationa issues should be expected during the start-up phase of any new market
sructure, particularly one with as broad a scope as the NY 1SO markets. Mogt of these issues are not
subject to quantification without extensve modeling or other analysis. However, the report does assess
the most important of the operationa issues and does not find that they have generated costs as
sgnificant as the other factors listed above.

Conclusions

Although additiona work needs to be done to resolve seamsissues with adjacent markets and some of
the operationdl issues that have been identified over the past year, the NY SO’ simplementation of
competitive energy and ancillary services marketsin New Y ork has been relaively successful. The
markets have not been subject to significant market power abuses as the markets have performed in a
workably competitive manner. The existing mitigation measures will alow the NY 1SO to effectively
remedy any market power concernsthat may arisein the future without the additiond price controls that
many have caled for in New York. Infact, many of the proposed price controls would likely cause the

Xii
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unintended result of driving some of the current supply into other markets while discouraging entry of
supply from outside New Y ork.

The higher prices experienced in New Y ork have been driven primarily by red factors that cannot be
eliminated through the gpplication of various types of price controls. Thesered factorsinclude the
redity that supplies can become scarce when demand peaks since barriers to new generation have
prevented sgnificant new supply from entering the market. These barriers need to be minimized or
eliminated as soon as possible.

Beyond finding solutions that will alow the Sting of new generation and transmission facilities, resolving
the seams issues with neighboring markets to alow for the emergence of broader power markets over
the Northeast region should remain one of the highest priorities. These improvements will increase the
gability of the New Y ork markets and reduce the potentia for competitive concerns, many of which
have dready been identified.

The NYISO is dso working to implement provisons that facilitate more liquid forward contracting
markets. Forward contracting plays avitd role in the emergence of stable and competitive wholesde
markets. These changes should be granted ardatively high priority, but implemented in a manner that
minimizes the potential for market abuses.

The report identifies severd potentid changesto the ancillary services markets that would ultimately
increase the supply offered in these markets and ensure that they remain competitive. However, these
changes would not warrant a priority as high as the other issues described above since the performance

of the ancillary services markets, excluding the episode in the spring, was generdly very compstitive.

Lagtly, the NY1SO has recently expanded the capability for LSE’sto bid their load in the day-ahead
market in a price-responsive manner (i.e., shift load from the day-ahead market to the red-time market
based on pricesin the day-ahead market). In addition, the NY1SO is pursuing programs that would
compensate |oads that can physicaly reduce their consumption in response to gppropriate price sgnas.

These programs are important in the long-term to mitigate the price fluctuations that result when un-

Xiii
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responsive load must be served at any cost as supplies become scarce. True demand participation in
these markets will improve the competitiveness and stability of the markets, however achieving a
meaningful leve of participation in these programs will likely take some time.
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. INTRODUCTION

The NY1SO began the operation of New Y ork’ s current competitive wholesale power marketsin
November 1999. The NYISO’s auction-based markets that seek to minimize bid production costs of
meseting energy and ancillary services demands replaced the centrally dispatched power pool that had
operated in New York. The NY1SO energy markets set market- clearing prices that reflect
transmission conditions by establishing prices a each location equd to the margind cost of serving the
location (i.e., location-based margind prices or LBMPs).2 The implementation of these markets was
fecilitated by the presence of the New Y ork Power Pool infrastructure and systems. Nonetheless, the
start-up of the New Y ork 1SO markets is perhaps the most ambitious introduction of competitive
wholesale markets attempted by a system operator to date,

PIM, for example, initiadly implemented a red-time energy market when it began operation asan 1SO
and has added other markets over time, such as a regulation market and a day-ahead energy market.
In contragt, the NY 1SO smultaneoudy implemented both day-ahead and redl-time energy markets,
three operating reserves markets (10-minute spinning, 10-minute non-synchronous, and 30-minute), a
regulation market, an indtalled capability market, and firm transmisson rights.

Simultaneous implementation of these markets promised to ddliver the benefits of full competition to the
market more quickly, while recognizing the economic trade- offs between using resources to produce
electricity versus ancillary services. However, this approach aso increased the chances of encountering
ggnificant operationd issues during the trangtion period. This report reviews the performance of the
NY SO markets during their initid period of operation in 2000.

Pricesin the NY1SO energy markets during 2000 were higher than historica levelsthat prevailed prior
to the implementation of the NY SO markets. A number of externd factors occurring in 2000
sgnificantly influenced dectricity prices, including consderable increasesin input fud pricesto eectric
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generators, much lower than average temperatures during the summer, and the outage of ardatively
large amount of generating resources. These factors must be accounted for in any assessment of the
competitive performance of the NY1SO’'s markets. Therefore, the analysisin this report separately
examines the effects of these factors from the effects of the bidding patterns of the market participants
and the operations of the NY1SO markets.

With regard to longer-term trends, New Y ork loads continued to grow in the face of limited expansions
in generating capability, which has led to shrinking reserve margins and increasingly tight market
conditions during pesk load periods. Although more than 30,000 MW of new proposed generating
cagpahility is currently in the queuein New Y ork, a very difficult Sting process for new generation has
prevented substantial new resources from entering the market in the near-term. These conditions will
lead to substantialy higher prices as periods of supply scarcity that are generaly accompanied by very

high prices occur much more frequency.

In addition, the increasingly tight market conditions projected over the next few years (absent substantia
new capacity) make it essentia to ensure that the New Y ork 1SO markets create the proper incentives
for supplierswithin and outside of New Y ork to offer their resources competitively. Therefore, this
report includes an andysis of bidding patterns to assess whether the structure and rules of the New

Y ork markets are providing efficient incentives to market participants.

During 2000, dmost $5 billion of energy and ancillary services were settled through the NY 1SO dectric
markets. This does not include the value of power traded through forward energy markets or any other

transactions that are settled outside of the NY 1SO.

Figure 1 provides asummary of the total market expenses that were incurred during in each month
during the year. The cogtsin this figure include market costs settled through both the day-ahead and
real-time energy and ancillary services markets. The figure does not include costs associated with the
sdeof TCCsor ingaled capability (ICAP). The total market expenses associated with energy include

not only the energy costs shown in the figure, but aso the energy losses and congestion codts.
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Figurel
Monthly New York Electric Market Expenses
January to December 2000
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This figure shows that energy and associated congestion costs accounted for the mgjority of the costs
cleared through the NY 1SO markets, athough ancillary services expenses and uplift o represent a
sgnificant portion of the costs. Each of these areas are reviewed and andyzed in the following four
sections of this report.

Section |1 reviews the energy market outcomes and includes an andlysis of a number of externa factors
that have influenced energy pricesin 2000.3 These factors include the outage of alarge nuclear unit in
Eastern New Y ork and a substantial increase in natural gas and oil pricesthat are primary inputsto
electric generatorsin that area. This section of the report also includes aforecast of summer energy
prices through 2005 to examine the implications of current barriers that have hindered the development
of new generaing resources. Ladlly, this section thoroughly examines the scheduling of externd
transactions to determine whether the interfaces with neighboring markets have been fully utilized.
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Section 111 provides the results of my analyss of the conduct of wholesale market participantsin the
NY SO day-ahead and real-time energy markets. In particular, | anayze the supply and demand bids
that underlay the competitive performance of the energy market. The andysisin this section alows
conclusionsto be drawn regarding whether the markets have performed in aworkably competitive

manner.

Section 1V reviews offer patterns and prices in each of the ancillary services marketsto provide an
assessment of the comptitive performance of these markets. Each market must be assessed in the
context of the energy and other ancillary service markets since the markets are jointly dispatched and
optimized. Theseinteractions are identified and andyzed in this section, which shows that substantia
excess bids are usudly submitted for most of the ancillary services dthough tight conditionsin one
market or in one location can cause prices to rise Sgnificantly throughout the State in multiple markets.
For example, withholding of non-synchronous reserves early in the year inflated prices for al 10-minute

reserves throughout the State.
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[I.  ENERGY MARKETSIN 2000

A. Summary of Resultsin 2000

The NY1SO operates day-ahead and real-time energy markets, each of which set market clearing
prices at each point on the New Y ork dectric system and establishes schedules that minimize costs
based on supply and demand bids. The day-ahead market commits generation to meet demand and
reserve requirements, and establishes energy schedules for each generator. These schedules are

essentiadly one-day forward contracts, while the physical dispatch is determined in the red-time market.

The NY1SO has implemented alocational margind pricing system that appropriately prices energy at
the margind system cost of serving load a each location in the market area. When transmission
congraints prevent generation from lower cost areas from being tranamitted to other areas so that higher
cost resources are needed in those areas to serve load, the energy pricesin the two areas will diverge4
For example, the most prevadent transmisson congraint in the entire Northeast is the Central-East
Interface that often limits the amount of power that can be physicaly transmitted from Western New

Y ork to Eastern New Y ork, which resultsin higher pricesin the East that are shown in Figure 2.

Figure 2
Monthly Average Day-Ahead Pricesin New York
January 2000 to December 2000
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Figure 2 shows the average day-ahead energy pricesin Western New Y ork and Eastern New Y ork
during 2000. Thisfigure shows that the load-weighted average of pricesin Eastern New Y ork was
$52.35 for the year while pricesin Western New Y ork averaged $36.52. This differenceis primarily
the result of the Central-East transmission condraint, which contributed to congestion cogts for the year
of more than $1 billion. Real-time prices exhibited the same pattern averaging $53.72 and $32.00 in
Eastern New Y ork and Western New Y ork, respectively. Together the cost of congestion in both
markets exceeded $1.2 hillion, or more than 20 percent of the total market costs during 2000.

Figure 3 shows both the Central-East Interface and the transmission interfacesinto New Y ork City and
on to Long Idand that sometime cause pricesin New Y ork City or Long Idand to be higher than other
locations in Eastern New York. These transmission congtraints can temporarily isolate the New Y ork
City market, in which few suppliers compete. The threat of market power in the City led to the
adoption of “In-City” mitigation that redtrict the ability of the purchasers of Consolidated Edison’ s
(“ConEd") generation assets to raise their bids above cost-based levels when congtraints are binding.

Figure3
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In addition to showing the effect of congestion on prices, Figure 2 aso shows the importance of price
spikes in railsing average dectricity prices. The highest day-ahead prices occurred on June 26 with
severa hours exceeding $1000 in Eastern New York. The figure shows that the average price for the
entire month would have been 22 percent lower without the June 26 pesk prices, which resulted in
additiona day-ahead costs of approximately $120 million. To understand why price spikes occur, one
must gppreciate the nature of the supply in this market as shown in Figure 4.

Figure4
Supply Curvefor Day-Ahead Energy
August 15, 2000 -- Hour 14
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The supply curve shown in Figure 4 shows that a substantial amount of supply is available a very smilar
bid prices under most load conditions (i.e., the supply curveisflat). The practica implication of thisis
that, absent transmission condraints, prices will be relatively insengtive to changesin loads or supply,
induding physca and economic withholding. However, under peak conditions the bid price of
resources capable of meeting these peak demands rises very quickly due to the rdatively smal amount
of resources contained in this portion of the supply curve. Hence, the supply curve is segp in thisrange
and prices will be much more responsive to the withholding of resources or additiond load.
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Given the nature of the supply curve, rdatively high prices should only occur when market conditions
are tight due to high demand, low supply, and/or binding transmission congraints. These factors can be
measured jointly by asingle metric — excess capacity. Excess capacity is the amount of additiona
resources that are available after the demand for energy and ancillary services has been satisfied. Itis
computed by subtracting the total scheduled energy and ancillary servicesin an areafrom the tota
resources offered in the given market area (i.e., resources offered in the energy and ancillary services

markets smultaneoudy are not double- counted).

An additiond adjustment is made to account for economic withholding — resources that are bid at very
high levelsto indicate an unwillingness to run under normal conditions. This conduct may sometimes
indicate a rategic attempt to exercise market power, while other times it may reflect operating
concerns or other red factors. Because this vaue can vary sgnificantly day-to-day, | reduce the excess
capacity statistic to account for bids at prices greater than $500 for purposes of the andysis below.
Computed in this manner, excess capacity will fall as demand rises or the availability of resources
decreases. When excess cagpacity in aregion is close to zero, the market will dispatch the most
expendve resources, resulting in the highest clearing prices. Figure 5 shows that this has been the case.

Figure5

Relationship of Excess Capacity to Prices
Day-Ahead Market -- East New York
January 1to December 31, 2000 -- Hour 14
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Figure 5 showsthe pricesin Eastern New Y ork since this region is often isolated from Western New
Y ork by binding tranamission congraints. It aso only shows data for a single hour (2:00 pm to 3:00
pm) to diminate any potentia pricing disparities due to peak/off-peak differences (e.g., start-up hours

or high-ramp hours).

Dueto the limited amount of demand side response, the prices emerging as the quantity demanded rises
and fals should exhibit a rdaionship very smilar to that described by the energy supply curve.
Likewise, changesin excess supply should aso exhibit this reaionship since, al dse equd, an increase
in quantity demanded should result in a one-for-one reduction in excess capacity and vice versa. Figure
5 does show that day-ahead pricing during 2000 did reflect the supply curve rdationship shownin
Figure 4.

During the vast mgority of the hours, prices have remained rdaively flat and insengtive to changesin
excess cagpacity levels. However, when excess capacity has gpproached zero in Eastern New Y ork,
prices have risen dramaticaly consstent with the steep portion of the supply curve. This does not imply
these prices are soldly the result of workable competition under scarcity since both economic and
physica withholding would reduce the measure of excess capacity | caculate. Theseissueswill be
addressed later in this report.

The figure o reved s that prices have varied noticesbly a each given excess capacity level. This
variation is caused by the fact that the datais not sorted chronologically so that the points shown with a
10,000 MW excess capacity may have occurred during different seasons or under significantly different
fud prices. In addition, since the figure plots the entire Eastern New Y ork region, transmission
congraints that were binding within the region that cause pricesin New Y ork City or Long Idand to
exceed the pricesin the rest of the East will cause somewhat higher average prices to be shown for the
region a a given excess capacity level.

In the redl-time market, higher levels of price voldtility contribute to aless predictable relationship
between excess capacity and pricesin Eastern New Y ork, which is shown below in Figure 6.




Price ($MWh)

Annual Report on the New York Electric Markets Energy Markets

Figure 6
Relationship of Excess Capacity to Prices
Real-Time Market -- East New York
January 1to December 31, 2000 -- Hour 14
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The high pricesin this case are related to a number of congdraints that must be resolved with limited
available resources to shift in redl-time, particularly when excess capacity islow. The SCD solves
goproximady every 5 minutes. When congraints arise that must be resolved by SCD, it sometimes
requires resources that can ramp quickly, some of which are rdatively expensive (e.g., 10-minute ges
turbines), Snce the mode cannot take actions farther in advance in anticipation of the congraint. This
often occurs when a Thunderstorm Alert is called by the NY SO that causes the interfaces into New

Y ork City to be derated very quickly and generaly requires quick-start resources to produce additional
output in the City.

Despite these factors that sometimes cause higher prices to occur when a substantial amount of excess
capacity isavailable (from dower responding resources that are not available to the SCD), the pricesin
Figure 6 for Eastern New Y ork in the redl-time market are generdly consstent with the character of the
supply curve shown in Figure 4.5

10
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B. External FactorsAffecting Pricesin 2000

Wholesale energy prices in 2000 under the first year of NY SO operation were significantly higher than
higtoricd levels, prompting some to argue that the market is not operating compstitively. The andyss
below examines the extent to which thisincrease is attributable to externd factors that would have
resulted in cost increases, even under the historica system of cost- of-service regulation.

