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PREFACE

Attachment M (PJM Market Monitoring Plan) to the PJM Open Access Transition Tariff provides:

The Market Monitoring Unit shall prepare and submit contemporaneously to the Commission,
the State Commissions, the PJM Board, PJM Management and to the PJM Members
Committee, annual state-of-the-market reports on the state of competition within, and the
efficiency of, the PUM Markets. In such reports, the Market Monitoring Unit may make
recommendations regarding any matter within its purview. These reports shall address,
among other things, the extent to which prices in the PJM Markets reflect competitive
outcomes, the structural competitiveness of the PJM Markets, the effectiveness of bid
mitigation rules, and the effectiveness of the PJM Markets in signaling infrastructure
investment. These reports shall include recommendations as to whether changes to the
Market Monitoring Unit or the Plan are required.!

Accordingly, Monitoring Analytics, LLC, which serves as the Market Monitoring Unit defined in
Attachment M, submits this 2008 State of the Market Report, the eleventh such annual report.

1 PJM, OATT, “Attachment M: PJM Market Monitoring Plan,” Fourth Revised Sheet No. 452 (Effective August 1, 2008).
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SECTION 1 — INTRODUCTION

The PJM Interconnection, L.L.C. operates a centrally dispatched, competitive wholesale electric
power market that, as of December 31, 2008, had installed generating capacity of 164,895
megawatts (MW) and more than 500 market buyers, sellers and traders of electricity in a region
including more than 51 million people in all or parts of Delaware, lllinois, Indiana, Kentucky,
Maryland, Michigan, New Jersey, North Carolina, Ohio, Pennsylvania, Tennessee, Virginia, West
Virginia and the District of Columbia.! As part of that function, PJM coordinates and directs the
operation of the transmission grid and plans transmission expansion improvements to maintain grid
reliability in this region.

PJM Market Background

PJM operates the Day-Ahead Energy Market, the Real-Time Energy Market, the Reliability Pricing
Model (RPM) Capacity Market, the Regulation Market, the Synchronized Reserve Markets, the Day
Ahead Scheduling Reserve (DASR) Market and the Long Term, Annual and Monthly Balance of
Planning Period Auction Markets in Financial Transmission Rights (FTRs).

PJM introduced energy pricing with cost-based offers and market-clearing nodal prices on April 1,
1998, and market-clearing nodal prices with market-based offers on April 1, 1999. PJM introduced
the Daily Capacity Market on January 1, 1999, and the Monthly and Multimonthly Capacity Markets
in mid-1999. PJM implemented an auction-based FTR Market on May 1, 1999. PJM implemented
the Day-Ahead Energy Market and the Regulation Market on June 1, 2000. PJM modified the
regulation market design and added a market in spinning reserve on December 1, 2002. PJM
introduced an Auction Revenue Rights (ARR) allocation process and an associated Annual FTR
Auction effective June 1, 2003. PJM introduced the RPM Capacity Market effective June 1, 2007.
PJM implemented the DASR Market on June 1, 2008. 2

Volume | of the 2008 State of the Market Report is the Introduction. More detailed analysis and
results are included in Volume II.3

1 See the 2008 State of the Market Report, Volume 11, Appendix A, “PJM Geography” for maps showing the PJM footprint and its evolution.

2 See also the 2008 State of the Market Report, Volume II, Appendix B, “PJM Market Milestones.”

3 Analysis of 2008 market results requires comparison to prior years. During calendar years 2004 and 2005, PJM conducted the phased integration of five control zones: ComEd, American Electric
Power (AEP), The Dayton Power & Light Company (DAY), Duquesne Light Company (DLCO) and Dominion. By convention, control zones bear the name of a large utility service provider
working within their boundaries. The nomenclature applies to the geographic area, not to any single company. For additional information on the integrations, their timing and their impact on the
footprint of the PJM service territory, see the 2008 State of the Market Report, Volume I, Appendix A, “PJM Geography.”

@ Monitoring
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Conclusions

This report assesses the competitiveness of the markets managed by PJM during 2008, including
market structure, participant behavior and market performance. This report was prepared by and
represents the analysis of the independent Market Monitoring Unit (MMU) for PJM.

