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I Statutory Authority
. Pennsylvania Public . Federal Energy
I Utility Commission Regulatory Commission
- Federal Power Act of
- Pennsylvania Public 1935
Utility Code — Public Utility Regulatory

Policies Act of 1978
- Department of Energy

- BUSineS§ Organization Act
Corporation Act - Energy Policy Act of
(eminent domain) 1992

- Energy Policy Act of
2005



Areas of Reqgulation

« Pennsylvania Public
Utility Commission

. Federal Energy
Regulatory Commission

Retail Electricity

Electric Transmission & Siting

(not gas transmission)

Gas

Water

Sewer

Telephone

« (above includes consumer

service and billing
complaints

Rail Crossings

Transportation Safety
(intrastate),

Private toll:
« canals, turnpikes, tunnels,
bridges, wharves,

Interstate water power
generation facilities (dams)
Interstate electric
transmission rates &
reliability (new)

Wholesale electricity sales
“Backstop” electric
transmission siting (new)
Wholesale gas sales

Gas transmission line siting
LNG facility siting,
International wholesale
electricity, gas



Areas of Reqgulation

« Pennsylvania Public . Federal Energy
Utility Commission Regulatory Commission
Retail: Wholesale:
“Sale to End User”  “(Interstate) Sale

for Resale”



Market Monitoring

. Pennsylvania Public
Utility Commission

Retail Market
Monitoring:

a Retail Sales
a Distribution Companies /

Electric Generation Suppliers:

Code of Conduct
@ Consumer Protection
No Jurisdiction
* |nterstate Electricity Sales
* \Wholesale Markets
*» |[SOs/RTOs

* Retail sales in other States,

* |nterstate Transmission

. Federal Energy
Regulatory Commission

Wholesale Market
Monitoring:

sRTOs / ISOs

s\Wholesale Sellers
s\Wholesale Buyers
sTransmission Grid Operators



Other RTOs, ISOs
and “unorganized
markets”

PJM
Market Monitor
independent

Other RTOs, ISOs
and “unorganized
markets”

Other RTOs, ISOs
and “unorganized
markets”




- PJM

>Operates TX grid

sMonitors and controls grid in real time
>Schedules TX outages

sDirectly controls generation for reliability
sResponsible for short term reliability
s>Responsible for long term grid planning,

sDay Ahead and Real Time Energy Balancing
Markets, capacity markets, financial redispatch
hedging (FTRs and ARRs), demand response
markets, etc., etc.

sAccepts power scheduling, withdrawals
>Controls ancillary services

sDoes financial settlements

sProvides web information and data access
>Credit review of market participants
setc...etc...etc...

Performs market mitigation pursuant to
tariffed rules



PJM Independent
“ Market Monitor (MMU)

> Monitors Generation Buyers, Sellers,
Transmission Owners and PJM for anti-
competitive behavior and compliance with
market rules

>Monitors market rules for effectiveness

sReports public findings to PJM, PJM members,
State Commissions and FERC

sMaintains large data warehouse of past market
transactions

sHas active, real time access to all PJM data

sMay request generation data not held by PJM
(generation heat rates, operating costs, bilateral
transaction details) any other relevant data

— If refused, must go to FERC

sPublishes annual State of the Market Report

sReports suspected market manipulation to
FERC on confidential basis (not to states)

> FERC does investigations
>MMU does not directly mitigate markets




© FERC

> Sets market rules through tariffs

> Controls RTOs and participants through tariffs,
enforcement actions

@ > Monitors (at high level) wholesale prices
> Interacts with RTO / ISO market monitors

> Conducts confidential investigations

> Penalizes violations of tariff rules

> Grants or denies market based rate authority
to generation owners, LSEs

> Rules on complaints filed by market
participants, State Commissions, State
consumer advocates and public

sIndependent quasi-judicial agency
> Does not assume control of grid
> Does monitor all direct real time RTO data
> Actions reviewed only by Federal Courts
> Congress controls annual budget

> FERC Commissioners appointed by
President, confirmed by Congress



PJM Market Monitor

PJM MMU

. Uses a variety of screens and tests for
determining exercise of market power and

manipulation
- Concentration tests (HHI)

- Marginal Cost Review of Generation Units
« Generation Reported
 Industry Database
- Historic and real time conduct
« Economic withholding
« Physical withholding

- “Scarcity Pricing” vs. “Market Power”



I PJM Market Monitor

- In a given region constrained by transmission
iImport capability:

. If three or fewer generation owners control the region
(i.e. control all the pivotal generation), market power
IS assumed to exist (scarcity pricing exception on next
slide) they fail the test