The increase in dectric prices have been primarily attributable to severe increases in natura gas and ol
prices and the outage of one gigawait of nuclear capacity in Eastern New Y ork, Indian Point 2.6 The
mogt sgnificant factor isthe increase in fud prices since gas or oil cgpacity ison the margin alarge
portion of the time in Eastern New Y ork. The effects of these types of factors on electric pricesrelates
to how they affect dectric supply. Figures 7 and 8 show illudratively how the supply curve origindly
shown above in Figure 4 would shift in response to fud price changes versus a change in the availability
of alarge basdoad unit.

Figure7
Supply Curvefor Day-Ahead Energy

Adjusted for Lower Fuel Prices
August 15, 2000 -- Hour 14
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Figure 7 shows the effects of a 30 percent reduction in the variable costs of al units with bid prices
greater than $30 per MWh (generdly oil and gas-fired units). In this case, the supply curve shifts
downward, resulting in reduced supply costs at both peak and off-peak load levels. Therefore, lower
fue prices should reduce dectricity prices over abroad range of market conditions, most of which
occur in the flat portion of the supply curve below 24,000 MW of load. Alternatively, Figure 8 shows
that an expansion in cagpability of 2000 MW shifts the supply curve to the right, resulting in rdaively
small supply cost reductions at lower load levels and larger reductions at peak load levels. Hence, the
sngle most sgnificant effect of a capacity expansion under tight supply conditionsisthet it will
subgtantialy reduce the price volatility under pesk conditions.

Figure8
Supply Curvefor Day-Ahead Energy
Adjusted for 1000 MW Increase
August 15, 2000 -- Hour 14
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Figure 8 illudtrates this effect by showing the effect of the 1000 MW expansion when the origind
clearing price would be $500 per MWh absent congestion, occurring a ademand level of
gpproximately 30,700 MW. The new supply curve, adjusted for the expansion in capability, would
result in a clearing price of gpproximately $225 per MWh to serve the same load. However, the price
reduction caused by the supply expansion at a 22,000 MW load level would be less than five percent.

12
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Tndes (Sep 1999 =101

The effectsillugtrated in these figures show the different nature of these supply effects on ectricity
prices, both of which occurred during 2000 in New Y ork.

Thefirg factor affecting eectric prices during 2000 was the sharp increase in naturd gas and oil prices,
which are key inputs to dectric generation in Eastern New York. Figure 9 showstheincressein key
fue prices during 2000. Using September 1999 as the starting point, the figure shows that the monthly
average of fud oil prices had risen 25 to 50 percent by the summer of 2000 while gas prices had risen
as much as 75 percent in the same timeframe.  Trends in kerosene prices were subgtantialy smilar to
those shown above for fud ail. By the end of the year, naturd gas had risen to more than five timesits
September 1999 leve while fuel oil prices continued to rise.

Figure9
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Although a subgtantia amount of the power produced in New Y ork is supplied from hydroelectric,
nuclear, or coa-fired generating resources that were not subject to comparable input cost increases,
these resources are generally base-loaded and are not on the margin setting pricesin Eastern New York

in most hours.

13
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To assess the extent to which increases in fud prices have affected dectric pricesin 2000, | have
conducted an analyss that estimates the price levels that would have prevailed had fud prices remained
a higtoricd levels. To do this, | identified the margind generator for each hour in each market area,
which are defined by the presence of transmission congraints on the network. When atransmisson
congraint is binding, different generators will be margind in each area. For example, when the Centrd-
East condraint is binding, the margind generating unit in Western New Y ork will generdly be alower
cogt unit than the margind unit in Eastern New Y ork, resulting in the price differentials frequently seen
between the two aress.

Once the margina generator was identified, the revised pricesin that area were then estimated by
subtracting the following price adjustment from each price. The price adjustment is computed using two
different methods with the smadler of the two adjustments utilized to estimate the adjusted hourly pricein

each zone.
Price Adjustment = Minimum of [Price* 0.9 * (1 — Index,)] or [14000 * Index,]

where  Index; = [(FUd Prlceday n19os T Fuel Pl'lcejay n,lggg)/2] / Fud Prlceday n,2000 and
|nde>(2 = [(FUd Prlceday n,1998 + Fud PflCQjay ny]_ggg)/Z] - Fud PrlCQjay n,2000

This adjustment assumes that 10 percent of aunit’sbid isrelated to margina costs other than fudl costs
and utilizes an index that adjusts fuel pricesin 2000 to be equd to the average of the fud price in 1998
and 1999 during the same day. Fue prices are amuch smaler component of the margina cost of
certain resource blocks, such as the emergency output ranges of fossil steam units. The margind cost of
these resource blocks may reflect the effect of digpatching these resource blocks on the efficiency of the
balance of the unit’s output, the O&M of the unit, or the forced outage probability of the unit. To
prevent Index; from over-adjusting prices when these types resources are likely to be on the margin, an
dternative adjustment is computed by multiplying the absolute difference in fud prices (Index) by a
14,000 BTU/KWh hest rate.

14
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In addition, the andys's congrains the revised dectric pricesin any areato be no lower than the price of
the next lower priced area. For example, if only the Centra-East congraint were binding so the two
relevant areas were Eastern New Y ork and Western New Y ork, the fuel price adjustment would not
dlow the price in Eastern New Y ork to fall below the revised price in Western New York. This
provision accounts for the fact that if the transmisson condraint is relieved between the areas, the units
in the congtrained area may no longer be the margind units and, therefore, prevents the analysis from
edimating unredigticaly low pricesin this case.

Figure 10 shows both the actua day-ahead market (“DAM”) prices during the year in Western New
Y ork and Eastern New Y ork as well as the comparable fud price-adjusted prices. The prices shown
are the monthly average prices for dl hours weighted on the load bid into the day-ahead market in each
areg, including bilateral contracts.

Figure 10
DAM Prices Adjusted for Fuel Price | ncreases
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The figure shows that the fud price adjustment isthe largest late in the year, which is conggtent with
Figure 9 that showed the highest fudl prices occurring late in the year. The increase in natura gas prices,
in particular, was extraordinary in December 2000. However, this analysis may underestimate the fuel
price impact during December since it does not account for fue switching. Natura gas units during
December were likely not on the margin very frequently due to the high fud price and lower load
conditions. Wereit possible to run the SCUC market modd over again for the year with modified fuel
prices, it would likely show that natural gas units would have been on the margin more frequently in
December at lower prices than the adjusted price shown in Figure 10.

Nevertheless, these monthly averages reved a 25 to 70 percent increase in average energy pricesin
Eastern New Y ork and a 20 to 67 percent increase in Western New York. Clearly, fud priceswere
the sngle largest factor explaining the increase in dectricity prices from historicd levels. Unfortunately,
with the tight supply and higher pricesin naturdl gas markets thiswinter, the natural gas prices are likely
to remain higher next summer than they were in 2000 and contribute to higher eectric pricesin 2001.

The second critical factor affecting pricesin New Y ork during 2000 was the outage of the Indian Point
2 nuclear unit (“1P2”), which islocated in Eastern New Y ork and has a capability of dmost one
gigawait (i.e, 1000 MW). | conducted an econometric analyss to assess the impact that the P2
outage had on prices during the year. Thisandyssincluded aregression of excess capacity and natura

gas prices on dectricity pricesin market areas defined by transmission congtraints.”

The market areas are defined by the presence of binding transmission congtraints. For example, one of
the market areas is Eastern New Y ork, which is the relevant area only when the Centra-East Interface
is binding and no other transmission congraints in the East are binding. For these areas then, the excess
capacity quantity is defined as the difference between the total capacity bid into the market from each
unit and the quantities scheduled to provide energy, reserves, or economically withheld:

o

Excess Capacity = a [Energy Bid; — (Energy Schedule; + Reserve Schedule; + Econ Withheld;)]

i=1ton

for dl i unitsin the market area

16
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This excess cagpacity measure was then used to estimate the rel ationship described above between
excess capacity, naturd gas prices, and dectricity pricesin each market area. With these results, one
may compute the price effects of having an additiond gigawatt of cgpacity available in the market areas
where the IP2 unit islocated. Since IP2 islocated in Eastern New Y ork outside of New Y ork City, it
will have the largest effect on Eastern prices. It will only affect pricesin Western New Y ork when the
Central-East Interface is not binding, which explains the modest impact on prices in Western New Y ork
during the summer season. Likewise, it will only affect pricesin New York City when the congraints

into New York City are not binding. Figure 11 shows the results of thsanalysisin Eastern and Western

New York.
Figure 11
DAM Prices Adjusted for Indian Point 2 Outage
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This figure shows that the effect of this outage was rdatively modest in dl monthsin Western New Y ork
and in the off- peak monthsin Eastern New Y ork, ranging from an increase of 3 to 13 percent.
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However, the price increase due to the outage in June and August in Eastern New Y ork was as high as
30 percent. Thislarger effect is due to the fact that |P2 would have subgtantidly relieved the tight
supply conditions that precipitated the price spikes that occurred on June 26 and August 9. These
effects are congstent with the nature of the shift in supply caused by the IP2 outage that was discussed
above regarding Figure 8 — a lower demand levels where the market will clear in the flat portion of the
supply curve, capacity shiftswill result in much smaler price effects than shifts occurring under tight

conditions involving the steep portion of the supply curve.

Laglly, | estimated the effects of these two factors together and the results are shown below in Figure
12. Theseresults are not Smply the sum of the effects of each of the factors. Rather, the impact of the
factors must be estimated jointly since their effects are not additive.

Figure 12

DAM Prices Adjusted for 1P2 and Fuel Prices
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The figure shows that together the two factors in question resulted in price increases on a monthly
average basis ranging from 11 percent to 84 percent. Congstent with the 1P2 results, the largest effects
in the East are in June and August due to the contribution of the IP2 outage to the price spikes that

occurred in those months.

These results reved that the adjusted prices are generdly consstent with the historical prices prevailing
prior to the introduction of the NY SO markets and help explain why the prices during 2000 were
higher than some had expected.8 However, it isimportant to note that this analysis only addresses these
two important factors. 1t does not assess the effects of a number of other factorsinfluencing prices
during the year. For example, it does not account for the fact that loads during the summer were
subgtantialy less than average due to mild weeather, especiadly during July. Figure 13 shows the average
load during peak hours from 1998 to 2000, reveding the extent to which loads during the year deviated

from prior years.

Figure 13
Average Peak Hour Load in New York State
1998 to 2000
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Although loads rose in most months from 1999 to 2000 as would be expected, this chart shows that the
load in July 2000 was sgnificantly less than it had been in 1999. While the westher in 2000 was
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abnormaly cool during much of the summer, record warm weether occurred in 1999 resulting in the
consderable increases in loads during June and July from 1998 to 1999. Taking longer-term trends into
account, peak loads in June 2000 were close to the forecasted levels while peak loadsin July 2000 and
August 2000 were approximately 2000 MW and 1000 MW below the forecasted levels, respectively.
Accurately assessing the effects of load increases is more difficult than changesin generating capability

a asingle point since the load adjustments result in changes everywhere on the system, leading to less
predictable changes in congestion patterns. Nevertheless, | estimated the effects of the higher loads on
the adjusted prices shown in Figure 12 by increasing the load in the rdlevant areasin New Y ork.9

To exclude the effects of the cool weether, | adjusted the excess capacity in the relevant market areas
defined by the binding tranamission congraintsin each hour to reflect the increase in load in those hours.
Figure 14 below shows the results of thisandyss.

Figure 14

Effects of Normal Weather on the Day-Ahead Energy Prices
Summer 2000 in Eastern New York
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Thisfigure shows that the adjusted prices | presented earlier in Figure 12 for the summer of 2000 would
have been dmost $7 per MWh higher excluding the effects of the cool summer temperatures. This
increase in average price is due primarily to the fact that the higher loads in Eastern New Y ork cause
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tight supply conditions sufficient to generate price spikesin 8 hours versus no price spikesin the
adjusted prices for 2000. With IP2 in service, therefore, the effect of the higher load due to warmer
wesether islessimportant than the substantia increase in fud prices. Figure 14 aso showsthe
unadjusted prices reflecting the 2000 actual fud prices and 1P2 out of service. In this case, the increase
in load due to the warmer weather generates an increase in average pricesin Eastern New Y ork of $25
per MWh or dmost 40 percent. Again, thisincrease largely results from the increase in the number of
hours with very little excess capacity, resulting in price spikes. Asthe figure shows, these hoursrise
from 6 hoursto 33 hours. Therefore, given tight supply conditionsin the east contributed to by the
outage of 1P2, the cool weather shielded the market from market prices that could have been
consderably higher.

In addition to the effects of the cool weather on pricesin New Y ork, other factors affected prices that
were not included in the analys's described above. Unlike the westher effects, these other factors
generdly contributed to higher pricesin 2000. Firs, the outage of phase angle regulators (PARS) in
New Jersey led to aderating of the PIM import capability into New Y ork by 500 MW. The effect of
this derating is smaller than the P2 outage, not only because it is a smdler amount but aso because
PIM imports dectrically serve Western New Y ork and must utilize the Central-East Interface (due to
loop flow) to deliver power to Eastern New Y ork or New Y ork City.

Second, the New England Interface has not been fully utilized to import power into New Y ork when the
vaue of power in Eastern New Y ork is subgtantidly higher than its vadue in New England. Power was
often exported to New England in these cases, leaving more than the total transfer capability
(approximately 1600 MW) available for scheduling power transfersinto New York. Since New
England can supply Eastern New Y ork, it would mitigete the tight supply conditionsin that region that
caused raively high pricesin 2000. Thisissueisdescribed in more detall later in this section.

In conclusion, the outage of 1P2 and the considerable increases in fuel prices were the primary causes
for pricesin 2000 that were higher than historicdl levels while the relatively cool summer weeather
prevented the markets from experiencing additiond price spikes. The market will remain vulnerable to
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these types of price increases until substantiad new capacity is added in the State, the ssamsissues with
neighboring markets are resolved, or substantial demand-side participation in the market is introduced.

C. Longer-Term Trendsin Energy Prices

The prior section shows the potentidly large price fluctuations that are generated under tight conditions
that occur when generator outages or relatively high load cause excess supply to be diminished. These
fluctuations generdly reflect supply scarcity aslong as suppliers are not unjustifiably withholding
resources and provide important economic signasto new entrants. The fluctuations are exacerbated by

the lack of meaningful demand participation in the market.

Over the longer term, the falure of new generation and transmission investment to keep pace with load
growth will increase the vulnerability of the market to more frequent price spikes, increase the market’s
exposure to market power or other forms of strategic behavior, and increase the costs associated with
any market design flaws. Although a number of regulatory and other factors have contributed to the
dire market problems experienced recently in Cdifornia, barriers to the construction of new generation

that resulted in rapidly shrinking reserve margins have played a centrd role in precipitating the problems.

In that regard, New Y ork is facing comparable market risks as barriers have prevented significant
quantities of new generation from being ingdled in New Y ork over the past five years. In arecent
report by the NY1SO identifying this concern, the NY SO showed that the continued load growth has
caused reserve margins in the State to drop from more than 25 percent to approximately 16 percent.10
Additiona reductionsin reserve margins are projected in the absence of new generaion. The report
projects annud eectricity cost increases of approximately 20 percent versus the past year if new
generation is not available to meet the growing load in the State.

| have also assessed the longer-term need for new generating and transmission capacity in New York
using the econometric analys's described above for the anadysis of the IP2 outage and the price effects
of the cool weether during the summer of 2000. Using this gpproach, | forecasted the average summer
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electricity pricesfor the entire State in 2001, 2003 and 2005 assuming load continues to grow &t the
levels forecasted by the NY1SO initsreport. The results of thisanalysis are shown in Figure 15.

