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AFFIDAVIT OF JOSEPH E. BOWRING
I, Joseph E. Bowring, being duly sworn, depose and say as follows:
l. QUALIFICATIONSAND INTRODUCTION

| am the Manager of PIM’s Market Monitoring Unit. My professional experience and

gualifications are summarized in Exhibit 1, which is attached to this affidauvit.

My affidavit provides a market analysis in support of the request, approved by the
Members of the PJM Interconnection, L.L.C. (PJM), for market-based pricing of

Regulation service.

The Commission set forth guidelines for studies in support of market based pricing for
ancillary services in its February 11, 1998 order regarding an application for market
based pricing authority to sell ancillary services to the California ISO (the Ocean Vista
Order)! In the Ocean Vista Order, the Commission stated: “In Order No. 888 the
Commission stated that ancillary services are a transmission-related product for which
the Commission was unwilling, as a general matter, to grant market rate authority based
on market power analyses of generation.” In the Ocean Vista Order, the Commission also
reiterated that in Order 888 it had “stated that it would entertain requests for market-
based pricing related to ancillary services on a case-by-case basis if supported by

analyses which demonstrate that the seller lacks market power in these discrete services.”

! 82 FERC 1 61,114The ancillary services were: regulation service; spinning reserve service; non-

spinning reserve service; and blackstart service.



In the Ocean Vista Order, the Commission set forth the standards for the support required
for an application to provide an ancillary service at market based rates. In particular, the
Ocean Vista Order stated that: “Such support must separately address the nature and
characteristics of each ancillary service, as well as the nature and characteristics of
generation capable of supplying each service, and must develop market shares for each

service.”

The Commission offered as guidance for an appropriate market study in support of
market-based rates for ancillary services process the following four components:

1. Relevant product market. “A relevant product market would include the
applicant's product, together with other products that - - from the buyer’s
perspective - - are good substitutes. Products are generally regarded as good
substitutes if each substitute is shown to be comparable in terms of price, quality
and availability. We have concluded, as an initial matter, that each ancillary

service is a separate product.”

2. Relevant geographic market. “Second, a description of the relevant geographic
market in which the relevant ancillary service product is sold could include all
potential suppliers of the product from whom buyers could purchase to avoid a
price increase by the applicant. As part of this analysis, the location of all such
suppliers, the important technical characteristics of the facilities from which
potential suppliers would supply the relevant product, the physical capabilities of
the delivery system and the prices (including the costs of delivering the product)

at which each supplier could provide the service are relevant.”

3. Market shares. “ Third, market shares for all suppliers of the relevant ancillary
service product in the relevant geographic market are valuable as a basis for

calculating the levels of market concentration.”



4. Entry conditions. “Finally, even if a market appears conducive to the exercise of
market power, the ability of competitors to enter the specific ancillary service

market could prevent the potential exercise of market power.”

In addition to the above four components of a market analysis, subsequent events in the
California ancillary services markets led the Commission to emphasize the importance of
the relationship between the energy market and the ancillary services markets. The
Commission also made clear its view that market design issues are relevant to the
competitiveness of markets for ancillary services. After the approval of market-based
rates for ancillary services in the Ocean Vista case, the California ISO “witnessed
dramatic spikes in the price for Replacement Reserves capacity.” The California ISO
requested and was granted authority to impose price caps in ancillary services markets

until various identified market design issues could be resdlved.

. RELEVANT PRODUCT MARKET

In the Ocean Vista Order the Commission stated: “We have concluded, as an initial
matter, that each ancillary service is a separate product.” Following that approach, I
consider Regulation as a separate product market. The Commission’s approach is

reasonable as there are no good substitutes for the Regulation product in the PJM market.

The provision of the Regulation ancillary service, defined by FERC in Order No. 888, is
coordinated by PJM. NERC requires that the PIJM Control Area maintain regulating
capability in order to match short-term deviations in system load. Regulation refers to the
PJM control action that is performed to correct for load changes that may cause the
power system to operate above or below 60° Alhe Capacity Resources assigned to
meet the PJM Regulation Requirement must be capable of responding to the AR (Area

Regulation) signal within five minutes and must increase or decrease their outputs at the

2 See 85 FERC 1 61,123 issued October 28, 1998 in AES Redondo Beach, L.L.C. et al, Docket No.
ER98-2843.

® PJM Manual for Pre-Scheduling Operations, Manual M-10, page 4-1.