The MMU concludes that in 2008:

e The Energy Market results were competitive;
e The Capacity Market results were competitive;

e The Regulation Market results cannot be determined to have been competitive or to have been
noncompetitive;

e The Synchronized Reserve Markets’ results were competitive;
e The Day Ahead Scheduling Reserve Market results were competitive; and

e The FTR Auction Market results were competitive.

Recommendations

The MMU recommends retention of key market rules, specific enhancements to those rules and
implementation of new rules that are required for continued competitive results in PdJM markets
and for continued improvements in the functioning of PdJM markets. The recommendations are for
continued action where PJM has already identified areas for improvement and for new action in
areas where PJM has not yet identified a plan.

Continued Action

e Retention and application of the improved local market power mitigation rules to prevent the
exercise of local market power in the Energy Market while ensuring appropriate economic
signals when investment is required.

PJM applies the three pivotal supplier test to determine whether local energy markets are
structurally competitive. The three pivotal supplier test, as implemented, is consistent with
the United States Federal Energy Regulatory Commission’s (FERC’s) market power tests,
encompassed under the delivered price test. The test is a flexible, targeted real-time measure
of market structure which replaced the previous mitigation method of offer capping of all units
required to relieve a constraint. The application of the three pivotal supplier test successfully
limits offer capping in the Energy Market to situations where the local market is structurally
noncompetitive and where specific owners have structural market power.

e Retention, application and improvement of the RPM rules included in PJM’s Tariff to stimulate
competition, to provide direct incentives for performance, to provide locational price signals,
to provide forward auctions to permit competition from new entrants and to limit market power

2 © 2009 Monitoring Analytics, LLC www.monitoringanalytics.com
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by the application of clear and explicit market power mitigation rules. Implementation of
enhancements to incentives for capacity resource performance to ensure stronger, market-
based incentives for actual performance when needed.

Market power remains a serious concern in the PJM Capacity Market based on market structure
conditions in this market including high levels of supplier concentration, frequent occurrences
of pivotal suppliers and extreme inelasticity of demand. The RPM Capacity Market design
explicitly allows competitive prices to reflect local scarcity without relying on the exercise of
market power to achieve the objectives of the Capacity Market design and explicitly limits
the exercise of market power via the application of the three pivotal supplier test. RPM rules
could be improved by ensuring that capacity payments are made only to units that perform,
that the must offer requirement does not permit either physical or economic withholding,
that the requirement for capacity resources to make offers in the Day-Ahead Energy Market
explicitly require competitive offers and that locational price separation is determined by market
fundamentals rather than by rule.

e Retention and application of the improved market power mitigation rules in the Regulation Market
to prevent the exercise of market power in the Regulation Market while ensuring appropriate
economic signals when investment is required and an efficient market mechanism.

In December 2008, PJM implemented the three pivotal supplier test in the Regulation Market,
which is expected to successfully address market power issues. The PJM Regulation Market
continues to be characterized by structural market power. PJM’s application of targeted,
flexible, real-time, market power mitigation in the Regulation Market addresses only the hours
in which structural market power exists and therefore provides an incentive for the continued
development of competition.

e Retention of the $1,000 per MWh offer cap in the PJM Energy Market and other rules that limit
incentives to exercise market power.

The PJM market design includes a variety of rules that effectively limit the incentive to exercise
market power and ensure competitive outcomes. These should be retained and enforced
and any proposed PJM market rule change should be evaluated for its impact on competitive
outcomes.

e Retention and application of enhancements to rules governing the payment of operating
reserve credits to generators and the allocation of operating reserves charges among market
participants.

The operating reserve rules should ensure that credits and corresponding charges to market
participants are consistent with incentives for efficient market outcomes and should reduce
gaming incentives. The rules should ensure that market power cannot be exercised to increase
operating reserve credits through the use of artificially restrictive unit operating parameters.
The rules should base the payment of credits on operating parameters determined by the
physical limits of units rather than by offers.

PJM implemented changes to the operating reserve rules on December 1, 2008. The new
operating reserve rules represent positive steps towards the goals of removing the ability to
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exercise market power and refining the allocation of operating reserves charges to better reflect
causal factors.

e Modification of rules governing demand-side programs to ensure appropriate levels of payment
and to ensure appropriate measurement and verification of demand-side response. Evaluation
of additional actions to address institutional issues which may inhibit the evolution of demand-
side price response.

