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Finding the Balance: Adding Demand Response to the Market Scales
DRAFT Jan. 19, 2006
Tom Welch

Introduction

When I joined the Maine Public Utilities Commission as chairman in 1993, I was drafted
to a softball team called the NegaWatts. At the time, I was a bit put off by what I
perceived to be a staff bias in favor of “conservation at any cost” rather than a more
balanced approach to the economics of electricity price regulation. It was thus mildly
ironic that, towards the end of my twelve year stay at the Maine PUC, the legislature
decided that the commission would be the best “home” for electricity conservation and
efficiency programs. I left the commission with a great deal of pride in the excellent work
done by the Efficiency Maine staff and an appreciation for the positive role that
increasing the efficiency of our use of electricity can play in our electricity markets and
in the economy as a whole.

But, it has become clear to me and to many others that the advances in the efficiency of
electricity use, while essential, do not by themselves capture the economic opportunities
available for demand behavior in the electricity markets. As wholesale electricity markets
mature, the role that “real time” demand response can and must play has come into focus.
Indeed, in its recent report on electricity restructuring, the U.S. Government
Accountability Office (GAQ) identified connecting wholesale markets and retail markets
as one of four key challenges to the effective operation of the electric power industry and
noted that “connecting wholesale and retail markets through demand-response

programs. .. would help competitive electricity markets function better, enhance the
reliability of the electricity system, and provide important signals that consumers should
consider investments into energy-efficient equipment.”’

A major shift toward greater efficiency and lower cost for our entire electricity
production system is possible. What is required for that shift is a sufficient proportion of
customers treating electricity as they do other commodities: curtailing their demand when
the cost, as revealed by an efficient market, exceeds the value of the commodity to them.
As the GAO report concluded, the challenge for policy makers at the federal and
especially the state level is to find ways to encourage the full flowering of demand
response as an economic force in the marketplace.

The Potential
The basic point of a sound market is to allow the capture, by the actor, of the economic

value of the action. Demand response is currently underdeveloped, and the potential
benefits of bringing demand response into parity with production are enormous.

! United States Government Accountability Office, Electricity Restructuring, Key Challenges Remain,
GAO-06-237, November 2005, p. 16.




One way to show the potential is to examine the shape of the supply curve. Here is the
PJM Interconnection supply curve for two summers, 2003 and 2004

Error! Objects cannot be created from editing field codes.

These are fairly typical pictures for electricity systems. Especially interesting is that the
prices for the first 90 per cent of the system peak load range from roughly zero to
$100/MWHh (in this example), while the prices for the last 10 per cent of the load range
from roughly $100/MWh to $1000/MWh (and might be higher but for the offer caps in
place). What would be the impact on the shape of this curve and the duration of the
higher end prices if there were sufficient demand response to curtail 10 per cent of the
demand on the system? There might be enough potential curtailment at prices above
$100/MWh to flatten the price duration curve significantly. Indeed, as the chart below
shows, there has been a significant amount of demand response activity under PJM’s
programs even at prices well below $100/MWh:*
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In order to test the potential impact on price, the PIM Market Monitor calculated the
impact that reducing demand by 1000 MW at various points on the supply curve would
have had on a particular day in 2005. At the very steepest parts of the curve, the impact is
dramatic: based on bid data, the difference of 1000 MW in demand when the supply
curve is between 162,000 MW and 164,000 MW is over $260/MWh. Even where
demand is lower, the impact is significant: between 90,001 MW and 100,000 MW, for
example, the average price impact is over $1.15/MWh for every 1000 MW in load
reduction. When accumulated over the hundreds of millions of MWhs consumed just
within the PJM region, the possibility of savings to consumers and the economy is worth
our attention.

Aside from the impact on the price curve, the potential impact of demand response on the
capacity needs of the system also is significant. Without demand response, there must be
enough “iron in the ground” to provide service at peak hours even if, as the chart below
shows, those hours are infrequent:”
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While the peak load for 2004 exceeded 95,000 MW, the number of hours during which
the load exceeded 75,000 MW was less than 3 per cent! And the number of hours when
the load exceeded 85,000 MW was less than 1 per cent! We should be able to find market
structures and policies that avoid our current need to keep so much iron in the ground that
operates during so few hours. Demand response offers the prospect of reducing or even
eliminating the need for such indolent iron.

? PJM Market Monitoring Unit, 2004 State of the Market, March 8, 2005, at p. 49.
3 Op. cit. p. 93
4 Qp. cit. p. 293




Market power is another persistent concern in electricity markets, in part because when a
supplier knows it must be dispatched in order to preserve reliability (i.e. its bid must be
accepted), the price it will bid is constrained only by bid caps or mitigation rules. The
effect of widespread demand response, however, might significantly reduce such
opportunities. If, for example, a supplier knew that there was an additional 10 percent or
15 per cent “capacity” in the market in the form of demand response, any attempt to take
advantage of its “pivotal” position would be made more difficult: consumers would have
the ability to decline to buy the product at the inflated price.

Current Status of Demand Response

Unfortunately, demand response remains underdeveloped. As the following chart shows,
demand response currently represents only 0.1 per cent of the market for electricity.
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The trend over the past few years has not been encouraging.
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Nevertheless, the country’s appetite for advancing demand response (and its cousin,
efficiency) may be increasing. First, the unfortunate fact that energy costs have risen
dramatically, due predominantly to increases in fuel costs, immediately improves the
economics of demand response. Under the plausible assumption that at least some
demand is sensitive to price, unless the end-use value is increasing as fast as energy
prices, the amount of demand that is likely to be curtailed in response to price very likely
will increase.