Ramping Capability rates that are specified in the Offer Data that is submitted to PIM.*
The Regulation service supplied by individual generating units is: “The capability of a
specific generating unit with appropriate telecommunications, control and response

capability to increase or decrease its output in response to a regulating controPsignal.”

Not all generating units are equipped to provide Regulation service and the amount of
Regulation that a properly equipped generating unit can supply is generally much less
than the amount of energy or capacity that it can supply. Of the 516 generating units in
the PIM area there are 107 generating units that are qualified to provide Regulation.

the PJM area there are more than 56,000 MW of generating capacity while about 2,392

MW of Regulation capabilif/have been identified in this analysis.

The PJM control area establishes separate control area wide Regulation requirements for
both the off peak hours (hours ended 0100-0500 hours) and peak hours (hours ended
0600-0000). The peak Regulation requirement is equal to 1.1 percent of the forecast peak
load for the forecast period while the off peak requirement is equal to 1.1 percent of the
lowest forecast demand for the forecast petidthis requirement for the PJM control

area is equivalent to approximately 220 MW of Regulation capability for the off-peak
period and approximately 575 MW of Regulation capability for the peak period. Within
PJM, the Regulation capability of an individual generator is the difference between its
current operating level and the level that it could ramp to, either up or down, within five

minutes.

Responsibility for the control area’s hourly Regulation requirement is assigned to all
Load Serving Entities (LSEs) within the PJM control area based upon each LSE’s share
of the control area’s hourly load (PJM Open Access Transmission Tariff, Attachment K--

Appendix, Section 3.2.2(a)). The LSE’s Regulation obligation can be met by self-

PIM Manual for Pre-Scheduling Operations, Manual M-10, page 4-3.

PIM Manual for Scheduling Operations, Manual M-11, page A-30.

Mid Atlantic Area Council, Regional Reliability Council EIA-411 Report, April 1, 1999.

In this analysis, the units which are qualified to provide Regulation are those which have actually
provided Regulation during a recent time period. See below for details.

This Regulation capability is net of forced outages based on average forced outage rates.
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scheduling of its own generators, bilateral purchases or purchases of Regulation through
PIM. (PJM Open Access Transmission Tariff, Attachment K--Appendix, Section
1.11.4(a)). Only the Regulation requirements that are not met via bilateral contracts or via
self-scheduled resources will be obtained via the PIM Regulation market. PIM Members
are applying for market based pricing authority for these “net” sales of Regulation that

will occur through the PJM Regulation market.

[11.  RELEVANT GEOGRAPHIC MARKET

Regulation for the PJM Control Area must be supplied by generators that are located
within the metered electrical boundaries of the PJM Control Ard@us, the largest
relevant geographic market for Regulation service in PIJM is the PJM Control Area.
Within the PJM Control Area, there are no geographic restrictions on generators that can
supply Regulation service. There are no transmission costs involved in supplying
Regulation. In general, even when there are internal transmission constraints within PJM,
Regulation still can be supplied from all generators which are electrically within the PJM
Control Area. Suppliers in the relevant geographic market include all entities which own
generating capacity in the market that can be used to provide Regulation. XXXXXX
) 9.9.90.0.0.0.9.9.9.9.90.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.0.0.0.0.0.0.0.0,0.0.0.0.9,¢.0,0.0.0¢

XXX XXX XXXXXXX<REDACTED>X XXX XXX XXX XX XXX XXX XXX XXXXX

In general, internal transmission constraints do not affect the geographic extent of the
Regulation market. However, internal transmission constraints can affect the cost
structure of Regulation offers via their impact on opportunity costs, a component of such
offers! If, for example, on a day ahead basis, it is determined that the eastern interface is
constrained, Regulation to the west of the interface could be more economic than
Regulation to the east. The eastern interface constraint would make LMPs higher to the

east and thus could increase the Regulation market offers of units in the east by

®  PJM Manual for Scheduling Operations, Manual M-11, page 3-4.