Figure 15

Forecast of Average Summer Pricesin New York
Juneto August -- All Hours
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This analys's assumes that more than 1500 MW of generation will be ontline by the summer of 2001
that was not available in 2000, congsting of 980 MW from Indian Point 2, 170 MW from the re-
powered Agtoria unit in New Y ork City, and the addition of severad gasturbinesin New Y ork City and
on Long Idand. The addition of this new capacity nearly offsets the increase in load from actual 2000
to forecasted levelsin 2001. However, asload grows through 2005, the average price is projected to
rise to 46 percent above 2000 levels.

Asin the prior andyss, alarge share of this price increase is attributabl e to the increased frequency of
price spikes that occur under tight supply conditions. Of course, these prices would substantially
underestimate the prices that could prevall if temperatures are much warmer than forecasted as they
werein 1999. This underscores the urgency to resolve the regulatory and other issues that have

precluded a meaningful expansionin New Y ork’ s generating resources over the decade. No threat to
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the market’ s stability and competitiveness is more pressing than the apparent barriers that currently exist

to new investment in generation and transmission facilities.

D. Market Operationsin 2000

The andysisin the prior sections showed that the relationship of energy prices to excess capacity have
been consstent with the economic characteristics of the supply available to the New Y ork markets,
athough these prices were sgnificantly affected by higher fuel prices and other externd factors.
Nonethdess, a number of design flaws or potentia improvements to the market rules were identified
over thefirg full year of market operation. Many of these issues can only be addressed adequately with
sgnificant software modifications, some of which have been completed and others that are scheduled
over the next year. Others have dso been addressed on an interim or permanent basis by modifications
in market rules and procedures. Modifications and improvements completed by the NY SO for the
energy market include:

Working with owners of quick-start GTs bidding as a group to dlow each unit to be bid

separately. With the reduced flexibility associated with the grouped bidding, the NY SO was
sometimes compelled to digpatch the GTs substantidly less efficiently;

Modifying its SCD software to prevent the miscaculation of redl-time prices when large
amounts of uneconomic block energy was running, sometimes occurring due to minimum run
time requirements;

Implementing software changes to give externa transactions scheduled in the day-ahead market
priority over other transactions reviewed by BME;

Extending bid production cost guarantee payments to externd energy suppliers,

Improving the information on load and resources used by the BME to more accurately reflect
the prevalling red-time conditions. Thisimprovement has alowed the BME prices to better
forecast real-time prices; and

Modifying the NY1SO software to prevent erroneous export curtallments.

In addition, a number of other modifications are currently underway to improve the performance of the
energy markets, with some of the items scheduled to be completed prior to the summer 2001. These
modificationsinclude:
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Implementing an automated procedure for imposing a market power mitigation measure when
economic withholding resultsin subgtantia price effects consstent with the current Market
Mitigation Plan;

Modifying the inputs to the BME to more accurately reflect generation scheduled out- of- merit,
and off-digpatch schedule changes by PURPA and intermittent units;

Making software changes necessary to alow the SCD model to secure the same congtraints
related to the Consolidated Edison transmission system as the BME and SCUC models,

Expanding the capability for load-serving entities to bid their load into the day-ahead market in
a price-responsive manner; and

Implementing an emergency demand-side response program and a day-ahead price responsive

load program.
These modifications will resolve a number of market issues and should improve the overdl performance
of the market. Some of the design flaws necessitating these changes undoubtedly had some effect on
market pricesin thefirst year of operation, however these effects are very difficult to accurately estimate
without extensive modeling. In addition, these issues generdly did not result in large systemdtic effects
on prices, with the exception of the seamsissuesthat are andyzed later in this section. Rather, most of
the issues have resulted in only intermittent price effects or other costs. Therefore, rather than analyzing
the individua effects of each of these issues, this section will assess the overdl performance of the
markets and focus on those operationa issues that remain to be addressed in the future.

Table 1 provides summary statistics pertaining to the day-ahead and real-time energy marketsin New
York during 2000. The dtatistics are shown for New Y ork City and two of the other ten zonesin the
State. The Capitd zoneisin northern New York and is east of the Centrd-East Interface while the
West zone is west of Central-East.

Tablel

Day-Ahead and Real-Time Pricing Statistics for Selected Zones
January to December 2000

New York City Capital Zone West Zone
Day-Ahead Rea-Time Day-Ahead Real-Time  Day-Ahead Rea-Time
Mean 48.83 50.34 44.82 42.05 34.46 29.88
Std. Deviation 36.60 82.71 38.95 42.44 15.73 31.50
Variance 1,339 6,842 1,517 1,801 248 992
Minimum 0.01 (903.02) (0.14) (862.81) 0.01 (864.73)
Maximum 1,012.05 1,862.41 1,296.93 1,017.22 169.13 907.74
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Asdiscussed earlier, the Central-East Interface is the most binding transmission congraint in the
Northeast, which can create sgnificantly different price dynamicsin Western and Eastern New Y ork.
This table shows that for the two zonesin Eastern New Y ork, the means of the day-ahead and redl-time
energy prices are nearly indigtinguishable. This has not been the case in the Western zones, where the
mean of the day-ahead price has exceeded the mean in the red-time market by more than 15 percent.

In each of the zones, however, the variance of the redl-time energy prices has substantialy exceeded the
variance of the day-ahead prices, indicating that the prices in the spot market are more volatile. The
redively high voldility in the red-time market is congstent with pricing in other commodities. In

generd, price voldility isinversaly related to the contract duration. Therefore, longer-term forward
contract priceswill be subject to less volatility than short-term forward contract prices (including day-
ahead prices), which will in turn be less volatile than red-time oot markets. The higher volatility in
energy pricesin the red-time spot market is due primarily to the fact that the SCD model, which solves
for the redl-time dispatch and prices, has amuch smaller set of availlable actions that may be taken to
clear the market and resolve any relevant congtraints. For example, the SCUC modée for the day-
ahead market may utilize dl bid-in resources to minimize production costs while resolving al condraints.
The redl-time market may use only those resources that are currently online or those that may be

brought online within afew minutes.

Therefore, much larger price fluctuations in the red-time market should be expected as the SCD model
uses online resources to clear the market in the face of loads that may differ substantialy from those that
had been bid-in or forecasted the prior day, as generating resources may experience outages in-day that
creste tight supply conditions, or as transmisson outages require high-priced generating resources to
resolve the resulting tranamisson congestion.  The higher variance in red-time energy marketsis,
therefore, consistent with expectations and with experience in deregulated eectricity marketsin other
regions. Loads may protect themsdves from the higher volatility in the red-time energy markets by
sgning forward contracts for energy or by purchasing power in the day-ahead market. Thisissue and
others are discussed in the next section that assesses price convergence in the day-ahead and real-time

markets.
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1. Day-ahead and Real-time Market Convergence

In the summary of energy prices earlier in this section, | reviewed average prices that prevailed in
Eastern and Western New Y ork in the day-ahead market where the mgority of the settlements through
the NY SO markets take place.  The anadlysisin this section will examine the degree to which pricesin
the day-ahead and redl-time energy markets have converged to assess whether the multi- settlement
systemn has dlowed effective arbitrage between the markets. To assess this aspect of the market’s
performance, one must firgt form an expectation regarding convergence. Some have argued that the
markets should converge completely. This could only be the case over the long-term because short-
term fluctuations in both the day-ahead and red-time energy prices can cause one to substantialy

exceed the other over shorter timeframes.

However, the expectation of complete convergence between the two markets may not be judtified.
Pricesin the red-time market are more voldtile than in the day-ahead market, caused by the factors
described above. This higher variance raises the risk for L SES to make purchases in the redl-time
market rather than in the day-ahead market or longer-term forward markets. Since purchasesin the
day-ahead market carry lower risk, it isrationa for LSEs that are risk-averse to be willing to pay a
premium to purchase in the day-ahead market.11 Likewise, sdes by generatorsin the day-ahead
market may be accompanied by additiond risk since up to 43 hours of financa commitments could
have to be repurchased in the real-time market if the generator experiences an outage.

These differences in the underlying risk of buying or sdlling in the day-ahead market versus the red-time
market will be reflected in higher day-ahead prices that cannot be arbitraged as long as the participants
in the market arerisk-averse. Arbitrage by participants that own generation or serve load can be
accomplished by submitting bids that shift the supply and demand in each market to dlow efficient
convergence. For example, if the day-ahead market were persstently less expensive than the red-time
market, one would expect that L SEs would increase their purchasesin that market, leading to higher
day-ahead prices and lower real-time prices (snce the resources are optimally committed to supply the

additional demand) and improved convergence.
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Arbitrage by other entities, such as energy marketers, is currently limited by the market rules a locations
other than the proxy buses with neighboring markets. At the proxy buses, marketers or others are not
restricted in their ability to make purchases in the day-ahead market without aload to serve that may
subsequently be sold into the redl-time spot market (this has been termed “virtud bidding”). Likewise,
there are no redtrictions that would prevent entities from making sales at the proxy busesin the day-
ahead market without a source of supply and then repurchasing the energy in the red-time market.
Virtud bidding can help the day-ahead and real-time markets achieve an equilibrium level of
convergence. However, this cgpability islimited at points internd to the New Y ork market.

If these other entities are less risk-averse than the existing generators and L SES, it is possible that
expanding the virtud bidding capability for these entities to buy and sdll between the two markets at
points internal to New Y ork would improve the arbitrage between the markets. However, the anadlysis
below shows that the markets have tended toward a high level of convergence. Figure 16 showsthe
monthly average prices throughout the State in the red-time and day-ahead energy markets. These
prices are generdly higher than those shown in Table 1 above because they are load-weighted (i.e., the
relatively high summer prices are weighted more heavily in the averages).

Figure 16
Monthly Average Energy Pricesin New York State
January 2000 to December 2000
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This figure shows that the average prices in the day-ahead and real-time energy markets were very
cosein nearly every month, especidly in the last quarter of 2000. The largest divergences occurred in
May and June, both of which were influenced by significant price fluctuations. In May, the red-time
market experienced very high prices on May 8 and 9, exceeding $1000 per MWh on both days. The
prices in these hours substantiadly increased the average real-time price for the month. Likewise, the
high prices that occurred in Eastern New Y ork on June 26 increased the average day-ahead price for
that month significantly. These two fluctuations aone account for most of the price divergence between
the day-ahead and real-time markets in both months. Figure 17 shows comparable data for Eastern
New York and Western New Y ork.

Figure 17

Monthly Average Pricesin the Day-Ahead and Real-Time Markets
Eastern New York
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Figure 17 shows that the price relationship in Western New Y ork has been more consistent, with the
average day-ahead prices dightly exceeding the average red-time prices. The sability of this
relationship islikely duein large part to the lower price volaility in that area. Alternatively, pricesin
Eastern New Y ork, which has been subject to much larger price fluctuations, were 3 percent lower on
average in the day-ahead market than in the red-time market.

For purposes of comparing the price convergence in the New Y ork market to the performance of other
markets, | have dso plotted the monthly average day-ahead and real-time prices for the PIM market,
which is shown in Figure 18.

Figure 18
Monthly Average Pricesin the Day-Ahead and Real-Time Markets
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Thisfigure shows that convergence between day-ahead and real-time energy pricesin PIM has been
smilar to the price convergence in New Y ork, with the day-ahead prices exceeding red-time prices as
theory would predict. The figure shows June to December of 2000 because PIM implemented its day-
ahead market in June. PIM’s market rules dlow virtud bidding at any point within PIM, which should
improve the degree of convergence between the two markets absent gaming. The andysis above
shows that price convergencein PIM has been dightly tighter than the convergencein New York. In
addition to the potentia contribution of virtua bidding, this performanceis dso probably the result of the
lower price voldility in PIM. In generd, Eastern New Y ork has been subject to much larger price
fluctuations in 2000 than PIM -- price spikes generdly result in poorer price convergence between the
markets unless they can be foreseen by participants.

2. Load Bidding and Forward Contracting

This section reviews the load bidding in the New Y ork energy markets during 2000. Figure 19 on the
following page shows a comparison of the monthly average of the day-ahead |oads with the actua
loads. Thetotal day-ahead load is composed of the day-ahead bid load with the scheduled physica
bilaterd transactions. Despite the name, the physica bilatera transactions are not physica schedules of
power — they are Smply those scheduled transactions that settle the energy transaction outside of the
NY1SO settlement process.

This figure shows the load bidding and actua loadsin New York State, as well as east of Centrd-East.
In both areas, the total 1oad bid into the day- ahead market (including physica bilaterals) exceeded
actud load during the summer months, but was dightly less than actud load in the off- peak months.
This bidding pattern during the summer likely contributed to the higher prices redized in the day- ahead
market during June and July. Some had initialy expressed a concern that large LSES may deliberately
under-bid their load in the day-ahead market in an attempt to artificialy reduce the day-ahead clearing
prices. Thishas not been the case, but the MMP will continue to monitor for this conduct.
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Figure 19
Comparison of Day-Ahead and Actual L oadsin 2000
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24,000
Total Real-Time Load
20,000 Physical Bilaterals
U Dav Ahead Bid L oad
16,000
=
= 12,000
8,000
4,000

Jan Feb Mar April May June July Aug Sept Oct Nov Dec

Eastern New York

In addition to the comparison of the total bid load and actua load, the figure shows the shares of the
bid-in load that are composed by physicd bilatera transactions. Many of these transactions correspond
to the purchase contracts associated with the generation divested by the New Y ork utilities.

At the beginning of the year, the chart shows that dmost 75 percent of the day-ahead market was
accounted for by physica bilaterd contracts Satewide. By the end of the year, thislevel had fdlen to
less than 60 percent. In Eastern New Y ork, the figure shows that by summer of 2000 the share of
energy schedules made under physical bilaterd contracts had fallen to less than 50 percent.
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On itsface, this could indicate that a higher portion of the purchases are being made through the day-
ahead market rather than through longer-term forward contracts, which would raise the voltility of the
load’ s purchase power costs. However, this datais not sufficient to draw that conclusion because it
does not reved the financid contracts that may be in place to hedge the market’ s price voldility. A
“contract-for-differences’ (*CFD”) and atransmisson congestion contract (“TCC”) may be combined
to create afully hedged forward energy purchase. When a CFD isin place, the generator will settle
with the NY SO at the generator point and the load will settle with the NY SO at the load's zone as if
they have no contract. Subsequently, the parties settle the difference between the LBMP and the strike
priceif the contract between themselves without the involvement of the NY1SO. Power traded under
these financid contracts would show as “day-ahead bid load” in Figure 18, which would be mideading
since the parties are nat, in redity, paying or receiving the day-ahead price.

Nevertheess, it should remain a high priority of the NY1SO to facilitate the forward contracting market.
One of the important lessons learned in Cdifornia over the past year isthat the lack of ahedthy and
liquid forward energy market can reduce the stability of the spot market, expose consumersto
extremely volatile power costs, and reduce the incentive for suppliers to bid competitively into the

NY SO energy markets. Therefore, | will be gathering additiond data on the forward contract market
and working with participants and the NY1SO to remove any barriers to the development of amore

robust forward contract market.