PJM and the MMU should continue efforts to ensure that market power is not exercised on
the demand side of the market, particularly via gaming of the measurement and verification
process. There are significant issues with the current approach to measuring demand-side
response MW, which is the basis on which program participants are paid. Recent changes
to the settlement review process represent clear improvements, but do not go far enough.
Additional improvements in measurement and verification methods must be implemented in
order to ensure the credibility of PUM demand-side programs. The principal barriers to the
further development of demand-side response are in the interface between wholesale and
retail markets.

e Reiteration by PJM and the Midwest ISO of their initial recommendation to create an energy
schedule tag archive, as this would provide the transparency necessary for a complete loop
flow analysis. The MMU recommends that the RTOs request action, and that both NERC and
FERC consider taking the action required to make these data available to the RTOs and market
monitors to make a full market analysis possible.

PJM continues to face significant loop flows for reasons that continue not to be fully understood
because PJM and other balancing authority operators have inadequate access to the data
required for a complete analysis of loop flow in the Eastern Interconnection. A complete
analysis of loop flow across the Eastern Interconnection could improve overall market efficiency,
shed light on the interactions among market and non market areas and permit market based
congestion management across the Eastern Interconnection. Loop flows have negative impacts
on the efficiency of market prices in markets with explicit locational pricing and can be evidence
of attempts to game such markets. Loop flows also have poorly understood impacts on non
market areas.

e Continued improvement of pricing between PJM and surrounding areas, both market and non market.

Transactions with other market areas are largely driven by the market fundamentals within
each area and between market areas. However, there is room to improve current market-to-
market coordination to ensure that these areas together more closely approach the outcomes
and opportunities of a single, transparent market. PJM and NYISO, as neighboring market
areas, should develop market-based congestion management protocols, modeled on the PJM
and Midwest ISO JOA, as soon as practicable. Transactions with non market areas are driven
by a mix of incentives including market fundamentals but are more difficult to manage because
of the inherent inconsistency between the contract path approach taken in non market areas
and the explicit locational price approach in market areas. A significant issue is the ability of
non market transactions to impose uncompensated costs on market areas in the absence of
transparency and appropriate market signals. The reverse can also occur. For interactions
with non market areas, the goal should be to increase the role of market forces consistent with
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actual power flows and more closely approach the outcomes and opportunities of a single,
transparent market.

e Continued enhancement of mechanisms used to manage flows at the interfaces between PJM
and surrounding areas to ensure competitive outcomes.

Changes in net interchange affect PJM operations and markets as they require increases
or decreases in generation to meet load. As a result of the fact that ramp is free but is a
valuable resource, there are strong incentives to game the ramp rules. The new spot import
rules have incented participant actions to evade the limits and to hoard spot import capability.
PJM should reconsider whether the new approach to limiting spot import service is required or
whether a return to the prior policy with an explicit system of managing any related congestion
is preferable. Up-to congestion service is a market option used to import power to or export
power from PJM which can create mismatches between transactions in the Day-Ahead Energy
Market and the Real-Time Energy Market that result in inaccurate pricing and can provide a
gaming opportunity. PJM should consider eliminating all internal PJM buses for use in up-to
congestion bidding. In effect, the use of specific buses is equivalent to creating a scheduled
transaction which will not equal the actual corresponding power flow.

e Continued enhancement of PUM’s posting of market data to promote market efficiency.

PJM has expanded the types and extent of data posted to the Web for public access. PJM
should continue to expand data posting, but only to the extent consistent with the goal of
improving market efficiency and stimulating competition. As an example, PJM should consider
posting generator outage data when it becomes available to PJM.

e Continued efforts to incorporate transmission investments into competitive markets.