10 pyM Manual for Pre-Scheduling Operations, Manual M-10, page 4-1.

1 Regulation offers will be comprised of a fixed component which is submitted by the bidder, and an
opportunity cost component, equal to the difference between the LMP and the energy offer of the unit,
which is calculated by PIM.



Increasing the opportunity costs of those units relative to the unitsin the west. If this were
the case, the western supply of Regulation could serve the entire system because the
amount of Regulation that is required is quite small in comparison to the size of the
eastern interface transmission limit and would have no significant impact on operating
the system.’ The actual opportunity costs of specific units would depend both on the
LMP and the energy offer of the unit as the opportunity cost is the difference between the
LMP and the energy offer. In general, the amount by which the opportunity costs in the
east and the west differ would be a function of the LMP differential between east and
west and the energy offers of regulating units in the east and west and could vary over a

wide range, from positive to negative.

V. MARKET SHARES

| calculate market shares using various measures of Regulation capability. This approach

is consistent with the Commission’s merger policy staterfient.

As indicated, Regulation service for the PJM Control Area can be supplied only by
generating units that are electrically within the PJM Control Area and have specific
capabilities. All such generating units, and their associated Regulation capability, must be
identified in advance to PJM. PJM currently prepares a document, on a quarterly basis,
entitled “Accounting For Regulation Billing Rate Components” (ARBRC). The ARBRC
identifies generating units that are available to supply Regulation service in the
subsequent quarter, the owners of the units and the amount of Regulation capability that
the owner of each regulating unit wishes to offer in the coming quarter. The ARBRC
information can be used to quantify Regulation offers by supplier for use in market share

calculations.

For the market share calculations, | reviewed the ARBRC Reports issued from June 26,

12 For example, transmission capability into the eastern portion of PIM from the rest of PIM is, in general,

approximately 6,000 MW. (The precise number varies depending upon actual operating conditions on
the network.) The Regulation requirement for the eastern portion of PIM alone would be about 250
MW. The Regulation requirement in the east, net of self-scheduled requirements, would be even lower.

1377 FERC 1 61,263, Inquiry Concerning the Commission’s Merger Policy Under the Federal Power Act:



1997 to September 27, 1999. In addition to the information from the ARBRCs, | used the
results of tests that PIM runs to verify that Regulation capability performs according to
standards. This test data contains for each unit, including the test date and time and the
MW of Regulation capability that each tested machine was supplying. The test data
relied upon in this analysis covers the time period from 1993 to 1999.

From the test data, | determined the maximum amount of Regulation that each unit
supplied during the time period studied and compared that to the highest observed level
of Regulation for each Regulation-capable unit from the ARBRCs. There were a
relatively small number of units that appeared only in the test data and not the ARBRCs.
There were other units which tested at a higher level of Regulation service than the
ARBRC indicated. In the market share computations | use units that appeared in either
the ARBRC or the test data, and took the higher value of Regulation capacity from these
sources. The fact that a unit was used, during a recent time period, to provide Regulation
service, or provided more Regulation service than the unit owner is offering for the
upcoming quarter, provides evidence that the unit can supply Regulation at that higher

level.

Data on the Regulation obligation of each Load Serving Entity is calculated by PIM on
an hourly basis. The calculations here are based on hourly Regulation obligation data
from January 1, 1999 through December 7, 1999.

There are a number of jointly owned units in the PIM area. The choice of how to treat
these units for market share analysis has a relatively small impact on the results. Jointly
owned units can be considered to be controlled solely by the operating entity or they can
be considered to be controlled by each of the owners in proportion to their ownership
share. In the absence of information which would contradict this approach, | have taken
what appears to be the most logical approach, which is to treat jointly owned units as
controlled by each of the ownersin proportion to their ownership.

Policy Statement, Order No. 592, pages 64-70.



Several market share calculations are relevant to evaluating the market for Regulation.
The most basic is the calculation of the generator market shares using total offered
Regulation amounts. This calculation shows the share of each generator of the total
amount of Regulation offered to the PIM market. This total market share calculation is
made for both on peak and off peak periods.