3. Uplift

This section reviews the market costs embodied in the uplift chargesin New York. These cogsare
incurred in the process of satisfying the demand for energy, but are not reflected in the energy market
prices. Uplift is generadly caused by one of three circumstances. Firdt, uplift will result when a
generator must be dispatched out of economic merit order to satisfy aloca reliability requirement.
These requirements are not modeled by the NY1SO and are, therefore, not reflected in the NY1SO
schedules and prices. Although they are not explicitly modeled, some of these requirements are
accommodated in the unit commitment passes of SCUC.
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In other cases, tranamission owners are respongible for monitoring the system and cdling for generators
to be digpatched as necessary to accommodate the requirements. The NYI1SO, in turn, will seek abid
from the generator if necessary through a supplementa resource evauation (* SRE”) and dispatch the
generator. Because generators selected through this process are not digible to set the LBMP, an
additiona payment will be made to the generator to the extent that its bid exceeds the revenue received
a the LBMP. This process can result in uplift charges to recover the cogts of this payment, and can
aso result in lower LBMPsiif the generator committed through the SRE process displaces the margina

generator causing the market to clear at alower levd.

Second, uplift in the day-ahead market will result when the total revenue recovered by a generating unit
from the NY1SO’s markets in aday does not exceed the generator’ s bid production costs. The New
Y ork market rules provide for abid production cost guarantee payment to be made to the unit to
ensure that its tota revenue coversits bid production cost for the day. In the day-ahead market,
generding units are committed to meet the forecasted load for the following day. When the forecast
subgtantialy exceeds the bid-in load, uplift costs may be incurred to cover the start-up and minimum
load costs of the additional committed units.

Third, uplift can be generated in the redl-time market when the red-time price is not sufficient to cover
the cogts of supplies scheduled in-day. One way this can occur is through the hour-ahead BME
process, which schedules external transactions and generating units that are not on dispatch (i.e., cannot
receive digpatch ingructions from the SCD every 5 minutes). Significant differences between the BME
prices and the real-time price can cause transactions to be scheduled that are not economic at the real-
time price. Because dll transactions are sattled at the red-time pricel2, a production cost guarantee
payment is required to ensure that the externa supplier recelves revenue equd to a least the leve of its
bid.

Figure 20 shows the uplift incurred in the New Y ork market as a percent of the total market codts,
separately identifying the uplift due to loca rdiability requirements versus those generated through bid

production cost guarantees resulting from the NY1SO’s market process.
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Figure 20
Total Uplift asa Percentage of Market Expenses
January to December 2000
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Thisfigure shows that a substantia portion of the market cost during certain months were recovered
through uplift charges— close to 9 percent in December. A large portion of these costs were related to
local religbility requirements, which increased in magnitude over the year. As described above, uplift
related to local reliability requirementsis caused by the fact that the initial schedules and prices do not
reflect these requirements. The god of the locationd pricing system employed in New York isto
reflect transmission system condraints in the energy prices and dispatch to the maximum extent

possible. Therefore, the risng levels of these costs raise three potential concerns that should be
investigated further.

Fird, are there any locd reliability requirements that reflect transmission congraints that should be
modeled explicitly by the NY1SO? Second, since generator commitments under locd rliability rules
can reduce prices, isthere any evidence that units have been Strategically committed under local
reliability requirements. The NY1SO has made modeing improvementsin SCD to improve its
representation of the New Y ork City system and will further investigate uplift issuesthisyear. By
modeling the full set of bulk power tranamission system congraints that are modeled in SCUC, the
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NY SO has sgnificantly reduced the need for Consolidated Edison to cal for generation under loca
reliability rulesto resolve these condraints. This change has aso improved the corrdation of the BME

market results and SCD results for the real-time market.

Third, theincreasing locd rdiability costs could be related to must-run conditions caused by the
requirements. If alocd rdiability requirement can only be resolved through the commitment of the
resources of a single supplier, the supplier may have the ability and incentive to raise its bid prices when
the NY SO seeks abid from aunit under the SRE process. This conduct would likely be digible for
mitigation under the market mitigation measures (“MMM”). To address this potentia issue, the

NY SO hasimplemented a procedure to screen the bids submitted in the SRE process for any conduct
that qualifies under the Mitigation Measures as economic withholding and an atempt to exercise market

power associated with atemporary must-run circumstance.

In addition to the uplift issues associated with the loca reliability requirements, | have reviewed the
performance of the BME prices versus red-time to assess the degree to which poor correlaion may
have contributed to higher red-time uplift. First, agatigtica anayss of the BME prices and red-time
prices for the same locations suggest that the prices have not been well correlated athough the
performance has improved over the year. In particular, the BME produced prices in 38 hours that
were well over $1000 per MWh, with the highest exceeding $50,000, while the red-time price in these
hours were typicdly less than $500. Some of these BME prices may not be vaid since they are not
subject to the same vaidation procedures as the day-ahead and real-time prices. Nonetheless, they
are the prices that are used to schedule externd transactions and produce hourly dispatch levels for
units that are not on dispatch.

Figure 21 shows the monthly |oad-weighted averagesin Eastern New Y ork of the hour-ahead and
real-time prices. For purposes of computing the hour-ahead prices, | set dl prices greater than $1000
to $1000 and prices less than $-1000 to $-1000 to avoid adlowing the extraordinary HAM pricesin

relaivey few hours from overwheming the averages.
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Figure21
Hour-Ahead and Real-Time Pricesin Eastern New York
January 2000 to December 2000
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The NY1SO published its Initial Report On Price Differentials Between Balance Market
Evaluation And Real-Timein May 2000, which assessed the reasons for the real-time volatility and

the poor convergence of the BME and real-time prices.

This report identified four primary causes.

Differences in the generation resources available in red-time versus those assumed in the
execution of the BME;

Differencesin the load in red-time versus the load assumed by the BME;

Differences in the condraints that are modeled in the BME versus those secured by the SCD in
real-time; and

Changes in the transmission network that can occur unexpectedly in red-time.

Asindicated above, a number of changes have been made to improve the quaity of the input data for
the BME model. These changes contributed to the improvement in the convergence of the BME and
real-time prices that occurred in the fourth quarter of the year. However, to evauate the potentiad costs
reflected in uplift cherges of these periods when the BME results did not accurately forecast red-time
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market conditions, | have examined the redl-time bid-production cost guarantee payments made to
internal and external generators. Figure 22 shows these results.
Figure 22

Real-Time Uplift as a Percentage of Market Expenses®
January to December 2000
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* Does not include uplift paid resulting from local reliability considerations.

Thisfigure shows that the uplift costs due to bid production cost guarantee payments to externd
suppliersin the red-time market has been very small with the exception of August and September. As
noted above, the anomaloudly high prices produced by the BME modd occurred in May, June and
August. Further, lessthan 10 percent of the uplift shown in Figure 22 for August was incurred on the
days during the month that experienced the anomaoudy high hour-ahead prices produced by the BME.
Therefore, external transactions scheduled by the BME that were ultimately uneconomic & red-time

prices did not produce a substantia uplift obligation for consumersin New Y ork.

Nonetheless, the NY 1SO has taken anumber of steps described above so the BME more accurately
reflects real-time market conditions. In addition, other changes in the operation of the BME and SCD
models suggested in the pricing report issued by the New Y ork Department of Public Service are being
evaluated.

38



Annual Report on the New York Electric Markets Energy Markets

Ladtly, an inefficient pricing provison related to externd transactions contributed to the relatively large
externa uplift cogts shown in the figure for August and September. This pricing issue was addressed
with two Extraordinary Corrective Actions (*ECA”) issued by the NY1SO in October 2000, which are
discussed in the following section.

E. External Transactions

One of the mogt sgnificant issuesin any energy market is the extent to which power can be efficiently
traded to dlow for efficient arbitrage of market prices at different locations. Within New Y ork, the
NY1SO market models (SCUC and SCD) accomplish this arbitrage by producing an economic
dispatch and the associated |ocationd prices based on the supplier and load bids. However, arbitrage
between the New Y ork market and the neighboring marketsin New England, PIM and Canada must
be accomplished by participants that schedule transactions to take advantage of price differences.

Therefore, this section analyzes the extent to which this arbitrage has occurred by anayzing the price
differences between the markets and the utilization of the interfaces. The andyss reveds Sgnificant
seams issues that are preventing full use of the interfaces between New Y ork and neighboring markets.
In addition, | anayze the results of the NY 1SO’'s import and export scheduling process to determine
whether the NY1SO models or market design have been an impediment to trading. Lastly, | review the

processes currently underway to address the seams issues prior to next summer and in the longer-run.

Absent transmission congtraints, trading should occur between the markets to cause the pricesin the
neighboring markets to converge. In other words, when prices are higher in New England than New

Y ork, exports should continue until the interface is fully scheduled or until prices have converged and no
incentive remains to increase exports. The scatter plots shown below show the relative differencesin
prices between New Y ork and neighboring markets aswell as the flow of power between the markets.
The vertica axis shows the hour difference between the price in New Y ork and the price in the adjacent

market. The top two quadrants, therefore, are hours where the price in New Y ork was higher than the
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price in the neighboring market. The horizontd axis shows available import capability into New Y ork
from the adjacent market and computed in the following manner:

Available Import Capability = Total Transfer Capability - Net Scheduled Import

Therefore, when the NY 1SO is exporting (net scheduled import is negetive), the available import
capability will exceed the tota transfer capability. In other words, when power is being exported from
New Y ork, the available import capability on an incrementa bassis greater than the physica transfer
capability because participants may counter-schedule imports againg the prevailing exports. The
vertical dashed lineis shown at the gpproximate tota transfer capability level for each interface so the
two right quadrants represent net exports while the two left quadrants generdly show net imports.

If transactions were scheduled efficiently between the 1SOs, one would expect that the points in each of
the charts would be relatively closdy clustered around the horizonta line showing no price difference
between New Y ork and the adjacent market in the absence of a physica transmission congraint. One
would not expect net exports to occur when the New Y ork price substantiadly exceedsthe pricein the
neighboring market — likewise, one would not expect net imports to occur when pricesin New Y ork
are lessthan pricesin the neighboring market. These two are Stuations are shown in the upper right and

lower left quadrants in the charts and are labeled as “ counterintuitive’.

Figure 23 shows the hour-ahead results for PIM and New Y ork in the real-time market during 2000 in
uncongtrained hours. | did not have data indicating when congtraints are binding in the red-time market
across the external interfaces. Therefore, as aproxy | excluded hours when the NY 1SO either reported
an ATC vaue of zero or the computed ATC (TTC — net schedule) was less than 100 MW. In

addition, transactions can be congrained by limitsin the totd change in net interchange from hour to
hour (i.e., the net imports and exports over dl of the externd interfaces). Thislimit isa congraint on the
desired net interchange (“DNI”) and is currently set at 700 MW.

When the DNI condraint is binding, the price at dl of the proxy buses will reflect the shadow price of
the DNI congraint. Therefore, | filtered the hours for those where each of the proxy bus prices are
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Figure 23

Difference Between New York and PJM Price During Unconstrained Hours
Hour Ahead Market -- January 1, 2000 to December 31, 2000
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smilarly congtrained to exclude the hours where the DNI constraint may have prevented full arbitrage.
Using these measures to identify the hours when the these transmission congraints are binding indicates
that the PIM interface was fully scheduled in roughly only one quarter of the hours during 2000.

The price difference shown in Figure 23 is the difference between the Western New Y ork and PIM
West prices snce PIM is dectricaly located west of the Total-East Interface. The mean of the
difference between these pricesin New Y ork and PIM shown in thisfigure isrelatively close to zero at
-$0.11 per MWh, and the standard deviation of these hourly differencesis $34. Although the figure
shows that more than 40 percent of the points are located in the “ counterintuitive’ quadrants, only 16
percent of dl the points also show a price difference greater than $10 per MWh.

Severd factors prevent the markets from being fully arbitraged. First, market participants do not
operate with perfect foreknowledge of market conditions in each market so that without explicit
coordination between the markets by the ISOs, complete arbitrage will not be possible. Second,

differences in scheduling procedures and timing can serve as a barrier to full arbitrage of the markets.
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Lastly, risks associated with curtailment and congestion will reduce participants incentivesto engagein
externd transactions as the differencein prices diminishes. Given these factors, arbitrage between the
PIM and New Y ork hourly market has been reasonable efficient.

Since the implementation of the PIM’ s day-ahead market, the arbitrage of the day-ahead pricesin PIM
and New Y ork have been more effective than the hour ahead prices as might be expected since the
resources needed to support the transactions are generdly easier to arrange. Figure 24 showsthe
results for the day-ahead market. Instead of the proxy used for the hour-ahead analysisto identify
constrained hours, | was able to use data from the day-ahead market to identify when acondraint is
binding on the PIM interface or when the DNI congraint is binding.

Figure24

Difference Between New York and PIJM Price During Unconstrained Hours
Day Ahead Market -- June 1, 2000 to December 31, 2000
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In this case, the mean of the difference in price between the two markets was $5.40 per MWh while the
standard deviation was less than haf of the hour-ahead vadue at $15.30. In addition to the tighter
convergence of the prices, the percent of unconstrained hours where the difference was greater than

$10 and the net flow was in the counter-intuitive direction was only 12.5 percent. These results for the
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PIM interface indicate that while benefits could be achieved through better coordination between the

| SOs regarding the scheduling of externa transactions, the markets have been rdatively well arbitraged,
particularly later in the year after theimplementation of ECA A and B. However, the New England
interface has not been as well utilized as the PIM interface, which is shown in Figure 25.

Figure 25

Difference Between New York and New England Pricein Unconstrained Hours
Hour Ahead Market -- January 1, 2000 to December 31, 2000
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Thisfigure shows that in most hours New Y ork was exporting power on net to New England, even
when pricesin New Y ork were subgtantialy higher than the pricesin New England. More than 50
percent of the points in the figure are in the counter-intuitive quadrants, and roughly one third of dl the
points are both counter-intuitive with price differences grester than $10 per MWh. The mean of the
price difference between the two markets was $-1.30 per MWh while the standard deviation was
$146. Together, these gatistics demonstrate that arbitrage has not been effective on the New England

interface to cause prices to converge between the markets.

The fact that the prices in Eastern New Y ork and New England have not been well arbitraged is critica
gnceit isthe marketsin Eastern New Y ork that have been subject to capacity shortages and energy
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price spikes. The New England interface offers up to 1600 MW of physicd capability to import power

into New York. Further, when substantial exports are scheduled associated with longer-term

transactions, incrementa imports of 2000 to 3000 MW may be scheduled since imports may be

counter-scheduled againgt the scheduled exports. When the markets in Eastern New Y ork become

tight, the ahility to schedule imports from New England can be critical in avoiding inefficient price spikes

and dlowing the markets to remain competitive. For example, on June 26 when prices exceeded

$1200 per MWh in Eastern New Y ork, net exports were scheduled in every high priced hour in the

day-ahead market, while the price in New England's energy market ultimately ranged from $38 to $58

per MWh. Table 2 shows these results for the day-ahead price spikes on both June 26 and August 9.