« Failing units are “mitigated”: price capped at cost plus
defined additional cost and profit

« Chronically capped units may request “reliability must
run contracts”

« Mitigation may occur in day ahead or real time markets

. Exempt interfaces present a problem for MMU

I . Three pivotal supplier test



I PJM Market Monitor
PJM MMU
I » Reliability must run units

- Units that are frequently mitigated in localized
area may negotiate with PJM for “RMR" contract

- PJM not obligated to agree — price is negotiated

- Generating units have option to mothball or retire

units
« MMU may investigate retirements or mothballing for
market power concerns



I PJM Market Monitor
I Scarcity Pricing
- When energy consumption has increased to critical

levels and system operators must take emergency
actions:
- normal mitigation rules are suspended
- scarcity pricing rules are triggered.
- no generator mitigation and prices capped at
$1000

« When energy consumption has dropped to a

non-emergency level — Normal mitigation rules

apply



I PJM Market Monitor
I Generation Facilities
. MMU maintains database of bidding and market

behavior; monitors bidding behavior
- Looks for odd operational and bidding patterns
for:
« Physical withholding
« Economic withholding
« Attempts to “break the rules”
o Collusion or parallel actions
 ‘Broken™ market design rules



I PJM Market Monitor
I Transmission Facilities
. Because transmission owners may also own

generation, MMU:
- Monitors scheduled and unscheduled outages



I PJM Market Monitor
I Load Serving Entities
« Some limited monitoring of buyers in capacity
markets:

- Buyers that bid generation capacity into RPM
markets 70% or below “industry reference price”
may be mitigated according to “minimum offer
price rule”

- Generators assert that buyers should not be able
to “crash the market” through bidding in
generation capacity below cost.

- | say “baloney”



I Market Monitoring Issues

- PJM management has sought to replace three
pivotal supplier test with a more “generation
friendly” screen

- Certain newer generation facilities are exempt
from some offer capping rules

- Some interfaces are exempt from three pivotal
supplier application

I . PJM and MMU have policy differences



2007 State of the Market Report

SECTION 1 — INTRODUCTION

The PIM Interconnection, LLC. operatas a
centraly dspatched, competitive wholesala electric
power merket that, as of Dacember 31, 2007, kad
installed genarating capacity of 163, 498 megawatis
(MW) and mere than 500 markst buyers, salers
and traders of electricity in a region including
approxdmately 51 million pecple in al or parts of
Dalaware, llinois, Indiana, Kertucky, Maryiand,
Michigan, Mew Jersay, Morth Caroling, Ohio,
Pernsyhiania, Tennessse, Virgnia, Weat \inginia
and the Distict of Columbia’ As part of that
function, PJM coordinates and directs the cparation
of the transmizsicn grid and plane fransmission
expansion improvemnents to maintain grid reliability
in this region.

PJM Market Background

PJM cperates the Day-Ahead Energy Marksat, the
Pasl-Time Energy Markst, the Reliability Pricing
Model (APM) Capacity Market, the Regulstion
Market , the Synchronized Resame Markets and the
Arnual and morthly Balance of Flanning Pericd
Auction Markets in Fnancid Transmission Rights
(FTRS).

PJM introducad energy pricing with cost-based
offers and markat-clearing nodal prices on April 1,
1908, and market-clearing noda prices with
market-basad offers on April 1, 1099, PIM
introduced the Craly Capacity Market on January 1,
1888, and the Manthly and Muttimonthly Capacity
Marketsin mid-1999, PJM implermentad an auction-
based FTR Markst on May 1, 1999, PIM
implemantad the Day-Ahead Emergy Market and
the Regulstion Markst on June 1, 2000. PJM
modified the reguiation market design and added a
market in spirning reserve on December 1, 2002,
PJM introduced an Auction Revenue Rights (ARF)
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dlocation process and an associsted Anrual FTR
Auction effective June 1, 20032 PIM introducad
the APM Capacity Market effactive June 1, 2007,

iolume | of the 2007 Stats of the Markst Report is
the Introduction. More detailed analysis and results
are included in Volume 112

Conclusions

This report assasses the competitiveness of the
markstz managad by PJM during 2007, including
markst structure, participant behavior and rmarket
performanca. This report 'was prepared by and
represants the aralysis of PJM's independent
Market Monitcring Uinit (MBLI).