Table 1 presents the results of the calculation of total, peak period, market shares.™
Column (1) includes each current owner of generation within the PIM control area that
has Regulation capability; Column (2) includes the Regulation capability that can be
supplied by each owner; and Column (3) shows the shares of all Regulation capability
within PIM, based on Column (2). Column (4) includes the squared market shares from
Column (3) and sums the Column to calculate a Herfindahl-Hirschmann Index (HHI) for
the market. The HHI for the market as a whole, for the on peak period, is 1612. XXX
1 9,9.9,.9.9.9.0.9,.9.9,.9.90.9.9.9.9.0.9,.9.9.9,.0.9.9.9.9,0.9,.9.90.9.0.9.9.90.9.0.9.9.90.9.0.9.9.0.9.0.9.¢
XXX XXX XXX XXX XXX X<REDACTED>XXXXXXXXXXXXXXXXXXXXXXXX
XXXXXX XXX X

During the off peak period, while the requirement for Regulation is reduced, the
availability of unitsto provide Regulation is aso reduced. In order to provide Regulation,
aunit must be generating output at alevel above its minimum and be synchronized to the
grid.*® During the off peak period, the Regulation capacity considered in determining the
Regulation market price will be generation units which are scheduled on the basis of their
energy offers or are self scheduled.'” The number of units which are scheduled and thus
available to provide Regulation during the off peak period is smaller than the number of
available units during the on peak period. In the analysis here, | have used the units which

run during at least 90% of the off peak hours as a proxy for the units which will run

14 A list of al generators identified as supplying Regulation service, their MW of Regulation capability,

and their owners is included in the attached tables. PJM requests that this information be treated as
confidential.

In all cases, the shares reflect the sale by GPU to Sithe of certain generating units.

The units would be either must run or economically dispatched.

The market design permits PIM to call on other units for Regulation, but must pay start up and no load
costs for such units.

15
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during the off peak period based on energy offers. The HHI result for the off peak period

reflects this fact.

Table 2 presents the results of the calculation of total, off peak period, market shares. The
HHI for the market as a whole, for the off peak period, is 1776. X XXXXXXXXXXXXX
1 9,0.9,.9.9.9,.0.9,.9.9,.9.90.9.90.9.9.0.9,.9.9.9,.0.9.9.9.9,0.9,.9.9.9.0.9.9.90.9.0.9.9.90.9.0.9.9.0.9.0.9.¢
XXXXX<REDACTED>XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

The HHI results for the overal Regulation market, for the on peak period, are consistent

with a market that is “moderately concentrated” under the 1992 joint Department of
Justice/Federal Trade Commission Horizontal Merger Guidelines and the Commission’s
Merger Policy Statement. A moderately concentrated market is defined to be a market
with an HHI between 1000 and 1800.XXXXXXXXXXXXXXXXXXXXXXXXXXXX

XXXX XX XXX XXX XXX KKXKXXXXXXXXXXXXXX<REDACTED>XXXXXXX
XXXXXXXXXXXXXXXXXXXXXK 18

The HHI results for the total Regulation market are, for the off-peak period, also
consistent with a market that is “moderately concentrated,” albeit at the high end of the
range. XX XXXXXXXXXXXXX XX XXX XXX XXX XXX XXX XX XXX XXX XXXXXKXK

XXXX XXX XX XX KXXXXXXXXXXX<KREDACTED> XXX XXX XXX XXX XXX XXX
1:9.9,9,0.9,9,0.9,9,0.9.9,9,0.9,9,9.9.9,0,0.9,9,0.9.9,0.9.9,0.0.9,9,0.9,9,0.9:9,0,0,9,0,0.9,9,0,0.¢

) 9,9.9.0.0.0.9.9.9.9.9.9.9.0.0.

As noted above, the PJM Regulation market will provide the mechanism for exchanging
Regulation amounts over and above the level of self-scheduled Regulation. Self-
scheduled Regulation is the Regulation provided by a generator to serve its own native
load!® The net amount over self-scheduled Regulation is available Regulation. The

second market share calculation shows the share of the market for available Regulation

18 southwestern Public Service Company, 72 FERC { 61,208.
9 The level of Regulation served by the market will also be net of any Regulation requirement served via
bilateral contracts.



for on peak and off peak periods, by season.