PJM has improved its approach to the cost-benefit analysis of transmission investments. PJM
should continue to critically evaluate its approach, particularly as it applies to constraints with
large and persistent market impacts. Transmission investments have not been fully incorporated
into competitive markets. The construction of new transmission facilities, and the lack of
existing transmission, can have significant impacts on energy and capacity markets, but there
is no market mechanism in place that would require direct competition between transmission
and generation to meet loads in an area. PJM has taken a first step towards integrating
transmission investments into the market through the use of economic evaluation metrics.
Economic evaluation metrics can be used to determine whether there are positive economic
benefits associated with an investment in transmission that might warrant the investment even
when it is not required for reliability. The goal of transmission planning should ultimately be the
incorporation of transmission investment decisions into market driven processes as much as
possible.

e Based on the experience of the MMU during its tenth year and its analysis of the PJM markets
and based on the outcome of the active, public process that addressed the independence of
market monitoring via a public, approved settlement, the MMU is confident that the market
monitoring function will continue to be independent, well-organized, well-defined, clear to
market participants and consistent with the policies of the FERC.* %

4 PJM. “Open Access Transmission Tariff (OATT),” “Attachment M: PJM Market Monitoring Plan,” Fourth Revised Sheet No. 452 (Effective August 1, 2008). Section VILA. states: “The reports to
the PJM Board shall include recommendations as to whether changes to the Market Monitoring Unit or the Plan are required.”

5 On December 19, 2007, the parties filed a settlement with the Federal Energy Regulatory Commission, pursuant to the September 20, 2007, order in Docket Nos. EL07-56-000 and EL07-58-000
(consolidated).
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New Action

e Enhancement of PUM’s scarcity pricing rules in the energy market to create regional scarcity
signals that reflect stages of scarcity in order to ensure competitive prices when scarcity
conditions exist in market regions. Scarcity revenues to generation owners can come entirely
from energy markets or they can come from a combination of energy and capacity markets.
The approach to scarcity must reflect the fact that revenues in the capacity market are scarcity
revenues. If the revenues collected in the RPM market are adequate, it is not essential that a
scarcity pricing mechanism exist in the energy market. Nonetheless, it would be preferable to
have a scarcity pricing mechanism in the energy market because it provides direct, market-
based incentives to load and generation at the margin, as long as the market rules are designed
to ensure that scarcity revenues directly offset RPM revenues to prevent double collection of
scarcity revenues. The most straightforward way to ensure that such over collection does not
occur would be to ensure that capacity resources do not receive scarcity revenues in the
energy market in the first place. The settlements process can remove any scarcity revenues
from payments to capacity resources and eliminate the need for a complex, uncertain, after the
fact procedure for offsetting scarcity revenues in the capacity market.

The market scarcity signal needs further refinement. Under the current rules, a scarcity pricing
event sets prices for all generators in the defined area at the same level, equal to the highest
accepted offer within a scarcity pricing region. More flexible and locational scarcity signals
could be implemented via reserve requirements modeled as constraints for scarcity regions,
with administrative scarcity penalty factors, in the security constrained dispatch. The level of
the penalty factor and the reserve target would be determined by the severity level of the
scarcity event. This would provide a means to signal scarcity that is consistent with economic
dispatch, consistent with locational pricing and consistent with competitive market outcomes.
The trigger for each stage should be based on the level of available operating reserve using a
dynamically determined and relevant operating reserve requirement and the progressive use
of emergency measures. If implemented using reserve requirement constraints with escalating
penalty factors, the scarcity pricing mechanism would eliminate the need to lift offer capping
during a scarcity pricing event.

e |mplementation of rules governing the definition of final prices to ensure certainty for market
participants.

Changing market prices after the fact should be avoided, even when the reason is a failure to
mitigate local market power. Markets depend on prices and market participants depend on the
finality and certainty of prices. Ideally, observed prices in real time would be final, but this has
not yet been possible in the PJM markets. PJM should consider and implement rules defining
when prices are final. This approach to final prices is also consistent with the view that market
power mitigation should be done ex ante, whenever possible, to ensure that market price
signals are accurate in real time.

e |mplementation of improved cost-based data submission to permit better monitoring and better
analysis of markets.

PJM should consider and implement rules requiring the submission of the components of cost-
based generation offers. The components should include fuel type and cost, variable operating
and maintenance expense and the cost of environmental permits by emission type. Such data
will permit better monitoring of generation offers and will permit better analysis of the impacts
of environmental regulations on PJM markets.
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