Table?2

External Transactionswith New England During High Priced Periods

Hour

9:00 AM
10:00 AM
11:00 AM
12:00 PM
1:00 PM
2:00 PM
3:00 PM
4.00 PM
5:00 PM
6:00 PM

Hour

12:00 PM
1:00 PM
2:00 PM
3.00 PM

June 26, 2000

Day Ahead Market

Real-Time M arket

New England Net Scheduled A|Vr?g§z|e Net Scheduled New England New England

Proxy Price Import Capability Import Proxy Price Price
$558 -1086 2586 -941 $183 $38
$739 -896 2396 -450 $196 $48
$723 -541 2041 -363 $189 $55
$526 -235 1735 -180 $164 $68
$1,208 -545 2045 =77 $122 $55
$1,206 -546 2046 -80 $122 $52
$926 -300 1800 -176 $159 $53
$606 -100 1600 -60 $138 $52
$983 -100 1600 121 $98 $54
$739 -546 2046 -16 $154 $55

August 9, 2000

Day Ahead Market

Real-Time M arket

New England Net Scheduled Alvrr?;aliftle Net Scheduled New England New England
Proxy Price Import Capability Import Proxy Price Price
$283 247 1353 9% $40 $43
$964 304 1296 -26 $41 $37
$1,000 304 1296 76 $20 $33
$125 244 1356 40 $12 $31
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One June 26, the table shows that pricesin both the day-ahead and real-time marketsin New Y ork
exceeded the energy pricesin New England, while rdaively large net exportsinto New England were
scheduled in nearly every hour. The price shown in the table labeled as the “New England Proxy” isthe
price published by the NY1SO for the point on the New Y ork system where imports and exports are
assumed to pass between New Y ork and New England. Clearly, the exports shown in the table were
in retrogpect uneconomic and contributed to the price spikes on the two days shown above.

In addition to the inability of market participants to reduce exports in these hours or increase imports,
virtua bidding at the proxy buses failed to ensure that the markets were well arbitraged. Participants
have the ability to engage in virtud bidding at the proxy buses and then settle the imbalance at the redl-
time price when the transaction is not scheduled in red-time.

On June 26, for example, a participant could have bid an import into the day-ahead market from New
England at close to $1000 and been scheduled. Having been scheduled and received the high day-
ahead price, the participant could repurchase its import obligation at the red-time price of $150,
thereby receiving anet profit of the difference between the day-ahead and real-time price. Not only
would the participant have earned a consderable profit, but it would have assisted the markets to
converge and mitigated the day-ahead price spike.

At thispoint, it is useful to discuss the market design flaw that had a Sgnificant effect on externd
transactions in the redl-time market. The BME schedul es transactions based on the hour-ahead
forecasted prices that the BME mode produces. However, the BME prices are only forecasts and
transactions were actual settled at redl-time prices. This misdignment in prices between the scheduling
determination and the settlement process created substantia risks for market participants that ultimately
affected their behavior.

For example, assume a participant had a day-ahead import that was scheduled at $100 per MWh while
the margina cogt of supplying the import is $20 per MWh. One might expect that the market
participant would bid $20 per MWh in the red-time market so that if the priceislower than its own
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margind cost of supply, thet it would satisfy its obligation by purchasing the lower cost power from the
pool. However, if the participant bids $20 per MWh into BME, it would not schedule the transaction if
its forecasted price were $10 per MWh. If the real-time market subsequently cleared a $40, the
participant would be faced with buying back its obligation a $40 per MWh and incurring a $20 loss
versus supplying the power itself at $20 per MWh. This risk caused some participants to enter very
large negatively priced bids for their transactions into the BME to ensure that their transaction would be
scheduled, resulting periodicdly in inefficient pricing a the proxy buses and externd transactions

scheduled in hours where they were not economic.

These issues were addressed by the externd transaction Emergency Corrective Actions (“ECA”),
which have improved the scheduling of externd transactions significantly.13 These ECAs are commonly
referred to as ECA A and ECA B and are currently in the committee process to be trandated into
permanent tariff amendments. ECA A causes a participant with atransaction that was accepted in the
BME and subsequently fails checkout due to the participant’ s action (or inaction) to settle with the

NY IS0 at the difference between its hour-ahead bid and the red-time price. Effectively, the
transaction is settled at the participant’ s bid and then bought back at the redl-time price. This provison
compels the participant to bear the financial consequences of its aberrant bidding or scheduling in the
hour-ahead process, thus iminating the incentive to engage in “phantom” transactions.

ECA B causes transactions to be settled at the hour-ahead price when congtraints bind in the BME at
the interfaces. This substantialy reduces the risk that participants were facing that accepted day-ahead
transactions would be cut by BME at one price and that the participant would have to sttle the
imbaance resulting from the cut a a much different price in SCD. In doing so, it has reduced
participants incentives to bid extreme vaues in the hour-ahead process to force BME to schedule the
transaction. In addition, it also has created a much better incentive for counter-flow transactions thet
can dlow more transactions to be accepted in the direction of the prevailing flow.
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These ECAs were implemented on October 11, 2000. | have produced arevised version of the figure
shown above corresponding to the timeframe after the ECAS implementation. Figure 26 shows these

results for the New England interface.

Figure 26

Difference Between New York and New England Pricein Unconstrained Hours
Hour-Ahead Market -- October 11, 2000 to December 31, 2000
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Thisfigure shows asmilar paitern to the prior figure for New England, athough the convergence around
the zero price difference level isimproved. The mean of the price differencein this case is $-3.65 and
the standard deviation is reduced by approximately 60 percent to $57. In addition, the portion of the
hours with counter-intuitive net flows when the price difference is greater than $10 fell from one third for

the year to one quarter for the post- ECA timeframe.

These reaults are undoubtedly due in part to the fact that prices were generdly lessvolailein thefdl
than they werein the summer. Although the improved bidding incentives provided by the ECAs have
likely contributed to the improvement, significant seams issues with New England remain that must be
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addressed to ensure the continued development of a competitive and efficient power market in the
Northeast.

One possible source of the seamsissues that may be hindering full arbitrage of the Northeast marketsis
the incons stencies between the physica rights used to schedule external transactions in PIM and 1SO
New England and the economic scheduling process in New Y ork that requires the participantsto bid to
import or export power. The analysis presented below provides an assessment of the results of the
NY SO’ s scheduling process to determine whether the NY 1SO failed to accept transactions that were

economic, given pricesin New Y ork and the participants bids.

To do this, | have examined the hourly data on transaction bids and schedules for each of the interfaces
into New York. Using this data and the price data for each of the proxy buses, | was able to categorize
transactions into those that were scheduled, those that were not scheduled for economic reasons (e.g.,
the bid price for an import is higher than the proxy bus price rendering it uneconomic), or not scheduled
for other reasons. The last category includes transactions that appear to be economic, but were not
scheduled by the NYI1SO. If the NY1SO scheduling process was not operating correctly, one should
find substantia quantities of externd transactions thet failed to be scheduled athough they were

€economic.

However, the other explanation for these types of schedules in the red-time market isthat the
transaction failed the check-out process whereby the NY SO compares its accepted transactions
againg those of PIM and SO New England to ensure that they have scheduled the same transactions.
Any transaction not scheduled in the neighboring market is then rgjected, whether or not it appearsto

be economic.

Figure 27 shows the results of this andysis for importsinto PIM in the day-ahead and hourly market.
These figures show that subgstantidly al of the transactions that were unscheduled in the day-ahead
market were not scheduled because they were uneconomic. Economic transactions that were not

scheduled for other reasons in the day-ahead market were virtualy nor-existent.
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Figure 27
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The figure dso shows the utilization of the import cagpability increased sgnificantly after September. The
tota import capability from PIM was established at close to 2000 MW for alarge portion of the year

after the outage of a phase angle regulator in New Jersey.

Conggtent with the figure, import congtraints were binding in 80 percent of the hours from October

through December. The datafor the hour-ahead market shows amodest quantity of transactions that

were unscheduled for other reasons. These transactions were generally not scheduled because they

failed the checkout process. Spot checking of the transaction logs have not reveded that any of these
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transactions should have been scheduled. These logs generdly show that the transactions were not
scheduled in the neighboring market, or that the participant withdrew or reduced the quantity of the
transaction. Figure 28 shows comparable scheduling data for the New England interface.

Figure 28

I mports from New England
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Thisfigure shows asmilar pattern in that the day- ahead market with virtually no economic transactions
unscheduled for other reasons while the amount of such transactions unscheduled in the hour-ahead
market was more than 50 MW on average. In the case of both PIM and New England, the amount of

“other” transactions that were not scheduled because they failed the checkout process decreased to a
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very low level after the ECAswereissued in October 2000. As| described above, ECA A causes
participants to bear the financid burden of deliberatdly failing the checkout process, which effectively
addressed the issue of participants submitting “phantom” transactions in the hour-ahead auction.

The export analys's confirms these results and shows one additiona change in the scheduling of externd
transactions that occurred after the ECAswereissued. Figure 29 shows the monthly average
scheduling results for exports to PIM during 2000, indicating that the total amount of bids to counter-
schedule power flowsinto PIM from New Y ork increased significantly following the implementation of
the ECAs.

Figure 29
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In particular, participants more frequently provided bids to counter-schedule that were generaly not
economic (i.e., with avery low bid price), but can occasionally be vauable asthey adlow the NYISO to
accept the export in lieu of refusing to schedule additiona imports. These counter-schedules not only
alow higher levels of imports to be scheduled into New Y ork, but also can be very profitable for the
participant offering the counter-schedule. This opportunity became more attractive after ECA B was
issued, which ensured that settlement for the counter- schedules would occur based on the BME prices
under which these transactions are scheduled.
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In sum, this andys's suggests that the NY 1SO's systems did schedule external transactions as intended
viaits economic evauation, and that the reason for the incomplete utilization of the externd interfaces
was alack of adequate bids from market participants. In evauating the results of thisandyss, it is
important to remember that participants cannot dway's accuratdly predict which market will be the most
profitable, particularly since the red-time markets are subject to random events (e.g., line outages) that
can cause sgnificant price movements. Neverthdess, these resullts likely reflect in part the inefficient
incentives that were addressed by the ECAS, as well asanumber of potentia seams issues that are
currently being evaluated.

The seams issues have been the most severe on the interface between New Y ork and New England for
the following reasons. Firgt, some of the ISO New England’ s market rules have limited economic
exports from New England into New York. Asnoted earlier, New England employs aphysicd rights
system governing the scheduling of transactionsinto or out of New England. Because dl externd
transactions must be accompanied by a physical right, if the holders of the rights do not schedule a
transaction or sdll theright to others then the interface will not be fully utilized as those that want to
schedul e transactions may not be able acquire the rights. FERC gpproved some changes to improve
the 1SO New England physical transmission right system, but additional changes will likely be needed to
dlow full utilization of the interface14 Even when participants are able to acquire rights, the scheduling
of short-notice transactions are hindered by amarket rule that will not dlow any transactionsto be
scheduled that would cause New England’ s energy clearing price to rise above the bid price of any

uncommitted resource in New England.1> Thisruleisabarrier to arbitrage between the two markets.

Second, the timing of the New Y ork and New England auctions can hinder externd transactions.
Participants must submit schedules to both 1SOs 90 minutes before the hour, making it impossible to
know in advance whether the transaction will be accepted in none, one, or both of the markets.
Sequentia timing may improve the scheduling process by removing the uncertainty facing participants

scheduling across the markets.
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Third, when transactions fail the check-out process because the transaction was not scheduled in one of
the two 1S0s, there is not currently a process for alowing the resulting available transfer capability to be
scheduled.

Lagly, the ISOs lack a coordinated instrument to manage the risk of congestion across the seam. For
example, the |SOs could possibly coordinate with each other to create afirm transmisson right across
the seam that would alow participants to better hedge the congestion risk associated with externa
transactions. In addition, changesto the NY SO rulesto alow participants to bid external transactions
in 16 hour (pesak hours) blocks may allow for transactions that accommodate the commercia needs of
the market. The NY SO with the participants are currently evauating this change.

These 1SOs have been working together through the Northeast 1ISO MOU process to address some of
these issues to improve the utilization of the interfaces. | have recommended that the NY SO place the
highest priority on any solutions thet are identified through this process to improve the use of the
interfaces this summer. Asload growsin New Y ork in the face limited new generation east of Central-
Eadt, it will be criticd that the interface with New England is fully utilized.

To identify opportunities over the longer-run, 1SO New England, the Ontario IMO, and the NY1SO
have participated in astudy to investigate the feagibility of increasing the direct coordination of the day-
ahead markets. Economic efficiency currently requires participants to actively transact between the
markets to fully arbitrage prices. This study has identified severd dternatives that may be feasble to
increase the direct coordination among the I1SOs. This coordination would potentialy facilitate more

efficient congestion management, day-ahead unit commitment, and procurement of reserves.

| dentifying these opportunities to improve the coordination of the markets and €iminate the seams will
be key to ensuring that the markets remain competitive and the supply remainsreliable. However, these
improvements are longer-term solutions and it will continue to be essentid in the shorter-term to identify

meaningful interim measures to be adopted until the longer-term improvements can be implemented.
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1.  Analysisof Bidding Patterns

A necessary prerequisite to achieve the benefits that deregulation promisesis that the market structure
and rules must provide stirong incentives for suppliers and loads to bid competitively. Competitive
markets that send efficient price sgna's should cause suppliers to aggressvely seek to sdll their output
under high priced market conditions rather than withholding the output to cause pricesto rise further.
The prior section showed that market prices were sgnificantly influenced by anumber of externa
factors. However this section will assess the conduct of suppliers and L SEs to determine whether this

conduct has been consstent with workable competition.

The market monitoring plan establishes thresholds for identifying economic or physica withholding thet
may warrant mitigetion. However, the conduct thresholds are not sufficient to establish that the
identified conduct is an attempt to exercise market power. This conduct is often responsive to other
consderations that are congstent with the incentives provided by the market rules under workably

competitive conditions.

A. Assessment of Trendsin Supplier Conduct

The Market Monitoring Plan identifies two primary types of conduct that may be inconsistent with
workable competition:

“(1) Physca withholding of an Electric Fecility, thet is, not offering to sdll or schedule the
output of or services provided by an Electric Facility capable of serving aNew York
Electric Market. Such withholding may include, but not be limited to, (i) falsdy declaring
that an Electric Facility has been forced out of service or otherwise become unavailable, (i)
refusing to offer bids or schedules for an Electric Facility when it would be in the economic
interest, absent market power, of the withholding entity to do so, or (iii) operating a
generating unit in redl-time to produce an output leve thet islessthanthe NYI1SO's
dispatch indruction.

(2) Economic withholding of an Electric Facility, that is, submitting bids for an Electric Facility
that are unjudtifiably high so that (i) the Electric Facility is not or will not be dispaiched or
scheduled, or (i) the bids will set a market clearing price.”16

On adaily basis, the NY1SO assesses this conduct to determine whether the conduct may warrant
mitigation. Conduct that may warrant economic withholding are identified by comparing the current bid
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prices for a generating resource to areference price equa to the average of its accepted bid prices over
the past 90 days during comparable periods. When temporary conditions arise in which a supplier may
have market power, its accepted bids under other workably competitive periods serve as a stlandard
againgt which its current bid may be evauated. If the current bid is subgtantidly above its reference
price, further investigation is warranted to determine whether the bid may warrant mitigation asan
attempt to exercise market power or, rather, a competitive response to changes in costs or other real
factors. Thresholds of $100 or 300 percent above the reference price are currently used to identify
conduct that warrant further investigation and potentialy mitigation.

One key test to determine whether the conduct exceeding these thresholds may warrant mitigationisa
test to evaluate its effect on market prices. Due to the nature of the supply shown in Figure 4,
withholding under most load conditions will not significantly affect market prices, absent binding
transmisson congraints. When the conduct does not materialy raise prices, one may conclude that it
does not condgtitute an exercise of market power. There are many other reasons why a supplier may
increaseits bid price for al or aportion of aunit. Therefore, the fact that a bid exceeds the economic
withholding thresholds established in the Market Mitigation Plan is not sufficient to conclude that the bid

congtitutes an attempt to exercise market.