Tables 3 to 8 present the results of the calculation of market shares in the market for
available Regulation, which is Regulation capability in excess of the native Regulation
load of generation owners.”® As explained above, the market which PIM proposes to
open to market-based offers is the market for available Regulation. Tables 3 to 8 include
market share calculations for the on peak and off peak periods on a seasonal basis, using
the same basic calculations as Table 1. The HHIs for available Regulation range from
1735 for the Spring/Fall peak period to 2268 for the Winter off-peak period. XXX
1 9,9.9,9.9.9.0.9,.9.9,.9.90.9.9.9.9.0.9,.9.9.9,.0.9.9.9.9,0.9,.9.9.9.0.9.9.90.9,.0.9.9.90.9.0.9.9.0.9.0.9.¢
XXXXXXX XXX XXX XXX XXX XXX XXX <REDACTED>X XXX XXXXXXXXXXX
1,:9,9.9,9.9,.9,9.9.9.9,.9.9.9.9.9.9,.9.9.9.9.9.9.9.9.9.9.9.0.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.0,.9.9,
XXX<REDACTED>XXXXXXXXXXXXXXXXXXXX<REDACTED>XXXXXXXX
XX XXX XX XXX XX XXX XXX

The HHI results for the available Regulation market are, for the on-peak time periods, at

the high end of the range which is consistent with a market that is “moderately
concentrated.” The HHI results for the available Regulation market are, for the off-peak
periods, at the low end of the range which is consistent with a market that is “highly

concentrated.”

1,9,9,9,9.0.9,9.9,9,9,9.9.9,9.9.9.9,:9.9,9,9,.9.9,9,9.9.9,9,.9.9.9,9,9.9,9,9.9.9,9.9.9.9,0.9,9,0,9.0,4
XXXXXXXKXXX XXX XXXXXXXX XXX <KREDACTED> XXX XXX XXX XXX XXX
19,9.9,9,9.9,9.9,9,9.9,9.9,9,.9.9,:9.9,9.9,9,9.9,9.9,9.9.9,0.9,9.9.9.9.9,9.9.9,.9.9.0.9,0.9.9,9.0,0,4
XXX<REDACTED>XXXXXXXXXXXXXXXXXXXX<REDACTED>XXXXXXXX
XXXXXXXXXXXXX

In summary, the market analysis of total Regulation capacity shows HHIs below 1800 for
both the peak period and the off peak period, XXXXXXXXXXXXXXXXXXXXXXX

% This calculation of available Regulation represents the smallest amount of available Regulation because
it assumes that each generation owner will self schedule the full amount of its Regulation requirement.
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1:9,9.9,9.9,.9,9.9.9.9,.9.9.9.9.9.9,9.9.9,.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9,.9.9.9,.9.9,
XXXXXXXXXXXX<REDACTED> The market analysis of the available Regulation
market show HHIs below 1800 for the peak periods and in excess of 1800 for the off-
peak periods, XXX XXXXXXXX XXX XX XXX XXX XXX XXX XXX XXX XXX XXX XX
XXX XX XXX XXKXXX XX XXX XXX XXXXXXXXXXXXXX<REDACTED>

There are severa additional, relevant factors which must be considered in this market
analysis. In the total Regulation capacity market, the off peak HHI is 1776, XXXX
XXXX XXX X XXX XXX XXX XXX XXX X<REDACTED>X XXX XXX XXXXXXXXX
XXXXXXXX<REDACTED>XXXXXX In the available Regulation market, the off peak
HHIs are between 2281 and 2436 and exceed the on peak HHIs which are between 1735
and 1792. X XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXXXXXXXXXXXX
XXX XX XXX XXKXXKX XX XXX XXX XXX XX XXX XXX XX<REDACTED>XXXXXX
XX XX XXX XXX XX XXX XXX<REDACTED>XXXXXXXXXXXXXXXXXXXX<RE
DACTED> The potential significance of the off peak structural analysis results for the
market is that the units which run overnight on the basis of energy market scheduling
could have the ability to profitably increase prices on a sustainable basis.