The MMU concludas that in 2007:

*  The Energy Market rasults wans compstitve;

= The Capacity Markst results wers competitive;

+ The Reguation Market resuts cannot be
determined to hewe been competiive or to

have bean noncompatitive;

= The Synchronized Peserve Marksts' resulis
were competitive; and

= The FTR Auction Market resuts were
competitiva,
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Recommendations

Tha MML mcommends retention of key markst
rules, spacific enhancemnants to thoss rulkes and
implernentstion of new rules that ar equired for
continuad competitive rasults in PJM markets and
for continued improwernants in the functioning of
PIM markets. The mcommendations am for
continuad action whers PJM has already identified
areas for mprovement and for new action in areas
whera PUM has not yet idertified a plan.

Continued Action

Ratenticn and application of the mproved local
market power mitigation rules to prevent the
exercisa of local market power in the Energy
Market while ensuring appropriate economic
zigrak when invastment is required.

PJM apples the three pivctal suppler test to
determine whether local enegy markets are
structurally competitive. The thres  pivotal
aupplier test, as implementad, is consistent
with the Urited States Federal Energy
Regulstory  Commission's (FERC'S) market
powartasts, ancormpassad under the deliverad
prica test. The test is a flexible, targetad real-
time measure of markst structure which
replaced the presvious mitigation method of
offer capping of all units required to reieve a
constraint, The appication of the threa pivctal
supplier test succassiuly limits offer capping in
the Energy Market to situations whera the local
rmarket i structuraly  noncompetive and
whara spacific onmers have structural market
powar, excapt in cases whame either spacific
unitz or interfaces are exempt from the
gpplcation of this nue.

Retention of the $1,000 par MWh offer cap in
the PJM Energy Markat and other rules that
limit incantives to exercisa rmarket power.

2007 State of the Markat Report

The PJM market design includes a variety of
riles that effectively limit the incentive to
axercise markat power and ensure competitive
cutcomas. Thess shoud be metamed and
anforced and any proposed PUM rerket nile
change should be evaluated for itz impact on
competitive outcomeas.

Retertion and application of the rules includad
in PIMs RPM Tariff to stimulate compatition, to
provide direct incentives for perfomanca, to
provide kocational price signals, to provide
forward auctions to permit compstition from
nenkd ertrarts and to lirit market poer by the
application of clear and explicit market power
mitigation rules. Implementation of
anhancaments to  incentives for capacity
rasource  performance o ensure  stronger,
miarket-based incaentivesforactual parformance
when needad.

Market poser remiains a sarious concem in the
PJM Capacity Market based on market
structure conditions in this market including
high levels of supplier concaentration, frequent
ccourencas of pivotal suppliers and extrame
nalasticity of demand. Tha FRPM Capacity
Market design expicitly allows competitive
prices to reflact local scarcity without ralying on
the exerciss of markat power to achieve the
chjectives of the Capacity Market dasign and
coqlicitly limits the exercisa of markest powervia
the gpplication of the three pivotal supplier
tast,

Implernentation of enhancaments to PJM's
nuiles goverming operating ressrve credits to
gererators.

The operating resense nies shoud ensure that
credits and comesponding charges to market
participants are consiztent with incentives fior
afficient market outcomeas and should reduce
gaming incantives. PJM is expactad to file
proposed  changes, approved by the

© PJM Intarconnection 2008 | e, pjm.com




lers of electricity in a region including
ately 51 million people in all or parts of
, lllinois, Indiana, Kentucky, Maryland,

New Jersey, North Carolina, Ohio,
ania, Tennessee, Virginia, West Virginia
District of Columbia.! As part of that
PJM coordinates and directs the operation
ansmission grid and plans transmission
n improvements to maintain grid reliability
jion.

Warket Background

rates the Day-Ahead Energy Market, the
e Energy Market, the Reliability Pricing
IPM) Capacity Market, the Regulation
he Synchronized Reserve Markets and the
ind monthly Balance of Planning Period
Markets in Financial Transmission Rights

oduced energy pricing with cost-based
d market-clearing nodal prices on April 1,
nd market-clearing nodal prices with
ased offers on April 1, 1999. PJM
3d the Daily Capacity Market on January 1,
d the Monthly and Multimonthly Capacity
nmid-1999. PUM implemented an auction-
-TR Market on May 1, 1999. PJM

the Introduction. More detailed analysis and results
are included in Volume I1.?

Conclusions

This report assesses the competitiveness of the
markets managed by PJM during 2007, including
market structure, participant behavior and market
performance. This report was prepared by and
represents the analysis of PJM’s independent
Market Monitoring Unit (MMU).

The MMU concludes that in 2007:

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; and

e The FTR Auction Market results were
competitive.
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