Over the longer-term, trends in bidding patterns can be andyzed to determine whether they are

cong stent with workable competition or whether they indicate significant market power concerns. As
discussed in prior sections, withholding is more likely to have a sgnificant price effect when market
conditions become tight due to high loads or transmisson condraints. Hence, withholding should
increase asload increases if participants have, or beieve they have market power. However, periods
of high load are aso the periods when prices will naturdly rise as higher cost resources are needed to
meet load and suppliers without market power will have an incentive to sell as much power as possible.
Therefore, one method to assess the competitiveness of the market isto examine whether the total
hourly quantity of bids exceeding the physical or economic withholding thresholds increases asthe

market load increases.
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The following charts show these results by plotting the amount of physical derating (includes outages)

and the amount of economic withholding againgt the actud load. The mogt significant price fluctuations
have occurred in Eastern New Y ork when the Central- Eagt Interface is binding. Withholding in the

Western New Y ork is much lesslikdly to result in amateria priceincrease. Therefore, the charts focus

on the withholding and loads in Eastern New Y ork. In addition, the charts focus only on a peak hour

when loads are the highest to make the withholding patterns easier to discern. Figure 30 shows the

economic withholding in the day- ahead energy market in Eastern New Y ork at 2:00 pm (hour 14).

Figure 30

Day-Ahead Market -- East New York
January 1 to December 31, 2000 -- Hour 14
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Thisfigure shows that the quantity of bids exceeding the economic withholding has generdly decreased

as load increased consstent with the competitive incentives. Figure 31 likewise does not indicate that

economic withholding in the red-time market has been positively corrdaed with load. Thefigures

confirm the conclusion reached based on the daily analysis of bid prices that the bidding in the New

Y ork market has been well disciplined by competitive forces.
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Figure 31

Relationship of Economic Withholding to Actual L oad
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A smilar andyss of deratings is necessary to determine whether there is evidence that suppliers have
physicaly withheld resources under high load conditions in an attempt to raise energy prices.
Maintenance outages will cause deratings to increase during off-peek periodsin the spring and fall when
loads are considerably lower. Including these periodsin the andysiswould bias the andysis by
introducing a negetive correlation between deratings and load consistent with the maintenance outages.
Therefore, | have excluded off-peek periods from this analyss by examining the rdationship of deratings
to actud load only during the summer for a peak hour.

Figure 32 shows the results of this examination for Eastern New York. Likethe analysis of bids
exceeding the economic withholding thresholds, the deratings in Eastern New Y ork during the summer
have tended to fal asload hasincreased. The same relationship exists for the State. Therefore, the
evidence is congstent with workable competition and suggests that physica withholding has not been a
sgnificant market power concern.
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Figure 32
Relationship of Deratingsto Actual L oad
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Despite the fact that our andlyses have not indicated that physica withholding was a problem during
2000, | have recommended that the NY ISO increase its capability to detect physical withholding by: 1)
requiring red-time explanations of deratings and forced outages, and 2) acquiring the additional
resources to identify and investigate those deratings or forced outages that appear questionable. These
improvements will help ensure that physica withholding does not become a problem in the future under

tighter market conditions.

| conducted one last analysis to evaluate the offer patterns of suppliers under the NY1SO. One of the
benefits of moving to deregulated eectric marketsis that they provide strong incentives to maximize the
amount of output that can be profitably provided from each generating unit. Therefore, | tested whether
the amount of dectricity offered from existing units has increased or decreased in comparison to the
former regulated system. To do this, | selected five days from 2000 with two being days from the
summers exhibiting large price fluctuations, two from the fal, and one from the winter.
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For each of the five days, | compared the amount of energy offered on a unit-by-unit bass under the
NY 1SO markets to the unit ratings from 1999 on comparable days used to dispatch generation under
the New Y ork Power Pool (“NY PP’) operations, the predecessor organization to the NY1SO. The
NY PP ratings include a maximum output level that can be achieved under emergency operations (i.e.,
maximum rating) and a maximum output leve that can be achieved under norma operations (i.e, norma
rating). In making the unit level comparisons, | included only those units that were in service on the days
selected for 2000 and the comparable daysin 1999.17 Therefore, the andysisis not influenced by

outages, units that were not committed on the relevant days, or new units.

Table 3 showstheresults of thisanadyss. The average amount of energy bid by the unit over each day
into the NY1SO day-ahead market is referred to in the Table as the NY 1SO rating.

Table3
Comparison of NYISO Ratingsto NY PP Ratings for Selected Dates

Date NY1SO Ratings- NY1SO Ratings- Bids Below $500 - Bids Below $500 -
Max. NYPPRating Normal NYPP Rating Max. NYPP Rating Normal NYPP Rating
June 26, 2000 1411 2839 340 1740
August 9, 2000 2249 5064 1475 4290
September 1, 2000 2174 5090 1746 4662
October 20, 2000 513 1999 32 1576
December 15, 2000 2054 3071 1566 2588
Average 1680 3623 1032 2971

The first two columns show the difference between the NY ISO energy offers (i.e., NY1SO rating) and
the maximum and normal ratings of the same units under the New Y ork Power Pool. On average over
the five days, this andysis shows an increase in energy offered under the competitive markets of 1700
MW versus the maximum NY PP rating and 3600 versus the normd rating. This represents an increase

of more than 5 percent and 12 percent, respectively.

Some may argue that some of thisincrease is aresult of the fact that suppliers seeking to maximize their
ICAP payments may bid a higher amount of energy in the day-ahead market than can be physicaly
achieved. Under this theory, the generator would likely offer the over-stated portion of its capacity at
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very high pricesto avoid it being scheduled in the day-ahead market. Although thisis possble, it isaso
true that steam units can often produce output above their normal operating range by taking actionswith
consderable associated incremental costs. Therefore, the high bids would be avaid representation of
the units margina costsin thisrange. Nonetheless, to determine whether the first concern (i.e,, that
capacity is offered that is not physicdly available) would undermine the results of thisanayss, |
excluded dl bid segments with bid prices greater than $500.

These results are dso shown in Table 3, where the right two columns compare dl capacity with bids
below $500 with the maximum and norma NYPPratings. Like the prior results, the average increase
versus the maximum NY PP rating is greater than 1000 MW or 3.5 percent of the average available
capacity in New York. The increase compared to the norma NY PP rating averages 3000 MW —
more than 10 percent of the average available capacity in the State.

Table 4 shows the same analysis by type of generating unit. This table produces an average by unit type
for each of the five days andyzed, showing that the increases in offers occur over al types of generating
units. These results confirm that the competitive markets are providing substantialy near-term supply

benefits by creating accurate price sgnas and improving the incentives facing suppliers.

Table4
Comparison of NY1SO Ratingsto NYPP Ratings
By Type of Unit

Fuel Type NY1SO Ratings- NY1SO Ratings- BidsBelow $500-  Bids Below $500 -
Max. NYPP Rating Normal NYPP Rating Max. NYPP Rating Normal NYPP Rating

Steam Units

Natural Gas 240 445 176 331

ail 771 1000 576 806

Coa 340 361 228 250

Other -8 -8 -13 -13
Nuclear 27 29 -49 -47
Hydro 226 99% 176 946
Gas Turbines

Natural Gas -189 159 -197 151

ail 151 565 141 539
PURPA/Cogen 148 105 121 91
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B. Analysisof ReferencesPrices

Another useful andysis of the competitiveness of the suppliers bid patternsis an examination of the
references prices that have resulted from the accepted bidsin the New Y ork markets. The monitoring
plan cdlsfor the caculation of reference prices corresponding to the output curve of each unit that
would be primarily based on the accepted bids from the units over the previous 90 days during
comparable periods, adjusted for changesin fud prices. Therationde for using thisform of reference
price to monitor and mitigate market power isthat suppliers should be compelled by competitive forces
to bid their resources at prices close to margina costs during most hours when the market is workably

competitive.

Therefore, reference prices should serve as an effective proxy for actua margind costs, without the
need to estimate margina codts for every block of output in the State. To assess whether bidding has,
in fact, been congistent with the assumption that generators should offer their resources at bid prices
close to marginal cogts, | have compared the reference prices for different types of fossil-fired unitsto
the fud costs of producing dectricity. Fuel costs account for the mgority of the margind codsin the
norma output range for these units. Figure 33 shows the average fuel prices and reference prices by fud
type, as of September 1, 2000.
Figure33
Comparison of Average Fuel Coststo

Reference Prices by Type of Unit
Peak Hour -- September 1, 2000
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Reference prices are computed for each 10 MW output segment over the output range of each unitin
the New Y ork market. The margina costs of increasing the output from a unit to its maximum capability
can far exceed the fud costs for that small segment of output due to increased O& M expenses,
increased forced outage probability, and reduced unit efficiency. To account for this, | have excluded a
very smdl amount output with reference prices exceeding $500 per MWh in the computation of the
average reference prices. Fud costs are computed using heat rate data compiled during New Y ork
Power Pool operation prior to the implementation of the NY1SO markets.

Figure 33 shows that on average, reference prices have been relatively close to the average fud prices.
One should expect that the true margina costs would be dightly higher than the fuel cost to account for
other cogts including environmental costs and variable operations and maintenance expenses.
Complementing the averages shown in the previous figure, Figure 34 shows a scatter plot of the
reference prices and fud costs for each of the individua units, organized by type of unit.

Figure 34
Unit Reference Pricesand Fuel Costs By Type
Peak Hour - September 1, 2000
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These figures both show that the reference prices have served as an effective proxy for fossil-fired units
margind cogts, condggtent with the economic incentives provided by the competition prevailing in New
York’s electric markets. In addition to providing an indication that the electric markets remain
workably competitive, these results provide additiona assurance that the current market monitoring and

mitigation plan will continue to be effective in identifying and remedying market power.

C. Monitoring and Mitigation Thresholds

The thresholds in the mitigation plan for identifying bids that may congtitute economic withholding dlow
for a congderable amount of latitude for suppliersto dter their bid prices. The thresholds alow an
increase in the current bid to alevel 300 percent or $100 above the reference price, whichever isless.
These thresholds are intended to address strategies to remove resources from the market or
subgtantiadly raise the price of the margina generating unit, while reducing the potentia for unwarranted
intrusion in the market by the NY1S0.

Some have argued that these thresholds for identifying economic withholding and congdering mitigation
are too generous and alow for actions by suppliersto raise energy prices materidly without the
posshility of immediate mitigation. Although, the NY1SO retains the right to make a 205 filing with
FERC to seek aremedy for conduct below the current thresholds, it is difficult to adequately address
market abuses retroactively. Therefore, | have periodicaly assessed whether lower conduct thresholds
would identify conduct that may warrant mitigetion.

To make this assessment, | identified the amount of additiona resources that would have exceeded the
thresholds at lower levels. For thisanalysis, | used thresholds equd to a 100 percent or $50 over
reference prices, whichever isless. Having identified these additional resources, three conditions must
be met for the bids of these resources to potentialy affect. Firgt, the reference price for the resource
must be lower than the LBMP at the generator’ s point; otherwise the resource would not be economic
evenif it bid itsreference price. Second, the current bid should be close to or above the LBMP,
otherwise the resource is inframargina and will be scheduled whether its current bid were reduced to
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the reference price or not. Lastly, | excluded bids below $60 since bids in thisrange are highly unlikely
to have a sgnificant effect on prices given the nature of the market’s supply in that pricerange. As
described in prior sections, the supply at lower price levelsisindagtic due to the large quantity of

generating resources with Smilar margina cost profiles.

Employing these three conditions, | identified the bids that would exceed the lower thresholds that could
potentidly have had some effect on the energy market prices. The results of thisanalysis are shown in
Table 5.

Table5

Analysis of Economic Witholding at L ower Screening Thresholds
$50 per MWh or 100% Increase Over Reference Price

Amt. Exceedin # of Biddin . Average
Date Threshold ° Orqanizatior?s AverageLBMP  Average Bid Referer?ce
June 26 107 6 $112.26 $119.59 $49.07
August 09 94 6 $96.68 $115.57 $54.37
October 20 0 N/A N/A N/A N/A
December 15 160 11 $91.11 $119.40 $63.54

Two of the days chosen for this analyss were days with consderable price fluctuations — June 26 and
August 9. The other two days were average weekdays chosen a random from the fdl and winter. This
table shows that avery smal quantity of resources met the criteria described above for “low-levd”
economic withholding that could potentialy have had some effect on prices. Given these quantities and
the size of the bid price increase, one may conclude that the conduct identified had no substantive effect
on prices. Further, the table shows that this smal quantity of identified resources were generdly held by
6 or more suppliers, making it highly unlikdly that the withholding of any one supplier was a strategic

attempt to influence prices.

Given the results of the andyses for these selected days, there is little evidence that lowering the conduct
thresholds would sgnificantly improve the efficacy of the monitoring and mitigation plan. In fact, to the
extent that the lower thresholds would falsely identify conduct that is not a strategy to economicaly
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withhold output to raise prices, the reduced thresholds would reduce the effectiveness of the monitoring
and mitigation plans.

Because this andyss only examines conduct on the four days shown above, these conclusions may not
be apply to al of the market conditions during 2000. To make amore thorough assessment of the
threshold leves, | have recommended that the MMP monitor bids continudly at the lower threshold
levds. Thisandysswill dlow 1) the identification of conduct that may warrant a 205 filing with the
FERC to impose aremedy, 2) afull assessment of the threshold levelsin the mitigation plan thet are
currently used to determine when mitigation may be gppropriate.
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IV. ANCILLARY SERVICESM ARKETS

A. Introduction

The New York ISO (“NY1S0O”) began operation in 1999 by implementing three reserves markets and
aregulation market dong with the energy markets. This report will review the competitive performance
of these markets and the issues that have arisen during the first year. In addition, this section will
summarize the modifications that have been made or are underway to address the issues and

recommends future improvements to further enhance the performance of the markets.

Figure 35 shows that during the latter months of 2000, reserves and regulation expenses were
reasonable as a percentage of the total market costs -- ranging from one to three percent on amonthly
bads. Earlier in the year, however, these costs far exceeded this expected range due to withholding in

one of the reserve markets.

Figure 35
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However, before describing these events and assessing the competitive performance of the ancillary
services markets, | will briefly describe how they are structured and operate. New Y ork procures three
types of operating reserves.  10- minute spinning reserves, 10-minute total reserves (can be spinning or
norsynchronous reserves (“NSR”)), and 30-minute reserves. 10-minute spinning reserves are those
that are on-line and can provide additiond output within 10 minutes. 10-minute NSR resources are
resources that are not ortline but may be turned on and providing their output within 10 minutes, which
aretypicaly gasturbines. 30-minute reserves may be on-line or off-line resources that can be
producing a given output within 30 minutes. The NY1SO receives availability bids from each generator
that indicates the minimum price they are willing to accept to provide the reserve.

In total, 1800 MW of operating reserves must be purchased in the New Y ork Control Area
(“NYCA”), of which 1200 MW must be 10-minute tota reserves (spinning or NSR). Therefore, the
NY SO may purchase up to 600 MW of 30-minute reserves. Of the 1200 MW of 10-minutetotal
reserves, a least 600 MW must be spinning reserves and the balance may be NSR resources.
Therefore, thereisalimit on how much NSR resources can be used to meet the statewide 1200 MW
requirement for 10-minute reserves. Thereis no such limit on spinning reserve purchases—i.e, al 1200
MW 10-minute total reserve purchases by the NY SO could be spinning reserves. Likewise, 30-
minute reserves cannot be subgtituted for 10-minute reserves, but 10-minute reserves could be

purchased to meet the entire 1800 MW operating reserve requirement.