Given that the potential problem exists in the off peak period, which is 5 hours per day, a
simple market design feature reduces the off peak market power concerns. That market
design feature is included in the proposed market design and requires offerers in the
market for Regulation to submit one offer for 24 hours rather than to submit separate
hourly offers or separate off peak and on peak offers. The result is that generators who
wish to provide Regulation over the entire day will have an incentive to make offers
which are competitive in the on peak market.

Another factor mitigating the likely exercise of market power is that the available supply
of Regulation exceeds the demand for Regulation by a substantial margin. Table 9 shows
the overall difference between average total Regulation capability and the Regulation
requirement for each time period. In al cases, the available supply of Regulation is 3 to

7 timesthe required level of Regulation.

11



1:9,9.9.9.9,.9,9.9.9.9,.9.9.9.9.9.9,9.9.9.9.9.9.9.9.9.9.9,90.9.9.9.9.9.9.9.9.9,.9.9.9.9,.9.9.9.9.0,.9.9,

XXX XXX XXX XXX XXX XXX XXX XXX X<REDACTED>XXXXXXXXXXXXXXX

XXX<REDACTED>XXXXXXXXXXXXXXXXXXXX<REDACTED>XXXXXXXX

1:9,9.9,9.9,.9,9.9.9.9,.9.9.9.9.9.9,9.9.9.9.9.9.9.9.9.9.9,90.9.9.9.9.9.9.9.9.9,.9.9.9.9.9.9,.9.9.0,.9.9,

XXX XXX XX XXX XXXXXXXXXXXX There are several reasons for this conclusion.
Market power is the ability of one or more suppliers to profitably raise prices on a
sustainable basis. The highest demand expected in the PIM control area for Regulation
service in the next few years is approximately 575 MW. Considering only this likely
maximum demand, the supply capability for Regulation within the PIM control area is
substantially greater than the quantity of Regulation required. This has important
implications for an assessment of market shares and the potential for the exercise of
market power. Units within the PIM control area have the ability to supply 2392 MW of
Regulation service during the on peak period XXXXXXXXXXXXXXXXXXXXXX
XXXXX XXX XXX XXX XXXXXXX<REDACTED>XX remaining suppliers, assuming
no new entry, could supply about 4 times the peak period PJIM total control area
Regulation requirements. During the off-peak period, total Regulation capability within
PIM,; XXXXXXXXXX<REDACTED>X would be more than two times total Regulation

reguirements.

1,9,9,9.9,9.9,9,0,0,9.9,9,9,9,9,9,9,9,9,9.9.9,9.9,9.9,9,.9,9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9,.0.9,.0,0.
XXXXXXXXX XX XXXXXXXXXXXXXX<KREDACTED>X XX XXX XXX XXX XXX
1 9.9,9,9,9,9,9.9.9.9.9,9,9,.9.9.9.9.9.9,9,9,9,.9.9.9.9.9,.9,9,9,0.9.9.9.9.9,9,9,9.9.9.9.9,.9,9,9,0,0.4
XXX<REDACTED>XXXXXXXXXXXXXXXXXXXX<REDACTED>XXXXXXXX
1,9,9,9.9,9.9,9,9,0,9.9,9,9,9,9,9,9,9,9,9.9.9,9.9,9.9,9,.9,9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9,.0.9,.0,0.4
XXXXXXXXX XX XXX XXXXXXXXX<KREDACTED>X X XXX XXX XXX XXX XXX
1 9.9,9,9,9,9,9.9.9.9.9,9,9,9.9.9.9.9.9,9,9,9,.9,9.9.9.9,.9,9,9,0.9.9.9.9.9,9,9,.9.9.9.9,.9,.9,9,9,0,0.4
X<REDACTED>XXXXXXXXXXXXXXXXXXXX<REDACTED>XXXXXXXXXX
XXX XXXXXXXX XXX XXX XXX KXXKXXKXKXXKXKXXXXXXX

V. OTHER FACTORS

There are a number of other factors which affect the likely competitiveness of the

12



Regulation market but which are not explicitly reflected in the HHI, or structura

analysis, above.

The HHI and market share calculations described above do not reflect potential entry by
either new generators or increased supply by existing generators. If such entry were to
occur, the market shares and overall concentration levels could be lower than those
shown in the anaysis. There are approximately 140 MW of Regulation capability
installed in PIM that have not currently met all the requirements to be certified to provide
Regulation. Thisis a potential source of additional supply with low entry costs.

The structural analysis presented herein does not include the impact of demand
conditions. Demand for Regulation is likely to be extremely price inelastic, as the
demand is driven by NERC-based reliability requirements.

The structural analysis does not directly include the relationship between market power in
the market for Regulation and market power in the energy market. If there were to be
market power in the energy market, for example during high demand periods, then that
market power is likely to be transferable to the market in Regulation. The Regulation
market design ensures that the price of Regulation is linked to the price of energy viathe

opportunity cost portion of the price of Regulation.

It is my expectation that the development of a market in Regulation will enhance the
supply of Regulation, especially during the off peak period. The close connection
between the Regulation market and the energy market creates a concern that, in the
absence of a Regulation market, there would not be adequate incentives to provide
Regulation at certain times. The system has had less than the target amount of Regulation
at times during some off peak hours and at times during the transition between off peak
and on peak periods. This could well have resulted from the fact that the current
payments for Regulation are based on the difference between the current hourly LMP and
afixed Regulation cost that is based on an historical average energy cost calculation. The

result, during some off peak hours, is that there may be little incentive to provide

13



Regulation. The proposed market design would provide more appropriate incentives to
owners based on current, unit-specific opportunity costs in addition to the Regulation

offer price.

Another mitigating factor is that the Commission has approved PIM’s Market Monitoring
Plan which requires the monitoring of both energy and ancillary service marRéts.

PJM Market Monitoring Unit will monitor the Regulation market.

In summary, there are concerns regarding the potential competitiveness of the market due
to demand conditions and due to the relationship between the Regulation market and the
energy market. In addition, there are concerns regarding the functioning of the market
during off-peak periods and during periods of congestion XXXXXXXXXXXXXX
XXXXXX XXX XX XXX XX XX XX <REDACTED> XXX XXX XXX XXXXX XXX XXX

However, the results of the structural analysis, the supply/demand balance in the market,
potential entry into the market and the market design imply potential benefits, associated

with the introduction of a market, which outweigh those concerns.

VI. CONCLUSIONS

Based on the above analysis, | conclude that it is appropriate to introduce a market in
Regulation. The available supply of Regulation together with the market design features
provide reasonable confidence that the market will be competitive. PIM’'s Market
Monitoring Unit will monitor this market as it evolves and pay close attention to the

identified areas of concern.

L The Market Monitoring Plan was approved in 86 FERC { 61,247 issued March 10, 1999.
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Tablel

On Peak Total Regulation Capacity, Market Shares and HHI

XXX XXX XXX XXX
XXXXX XX XXXXX XXX
XXX XXX XXX REDACTED
XXX XXX XXX XXX
XXX XXX XXX XXX
XXX REDACTED XXX XXX
REDACTED XXX XXX XXX
XXX XXX XXX XXX
XXX XXX REDACTED XXX
XXX XXX XXX XXX
XXX XXX XXX XXX
XXX XXX XXX XXX
REDACTED XXX XXX
XXX XXX XXX XXX
REDACTED XXX
Table 2
Off Peak Total Regulation Capacity, Market Shares and HHI
XXX XXX REDACTED XXX
REDACTED XXX XXX XXX
XXX XXX XXX XXX
XXX XXX XXX XXX
XXX REDACTED XXX REDACTED
XXX XXX XXX XXX
XXX XXX XXX XXX
XXX XXX XXX XXX
XXX XXX XXX XXX
XXX XXX XXX XXX
REDACTED XXX XXX XXX
XXX XXX XXX XXX
XXX XXX REDACTED XXX
XXX XXX
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Table3