Therefore, 10-minute spinning reserves are the highest vaue reserve while 30-minute reserves are the
lowest value reserves. The reserves markets are smultaneoudy cleared together with the energy market
to minimize tota bid production cogts. In this process, the price for lower vaue reserves often clears
below the price for higher value reserves. For example, the 10-minute NSR prices generaly clear
below the price of 10-minute spinning reserve prices because the SO must purchase reserves from

more expensive spinning reserve units to meet the 600 MW spinning reserve reguirement.

However, when higher vaue reserves are substituted for lower vaue reserves because the lower vaue

reserves are more expensive, then the price of both types of reserves will be set a the margina cost of
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the higher value reserve. For example, when 10-minute NSR resources were withheld in the spring of
2000, 10-minute spinning reserves were often subgtituted for 10-minute NSR resources to satisfy the
10-minute total reserves requirement and the price in both markets were set a the same leve —i.e, the

bid of the margina 10-minute pinning resarve.

In addition to the NY CA requirements described above, the procurement of reserves are aso subject
to locationa requirements to ensure that they will be fully available to respond to possible system
contingencies and maintain reliability. The tranamission interfaces that can become condrained and
contribute to the locationa requirements are shown in Figure 36.

Figure 36
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The most significant interface in New Y ork, and perhaps the entire Northeest, is the Central- East
Interface that limits economic transfers from Western New Y ork, PIM, Ontario, and Hydro Quebec to
Eastern New York and New England. Because of this condraint, maintaining reliability requiresthat a
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substantial portion of the reserves be procured in Eastern New York. Likewise, the interface between
Long Idand and the rest of New Y ork has resulted in arequirement that specified amounts of operating
reserves be purchased from generating units on Long Idand. These requirements include the following.

First, 1200 MW of total 10-minute reserves (spinning and NSR) must be purchased east of the
Central-East condraint. This does not mean that dl of the 600 MW of 10-minute Spinning reserves
required within the NY CA will necessarily be purchased in Eastern New York. When 10-minute NSR
resources are relaively inexpensive, more than 600 MW may be purchased in the east (e.g., 800 MW)
with the balance of the eastern requirement supplied from 10-minute spinning resources (400 MW) and
the rest of the 600 MW 10-minute spinning requirement purchased in Western New Y ork (200 MW).
This example shows that some 10-minute spinning reserves may be procured in Western New Y ork
despite the locationa requirement for Eastern New Y ork. Nevertheless, the eastern requirement does
limit quantity of 10-minute reserves that may be purchased in Western New Y ork where roughly haf of
the State' s spinning reserve capability islocated.

Second, prior to November 1, 2000 locational reserve requirements for Long Idand required that 380
MW of 10-minute reserves (spinning and NSR) and 540 MW of total reserves (10-minute and 30-
minute) be purchased on Long Idand. After November 1, the 10-minute reserve requirements for Long
Idland were reduced to 60 MW of 10-minute spinning and 120 MW of total 10- minute reserves while
the requirement for total operating reserves remained a 540 MW. Because prices in each reserve
market are set by the bid of the margind resource, if an expensive resource is needed to meet the Long
Idand requirements, it will establish the clearing price for the entire State. The NY 1SO has proposed
modifying this provison to dlow spatidly differentiated prices to reflect the effects of the locationa

reserve reguirements in the same way that locationa energy prices reflect tranamission system limits.

There are no locationd requirements for the procurement of regulation service, which may be purchased
throughout the NY CA. The NY1SO purchases agrester amount of regulation during high ramp hours
than during low ramp hours. The amount of regulating capability a generating resource may sl is equa
to the amount of output it can produce within 5 minutes (ramp rate per minute times 5).  In addition, to
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quaify as aregulaing unit, the unit must be able to receive and respond to a continua dispatch sgnd
and have the ability to ramp at arate of 1 percent of the unit’stota capability per hour. When a
regulating unit is off of its digpatch point on the low sSde by a sgnificant amount, it may be subject to
sgnificant pendties, while aunit producing more than its dispatch point (i.e., over-generating) is not paid
for itsexcess energy. The following sections will describe the performance of each of the ancillary

services markets and provide recommendations short-term and longer-term modifications.
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B. 10-Minute Non-Synchronous Reserves

Withholding of 10-minute NSR resources was primarily responsible for the inflated reserve cogtsin
early 2000. Therefore, the results in the 10-minute spinning reserve market will be better understood
after firgt reviewing the offers and results in the 10-minute NSR market. | will describe the withholding
later that led to the impogtion of the mandatory bidding requirement and bid cap. Firs, the average
cagpability available to the market is shown in Figure 37 for the period during 2000 with the bidding

requirementsin place.

Figure 37

10 - Minute Non - Sync. Reservesin Eastern New York
April 1, 2000 - December 31, 2000
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Thefirgt two barsin Figure 37 show the capability located in Eastern New Y ork with and without
PURPA unitsincluded. PURPA units generaly do not offer capacity into the reserves markets due to
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contractud limitations or concerns regarding qudifying facility satus. The last bar removesthe
cgpability and offers of the Blenheim-Gilboa Pumped Storage Project (“Gilboa’). Although the average
cgpability from Gilboa shown in the figure gpproaches 1000 MW, the initid modeling of the project
under the “B-G Scheduling Agreement with NY1SO Operation” limited the amount of Gilboa's
capability that could provide reserves by modeling Gilboa as asingle unit. In redity, Gilboais
comprised of four 250 MW units that can pump water into storage (“pumping mode’), or release the
water to generate eectricity (“ generating mode’).

Each unit can switch very quickly from pumping to generating mode or start-up from stand-4ill. By
modeling Gilboa as a single unit in the generating or standstill mode, it could only be scheduled to
generate in agiven hour if none of the units are in pumping mode. This prevented the NY1SO from
taking full advantage of Gilboa sflexibility as asupplier of reserves. However, the necessary software
changes were completed last fall to dlow Gilboato bid as 10- minute spinning and 10-minute NSR to
the extent that its capabilities dlow. In theory then, Gilboa could now bid al 1000 MW into the 10-
minute reserve markets athough the NY 1SO has limited its purchases of reserves from Gilboato 560
MW for reliability reasons (i.e., so as not to hold an excessive portion of the State’ s reserves a one
location). Even without Gilboa, however, Figure 37 shows that the NY 1SO receives more than double
the amount of offers than the typical demand for 10-minute NSR, al of which are subject to the $2.52
per MW bid cap. Thiswas not always the case.

During the spring of 2000 after more than two months of relatively competitive conduct on the part of
10-minute NSR suppliers, asgnificant amount of physica and economic withholding began. The 10-
minute NSR market had been clearing below the $2.52 level because the amount of capability offered
substantialy exceeded the typical demand. However, this capability is held principaly by only three
suppliers, with the capability of one of the three entities bid by an affiliate of another one of the three
entities bid under an agency agreement. The largest supplier of 10-minute NSR holds 58 percent of the
capability, while the capability of the two entities bid by the &ffiliates totd more than three quarters of the
total 10-minute NSR capability.
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Figure 38 shows the changesin bidding patterns for the 10-minute NSR suppliers from the begnning of
January 2000 through the third week in March.

Figure 38

10 Minute Non-Synch Clearing Prices and Offerslessthan $30 per MW
Daily Averagesfor January 1to March 21
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The $30 par MW leve was sdlected for this figure because it should substantially exceed the expected
lost opportunity costs facing most suppliers during this period. The figure shows the considerable
reduction in economic bids for 10-minute NSR resources that occurred at the end of January 2000,
falling from well over 1000 MW to close to 400 MW. Both physical and economic withholding
contributed to this reduction. The decline in economic bids caused 10-minute spinning reservesto be

substituted for 10-minute NSR resources, resulting in asingle clearing price for dl 10-minute reserves at
subgtantialy eevated levels.

$ per MWh
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| estimated the cost of this conduct at close to $70 million by caculating the likely dearing pricesin the
10-minute reserve markets assuming the 10-minute NSR suppliers continued to offer their resources as
they had prior to January 29. One of the judtifications the 10- minute suppliers cited for the substantia
increasesin 10-minute NSR bid prices was that the units sometimes face the lost opportunity to
profitably sdll their output in the energy market. This cost should rationdly be incorporated in the
suppliers availability bids.

Therefore, when the $2.52 bid cap and mandatory bidding requirement was imposed to address this
conduct, alost opportunity cost provison was aso implemented to ensure that suppliers receive the full
vaue of thelr resourcesin ether the reserves or energy market. These provisons have effectivdy
protected the reserves markets from any further consequences from withholding of 10-minute NSR
capability as Figure 39 shows.

Figure 39
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The figure shows that prices after March 2000 were rdatively flat due to the bid cap with the exception
of the isolated price increases due to the 30- minute reserve market. In each of these cases, tight
reserve conditions on Long Idand caused relatively high priced 30-minute reservesto clear the market
to meet the Long Idand locational reserve requirement. As discussed above, the price of lower vaue
reserves can set the price for dl higher value reserves when the margind cost of supplying the lower
vaue reserve is higher. Because reserve prices are not locationd (i.e., the highest accepted bid needed
to meet dl reserve requirements for a given type of reserve sets the price satewide), the high 30-minute
clearing price needed to satisfy the Long Idand constraint set high prices statewide for dl reserves. A
proposal to set reserves prices by location is described below that would address this issue.

Additiona supply of 10-minute NSR resources will help ensure that the market remains competitive
once the bid cap is removed by decreasing the ability of suppliersto withhold and raise the price.
Therefore, the enhancements to the modeling of Gilboa should clearly be beneficid. In addition, gas
turbines that require longer than 10 minutes to reach full output can currently only supply 30-minute
reserves. The NY IS0 is investigating modifications that would alow such unitsto supply 10-minute
NSR for the portion of its output that would be available within 10 minutes, thereby increasing the 10-
minute NSR supply. Severa measures to increase the supply of 10-minute spinning reserves are
outlined in the next section thet will impose additionad competitive discipline on the 10-minute NSR
suppliers since spinning reserves may be fredy subgtituted for NSR resources to meet the total 10-

minute reserve requirement.
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C. 10-Minute Spinning Reserves

Asdiscussed in the prior section, prices in the 10-minute spinning reserve market were affected by the
conduct in the 10-minute NSR market. Apart from that episode, the spinning reserve market has
generdly exhibited compstitive results. The spinning reserve market is significantly less concentrated, as
10 suppliersin the east hold Sgnificant shares of the Spinning reserve capability, and none with a share
higher than 25 percent.

Figure 40 shows the amount of capability on average that is available and has been offered in the 10-
minute spinning reserve market in Eastern New Y ork during the year, with and without the PURPA
unitsand Gilboa Reservesin Eastern New Y ork only are shown due to the locationd requirement that
1200 MW of 10-minute reserves be purchased in Eastern New Y ork. This provision limits the vaue of

10-minute reserves in Western New Y ork.

Figure 40
10 - Minute Spinning Reservesin Eastern New York
April 1, 2000 - December 31, 2000
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The figure shows that supplierstypicaly offer 75 percent more 10-minute spinning reserve capability
than the gpproximate demand level of 600 MW. This rough estimate of the excess bids ignores the fact
that some spinning reserves in Western New Y ork may be used to meet the 600 MW spinning reserve
requirement if additional 10-minute NSR resources are substituted to meet the 10-minute reserve
requirement in Eastern New Y ork.

Figure 41 shows the average daily capability, bids, and prices for 10-minute spinning reservesin Eagtern
New Y ork, showing that adequate capacity generdly is offered on adaily bass, even ignoring Gilboa
and PURPA units.

Figure41

10 - Minute Spinning Reserves - Eastern New York
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The figure clearly shows that there were substantia effects during the spring on prices in the 10-minute
spinning reserve market due primarily to the conduct in the 10-minute NSR market. Some physicad

withholding did occur that reduced the amount offered to levels close to the gpproximate demand on
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some days that contributed to the higher 10-minute reserve prices by limiting the amount of subgtitution
that could occur between the spinning and NSR market. This conduct aone, however, would not have
been sufficient to cause the price increases that were experienced during that period. After March of
2000, the amount offered in this market has generdly been adequate to achieve competitive results.
Nevertheless, the chart clearly shows that a substantid amount of capakiility is generdly not offered in
thismarket. With Gilboamore fully utilized in the reserve markets, this will not cause sgnificant
problems under most conditions. However, it isimportant to remember that the energy, operating
reserves, and regulation markets are al smultaneoudy cleared. All of the spinning reserve resources

can provide energy and many aso have the cgpability to provide regulation service.

Hence, under tight market conditions when alarge share of the resources bidding in the 10-minute
spinning reserve market is aso needed to supply energy or regulation, price spikesin dl three markets
are possible. On June 26, for example, day-ahead energy pricesin Eastern New Y ork exceeded
$1000 for most of the afternoon. On this day, tight conditions in the reserves markets caused some
lower priced energy resources to be sdlected to provide reserves causing higher priced energy
resources to be sdlected to provide energy (because the higher priced energy resources had not offered
to provide reserves). Therefore, increasing the amount of 10-minute spinning reserve offerswill likely

benefit the energy market and other ancillary services markets when market conditions become tight.

Several enhancements are underway to increase the capability offered in the 10-minute spinning reserve
markets beyond the modeling improvements for the Gilboa unitsthat | described in the prior section.
Firgt, the NY1SO is discussing areserve sharing agreement with New England thet would alow
reserves in New England to be available to New Y ork and vice-versa. This would effectively increase

the amount of available supply to each region and potentidly reduce the overdl reserve requirements.

Second, the NY1SO isinvestigating the feasibility of alocating transmission capatility on the Central-
East Interface to dlow Western reserve suppliers to meet Eastern New Y ork reserve requirements.
Thiswould be beneficid in cases where the difference in the margind cost of providing energy in Eastern

New Y ork versus Western New Y ork isless than the difference in margind costs of reservesin Eagtern
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and Western New York. Thisis sometimes the case under normal conditions when the Central- East
Interface congraint is not binding. However, it was frequently true during the episode in spring 2000
and this type of provision could have mitigated the effects of the withholding seen during that period by
providing an additiona source of potential supply. Therefore, this modification promises some benefits
to the market, the change should be investigated thoroughly prior to implementation to ensure thet it
does not create inefficient effects in the energy market by under- utilizing the transmisson system, or
otherwise hinder religbility.

In addition to these measures to increase the tota capability of 10-minute spinning reserves avallable to
the New Y ork markets, improvementsin the pricing of 10-minute spinning reserves may provide
additiond incentives for potential suppliersto bid in thismarket. For example, the NY1SO currently
compensates a generator for its own lost opportunity costs of providing reserves versus sdlling energy in
the redl-time energy market. No lost opportunity costs are available associated with foregone sdesin
the day-ahead energy market athough these costs may be subgtantidly different than red-time lost
opportunity cogs. Also, because the price is st at the leve of the highest accepted availability bid, it
may not reflect the true market value of the service in the day-ahead market. The availability bid
currently should include an expected lost opportunity cost component, but the uncertainty associated
with this expectation will cause the availability bids not to accuratdly reflect these costs.