Summer On Peak Available Regulation Capacity, Market Shares and HHI

XXX XXX REDACTED XXX
REDACTED XXX XXX XXX
XXX XXX XXX XXX
XXX XXX XXX XXX
XXX REDACTED XXX REDACTED
XXX XXX XXX XXX
XXX XXX XXX XXX
XXX XXX XXX XXX
XXX XXX XXX XXX
XXX XXX XXX XXX
REDACTED XXX XXX XXX
XXX XXX XXX XXX
XXX XXX REDACTED XXX
XXX XXX
Table 4

Summer Off Peak Available Regulation Capacity, Market Shares and HHI

XXX XXX REDACTED XXX
REDACTED XXX XXX XXX
XXX XXX XXX XXX
XXX XXX XXX XXX
XXX REDACTED XXX REDACTED
XXX XXX XXX XXX
XXX XXX XXX XXX
XXX XXX XXX XXX
XXX XXX XXX XXX
XXX XXX XXX XXX
REDACTED XXX XXX XXX
XXX XXX XXX XXX
XXX XXX REDACTED XXX
XXX XXX
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Table5

Winter On Peak Available Regulation Capacity, Market Shares and HHI

XXX XXX REDACTED XXX
REDACTED XXX XXX XXX
XXX XXX XXX XXX
XXX XXX XXX XXX
XXX REDACTED XXX REDACTED
XXX XXX XXX XXX
XXX XXX XXX XXX
XXX XXX XXX XXX
XXX XXX XXX XXX
XXX XXX XXX XXX
REDACTED XXX XXX XXX
XXX XXX XXX XXX
XXX XXX REDACTED XXX
XXX XXX

Table6

Winter Off Peak Available Regulation Capacity, Market Shares and HHI

XXX XXX REDACTED XXX
REDACTED XXX XXX XXX
XXX XXX XXX XXX
XXX XXX XXX XXX
XXX REDACTED XXX REDACTED
XXX XXX XXX XXX
XXX XXX XXX XXX
XXX XXX XXX XXX
XXX XXX XXX XXX
XXX XXX XXX XXX
REDACTED XXX XXX XXX
XXX XXX XXX XXX
XXX XXX REDACTED XXX
XXX XXX
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Table7

Spring/Fall On Peak Available Regulation Capacity, Market Shares and HHI

XXX XXX REDACTED XXX
REDACTED XXX XXX XXX
XXX XXX XXX XXX
XXX XXX XXX XXX
XXX REDACTED XXX REDACTED
XXX XXX XXX XXX
XXX XXX XXX XXX
XXX XXX XXX XXX
XXX XXX XXX XXX
XXX XXX XXX XXX
REDACTED XXX XXX XXX
XXX XXX XXX XXX
XXX XXX REDACTED XXX
XXX XXX

Table 8

Spring/Fall Off Peak Available Regulation Capacity, Market Shares and HHI

XXX XXX REDACTED XXX
REDACTED XXX XXX XXX
XXX XXX XXX XXX
XXX XXX XXX XXX
XXX REDACTED XXX REDACTED
XXX XXX XXX XXX
XXX XXX XXX XXX
XXX XXX XXX XXX
XXX XXX XXX XXX
XXX XXX XXX XXX
REDACTED XXX XXX XXX
XXX XXX XXX XXX
XXX XXX REDACTED XXX
XXX XXX
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Table9

Total Regulation Capacity and Total Regulation Requirement

XXX REDACTED XXX XXX
XXX XXX XXX REDACTED
XXX XXX XXX XXX
REDACTED XXX XXX XXX
XXX XXX XXX XXX
XXX XXX XXX XXX
XXX XXX XXX XXX
XXX XXX REDACTED XXX
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UNITED STATESOF AMERICA
FEDERAL ENERGY REGULATORY COMMISSION

PJM Interconnection, L.L.C. Docket No. EROO-

N N N N N

AFFIDAVIT OF JOSEPH E. BOWRING

I, Joseph E. Bowring, being duly sworn, depose and say that the statements contained in
the attached Affidavit of Joseph E. Bowring on behalf of PIM Interconnection, L.L.C. are
true and correct to the best of my knowledge, information and belief, and | hereby adopt

said testimony asif given by mein formal hearing, under oath

Signed this day of February 2000

Joseph E. Bowring

SUBSCRIBED AND SWORN to before methis__ day of February 2000

Notary Public
My Commission Expires:
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