Therefore, pricing reforms that would pay each reserve supplier the sum of the availability plus lost
opportunity of the margind reserve supplier would provide amore accurate price signa to potentia
suppliers. This pricing structure would be appropriate for each of the reserves and regulation markets,
which currently receives no lost opportunity cost payment. However, like the previous provison to
meet eastern reserve requirements with western supplies, this provision is not critica to the reliable
supply of operating reserves for the upcoming summer. For this reason and because it will require tariff
modifications and software changes, it should be considered as a potential 1onger-term improvement.
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D. 30-Minute Reserves

The 30-minute reserve market was not significantly affected by the conduct in the 10-minute NSR
market since 30-minute reserves are alower value resource that cannot be substituted for 10-minute
NSR resources. Therefore, the performance of this market throughout the year has been relatively
consggtent, as sufficient supply has existed in dl hours to meet the demand for 30- minute reserves.
Figure 42 shows the capability and offers of the 30-minute reserve suppliers during 2000 with and
without PURPA units and Gilboa included.

Figure 42
30 - Minute Reserves All New York
April 1, 2000 - December 31, 2000
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Relative to the other reserves, the 30- minute reserve market had the highest level of excess supply
offered. On average, the NY1SO received bids totaling dmost five times the approximate demand for

30-minute reserves. This excess supply is caused by a number of factors.
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Firgt, with the exception of Long Idand, there are no locational requirements for 30- minute reserves so
they may be provided from anywhere within the NY CA. Second, non-synchronous reserves that
cannot be producing at full output within 20 minutes may qudify to provide 30-minute reserves. Third,
units that provide spinning reserves can generdly provide three times the amount of 30-minute reserves
that they could provide of 10-minute reserves since the amount that can be provided is equa to the
ramp rate of the unit multiplied by the timeframe (10 minutes vs. 30 minutes) subject to the total

cgpability of the unit.

The daily average capability and prices are shown below in Figure 43, showing that substantial excess
supply isavailable on adaly bassthat has led to rdatively flat and reasonable prices.

Figure 43
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Asthe figure shows, the price for 30-minute reservesis generdly close to $1 per MW and isthe lowest
price of al of the operating reserves. The figure aso shows a number of price increases that have
occurred in this market in the presence of the substantial excess supply | have described above. These
temporary increases are related to the Long Idand locationd requirement. When the market for
reserves on Long Idand istight or the resources offered are more vauable in the energy market, the
margind cost of meeting the reserve requirements on Long Idand can be subgtantidly higher than the
typica clearing price level. When this occurs, the margind cost for 30-minute reserves on Long Idand

can set the price for dl reservesin the State.

Because the Long Idand Power Authority (“LIPA™) resources are necessary to meet the Long Idand
reserve requirements, LIPA has the unilaterd ability to raise statewide reserves pricesto any levd it
chooses by withholding resources from these markets and thereby causing a shortage of reserveson
Long Idand. To mitigate this concern, LIPA has agreed to offer sufficient reserves to meet its locationd
reserve requirements at competitive levels. In addition, the market mitigation measures would apply if

withholding of reserve capability were to raise concernsin the future.

In addition, the NY SO has proposed locationd reserve pricing that would set reserves prices a the
margina cost of meeting the reserve requirements at that location. Therefore, if the margind cost of
meseting the Long Idand reserve requirement were higher than the margind cost of meeting the reserve
requirements for the NY CA, the price paid to the reserve suppliersin each location would vary
accordingly. Thiswould eiminate the pricing effects in the rest of the State that occurred during 2000
when reserve conditions on Long Idand becametight. Therefore, the relevant pricing zones for dl of
the operating reserves would be: Western New Y ork, Eastern New Y ork excluding Long Idand, and
Long Idand aone. When alocationd reserve requirement is not binding, the price in al three areas

would be identical.

Currently, only the price paid to generators is proposed to vary by location. The allocation of the
reserves costs would not vary by location, athough this would be the logical extenson. The reason for
thisisthat some argue that the locationa reserve requirements provide rdiability benefits to loads
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located in other areas. In the longer-term, the NY 1 SO should establish a cost-dlocation method that is
fair, reflects these benefits, and sends appropriate sgnas for loads choosing to salf-supply ther reserve
obligation.

Given the performance of this market, limited changes appear to be needed in the near-term to ensure
adequate and competitive supply of 30-minute reserves. However, some of the improvements
described in prior sections will enhance suppliesin this market aswell. For example, areserve sharing
arrangement with New England would likely include 30-minute reserves and alow for reduced

purchases of 30-minute reserves, as the requirements are coordinated.

In addition, the pricing reform | described in the previous section would also improve the incentive for
certain suppliers to offer their resourcesin this market by including in the 30- minute reserve price the
opportunity cost for suppliers related to sdesin the day-ahead energy market. Although thisreformis
not immediately necessary in this market, consstent pricing across al reserves markets and the
regulation market would make the markets easier to understand and participate in, would reduce risks

associated with lost opportunity costs, and ultimately make it eeser to monitor.
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E. Regulation Market

The lagt ancillary service market thet | review in this report is the regulation market. Units providing
regulation service receive a dispaich sgna every six seconds, alowing the NY1SO to ensure that supply
equals demand on ared-time bass. Regulaing units must have the ability to move upward or
downward from their base point an amount equa to the amount of regulating service they are providing.
Like an operating reserve, therefore, aregulating unit cannot be scheduled to provide energy to the
upper operaing limit of the unit and may incur alost opportunity cost associated with the undispatched
portion of its output.

The amount of regulating service aunit may provideis equd to its ramp rate per minute timesfive

minutes. Therefore, a unit's regulating capability is generdly hdf of its 10-minute spinning reserve

capability. Figure 44 shows the average capability and the offers the NY SO received during 2000.
Figure 44

Regulation Market All New York
April 1, 2000 - December 31, 2000
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This figure shows that the NY 1SO typically recelved gpproximately 75 percent more bids than the
regulation requirement of 275 MW during high-ramp hours (200 MW is required in other hours). This
is goproximately the same amount of excess as in the 10-minute spinning reserve market. However, the
regulation market is arguably tighter than the 10- minute spinning market because some subdtitution is
possible from Western New Y ork into Eastern New Y ork for 10-minute spinning reserves. The 75
percent margin for regulaion aready includes dl of the capability statewide since the regulation
requirement is not locationd.

When the market first began in late 1999, the NY 1SO frequently received fewer regulation bids than the
total regulaion requirement. This shortage was remedied by the beginning of 2000 with additiona
suppliers offering resources into the regulation market. The average daily offer amount continued to rise
on average through the end of February and then remained rdlatively constant over the rest of the year.
These dally offer patterns are shown in Figure 45 below together with the daily average regulation

prices.
Figure 45
Regulation Market - All New York
Daily Averages - Not Including PURPA Units or Gilboa
1400 $100
1200 1
- $80
1000 T
AveragePrice K4
Aver age Capability - $60 =
5 800 T =
E o
= Average Offer Amount O
600 30
400 T
Approximate Demand - $20
200 T : :
Economically Withheld Amount
0 — T T i i i T i i i i $0
Jan Feb Ma Apr May Jun Jul Aug  Sep Oct Nov  Dec

DATE

85



Annual Report on the New York Electric Markets Ancillary Services

The figure shows that prices for regulation fell conastently over the year, particularly from late January
to April 2000. The higher pricesthat occurred in the spring may be attributable in part to the eventsin
the operating reserve markets during this timeframe. As supplies of 10-minute NSR decreased,
increasing amounts of 10-minute spinning reserves were substituted to meet the reserve requirements.
Because the resources that provide 10- minute spinning reserves dso typicaly supply regulation, the

resources available to meet the regulation requirement were reduced, resulting in higher clearing prices.

Although Figures 44 and 45 both show that the supply has been adequate to meet the regulation
requirement, they also show that less than half of the available regulation capability istypicaly offered in
this market. Therdatively low participation rate in this market limits the amount of excess supply in this
market, making it much more susceptible to Sgnificant priceincreases.  This can occur when alarge
portion of the supply is uncommitted or in the process of sarting up. For example the highest regulation
prices in recent months has occurred between midnight and 2 am. The regulation market will also be
vulnerable to price increases when conditions are tight in other markets and a portion of the regulation
capable resources are needed to provide operating reserves or energy. In this case, ahigher

participation rate would result in more stable prices.

There are a number of factors that may contribute to the participation rates that the NY 1SO has redized
in this market and are currently being investigated. Some participants cite the additiona wear on the
generaing unit that can be caused by frequent output changes required by regulating units. However,
this cost could be estimated and incorporated in a unit’s bid to provide regulaion. The morelikely
cause of the low participation ratesis the market rules that currently apply to regulating and other on
digpatch generators.

Regulaing units must meet anumber of other requirements in addition to having the ability to receive
digpatch sgnals every six seconds. For example, regulating units must have the ability to change their
output by 1 percent of the unit's cgpability per minute. In addition, regulating units must operate within a
reaivey tight band around their ingtructed dispatch level or they can be subject to substantia regulation
performance pendties. Unitsthat are above their dispatch level are not compensated for their over-
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generation, even if it isassisting the NY 1SO keep the market balanced because other generators are
producing below their ingtructed dispatch level. Together, these rules may preclude some generators

from participating in the market, and may reduce the incentive or raise the costs for other generators.

The NY1SO has recently conducted a survey of suppliers regarding these issues to determine the extent
to which they may be hindering participation and is consdering modifying the rules to reduce or
eliminate regulation penalties and increase the amount of capacity that would qudify to provide
regulation (e.g., by reducing the one percent ramp rate requirement). The results of this survey have
informed the NY1SO’ s decision to modify these rules to encourage additiona supply to participate in
the market. The market participant committees are currently considering a proposa by the NY1SO to
modify these rules and if action is taken by the committees and ultimately by FERC, these changes could

be in place prior to the summer.
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F. Conclusonsand Recommendations

The performance of the operating reserves markets and regulation market has been consstent with
workable competition during 2000 with the exception of the episode during the spring.  Following the
impostion of the 10-minute NSR bidding requirement and cap, the bids and prices in each of the other
markets remained at competitive levels. However, tight conditions in the ancillary services markets have
contributed to the price spikesin the energy market in Eastern New Y ork during the year. Under these
conditions, even a modest amount of additiona supply can provide substantia benefits to the market.

Therefore, | have recommended that the NY1SO proceed most rapidly with those provisons that would
expand the total capability or participation ratesin the reserves and regulation markets. Thisincludes.

Allowing 30-minute NSR units to provide 10-minute NSR at the level their generator can produce
within 10 minutes, athough it may not have the ability to achieve full output in 10 minutes;

Edtablishing a reserve sharing agreement with New England to coordinate reserve purchases and
utilization, which should result in lower reserve requirements and competitive improvementsin the
reserves markets; and

Modifying regulation market rules and pendties to remove disincentives or other barriersto fuller
participation in the market by reserve capable generators.

These improvements should be implemented as soon as is feasible as they promise immediate relief for
the reserves and regulation market when conditions become tight. Another provision that may increase
the supply of reservesin Eastern New Y ork under certain circumstances is the provison to alow
reserve suppliersin Western New Y ork to supply reservesin Eastern New Y ork by setting alocating or
reserving transmission capability on the Centra- East transmission interface for this purpose. However,
this modification requires more investigation and planning than the measures listed above. Therefore, |
have recommended that this not be attempted in the short-term, until it is thoroughly investigated and
tested to ensure that it will not adversdly affect the utilization of the transmission system.

In addition to the supply enhancements, a number of pricing enhancements are dso being considered.
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Establishing prices that vary by location for suppliers of operating reserve when the locationa
reserve requirements are binding. Thiswould lower the cost of reserves and send more accurate
price Sgnasto reserve suppliers. This provision has been proposed and awaits FERC' s gpproval.

Implementing a consstent pricing structure for the operating reserves and regulation that would
compensate the suppliers in each market with a clearing price equa to the availability bid plus lost
opportunity cost of the margina supplier in that market. Thiswould reduce uncertainty regarding
lost opportunity costs, which results in much higher availability bids and may be a sgnificant
disncentive for some suppliers offering their resources.

| have recommended that the former be implemented as soon as feasible after FERC approvesthis

modification. Given the process required to implement the latter provision, | have recommend thet the

NY SO consder this modification over the longer-term.

Findly, additiond long-term modifications have been discussed, including implementing a second
settlement in the hour-ahead for the ancillary services. The NYI1SO currently optimizesiits reserves
purchases in the hour-ahead, but does not settle the differences between the day-ahead schedules and
the hour-ahead schedules at an hour-ahead price. A second settlement would provide more accurate
price Sgnasfor potential reserve suppliersin the redl-time market and could lower costs to the market
to the extent that a day-ahead reserve supplier is dipatched for energy the following day. Without the
second settlement, the day-ahead supplier is not obligated to buy back its reserve schedule in the hour-
ahead and would be paid for both the reserve schedule and the energy schedule. However, thisremains
alonger-term recommendation because it is not resulting in substantial codts to the market.
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END NOTES

Although the NY SO hasfiled for rehearing with FERC on thisissue and is attempting to recover the revenues
obtained by

Generators are paid the LBMP at their location for production while loads pay a zonal average price.

Thewholesale electricity market includes anumber of products, including the electricity commodity itself (termed
“energy” in thisreport), aswell as various other system support services and reserves (termed “ancillary
services’ inthis report).

To alesser degree, price differences result from differencesin electrical losses caused by theinjections or
withdrawals of power at different pointsin the network.

These relatively high real-time prices are verified on adaily basis by the NY1SO to ensure that they are cal cul ated
correctly consistent with the provisions of the tariff. Improperly calculated prices or prices based on data errors
have been corrected and the corrected prices are reflected in the figure.

Other factors that affected prices that were not analyzed in this analysisinclude the derating of the transmission
interface with PIM due related to the facility outages, the under-utilization of the New England Interface
discussed later in the report, and the various operational issues that have resulted in some market inefficiencies.

The equation estimated was in logarithmic form, which better reflects the supply conditionsin the electric market
that are depicted in figures 3, 4, and 5: In (Price) = ¢ + aIn(Excess Cap)) + alIn(Gas Price) for i market areas
defined by binding transmission constraints.

Prior to the auction-based markets implemented by the New Y ork SO, a measure of historical pricelevels may be
gained from the New Y ork Power Pool “split-savings’ data, which represents the price at which economy pool
transactions were conducted between the members. Alternatively, survey dataof short-term bilateral contracts
reported in publications such asPower Markets Weekly and Megawatt Daily provide a measure of wholesale
power prices.

| assumed no changesin congestion patterns or net imports from 2000 levels.

Power Alert: New York's Energy Crossroads New York 1SO, March 2001.

Risk-aversion means that the entity is not indifferent between two events that have the same expected val ue.
I nsurance markets exist because consumers are willing to pay a premium for insurance rather than bearing the
brisk of alarge losswith alow probability (e.g., ahomefire).

This excludes the provisions of the ECAs pertaining to external transactions that were filed in the fall of 2000.
These ECAs are discussed in the section on external transactions.

ECA #20001208a and #20001208b.

New England Power Pool, Docket ER00-3577-000 November 22, 2000.
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15 see1SO New England Operating Procedures, OP-9 Section |, and section 4.3.3 of the Market Rules & Procedures
section 4.3.3.

16 NY1SO Market Monitoring Plan, Addendum A.
17" Theonly exception to this treatment was that the Blenheim-Gilboa pumped storage units were excluded from the
analysis. The Gilboaratings under NY PP operation seemed to substantially understate the true maximum
capability of the unit and would have increased results substantially. To be conservative, therefore, Blenheim-
Gilboawas excluded.
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