Perhaps as important, technology has advanced significantly, especially in the areas of
“real time” measurement for small loads and in “smart” devices that can be integrated
into appliances and respond automatically to system conditions or be “called” in “real
time” in response to price. Thus, the cost to the system as a whole to implement
“demand-friendly” technologies and policies continues to decline just at the moment
when the value is most readily apparent.

Wholesale Market Initiatives

Under current retail price structures, the value of the reduction to the system is likely to
be significantly different than the value of the reduction to the actor. For example, turning
off a light at 2 a.m. has much different impact on production cost than turning off light at
2 p.m., but the financial consequence to actor is likely to be the same. Similarly, for a
major industrial customer, the cost of reducing production may be less than the “real-
time” locational marginal price (LMP), but the retail price may not reflect that LMP,
leading to dead-weight loss to economy (where, for example, a customer is using $500
worth of electricity for which it pays $200 to produce $250 worth of goods).



Because retail price structures generally do not reveal “real” costs to most customers, it
makes sense for those charged with developing the wholesale market to find ways within
the wholesale market to provide to customers the benefits of their demand reductions
under specified circumstances. The basic principle of integrating demand response into
the wholesale market is to provide to the customer (in effect, “reveal”) the value of the
real time LMP outside the retail rate design, and thus provide the appropriate economic
signal to the customer (by, in effect, allowing consumers to participate directly in the
wholesale market). The customer then has a basis upon which to know — and care about —
when the value of her electricity-driven activity is less than the costs she imposes on the
electric production market. In essence, the customer receives the value of the avoided
production

To move toward that goal, PJM is currently advancing several initiatives:

¢ PJM has asked the Federal Energy Regulatory Commission (FERC) to allow
demand response to provide certain ancillary services. We believe we are the
first regional grid operator to fully integrate demand response into the
ancillary services market. The value created by the customer’s reducing
demand, or being able to reduce demand, can be captured for a variety of
purposes, including “regulation” and “synchronized reserves.” These are
system needs whose value is already identified in the market. To the extent
that reducing demand — or the ability to reduce demand at the request of the
system operator — has a higher economic value than the customer’s use of the
electricity, the programs allow that higher value to be passed to the customer.

e A second part of our FERC filing would allow demand to participate as an
emergency resource and to receive capacity payments. Demand can and
should play a part in avoiding more draconian interventions when the
supply/demand situation deteriorates rapidly. The refinements we proposed in
“emergency load response” will allow the PJM operators to draw on
opportunities for demand response in a manner more like they treat generation
and also provide appropriate — and comparable to generation’s — economic
incentives for demand to participate.

e Finally, PJM’s FERC filing proposes to make our Economic Load Response
program permanent; that program currently is set to expire at the end of 2007.
Under this program, by bidding in the Day-Ahead and Real-Time markets,
customers can capture the “real” economic value of the reduction by receiving
at least the difference between the LMP and their retail rate for the amount of
the reduction. Making the program permanent can provide the stability the
marketplace needs for investment in demand response.

While vital to identifying opportunities for economic impact and useful for larger
customers where retail rate structures do not fully reflect underlying costs, efforts at the
wholesale level are unlikely by themselves to bring demand response into the market



sufficiently to capture the benefits of full integration. For that reason, it is time for state
authorities to closely examine pricing policies now in use to determine whether and how
those policies can and should be amended to encourage demand response. Three areas in
particular may require close attention: first, the relationship between utilities and demand
response programs; second, the degree to which the costs of new and demand-friendly
technologies such as smart meters have achieved “public good” status; and finally the
retail rate designs themselves.

Reflections on Utility Attitudes

Electric utilities are not charitable organizations and should not be expected to behave as
if they were. Therefore, it is paradoxical that policy makers often turn to utilities to
design and operate programs intended to persuade customers to reduce the use of the
utility’s product. While not unprecedented in our economy (cigarette companies warning
against smoking come to mind), it surely would be better to build a system where it was
not necessary to police the extent to which companies execute a mandate directly
contrary to their economic self interest.

In the world of vertically integrated utilities, there has been a certain logic to combining
both conservation and demand response programs with the utilities’ obligations to serve.
Where, for example, demand response could delay or obviate the need for a new peak
load unit, or where fuel savings could be achieved by reducing demand during certain
periods, a utility would benefit from the opportunity to curtail load. Similarly, increased
efficiency overall in the system might allow deferring a new plant or new purchases,
again achieving economic gains for the company. Even where those conditions existed,
however, there always was a certain skepticism that utilities were not acting with the
same enthusiasm in encouraging conservation as they did in expounding on the need for a
new power plant.

Where generation has been separated from transmission and distribution, however,
whatever economic benefits a utility might have achieved from demand response or
conservation are severely muted if not eliminated entirely. Except in the unusual case in
which the marginal cost of distribution or transmission exceeds the marginal revenue
from “through-put,” the utility has every financial incentive to encourage as much
consumption as possible. The generator, for its part, also is likely to be interested in
selling rather than curtailing.

A variety of responses have been offered to address the issue. Some suggest that the
enthusiasm of utilities for demand response and conservation programs can be rekindled
by making them “whole” financially for losses due to their conservation efforts. Others
suggest that redesigning rates, (for example, by flattening the distribution rate structure to
collect more in fixed costs) would minimize utility objections to such programs.

While the primary purpose of my observations here is to encourage debate and resolution,
I admit to a bias toward solutions that, rather than trying to ameliorate the effects of
policies that distort prices, try instead to bring the prices and policies themselves into



conformity with the underlying economics of the system. Thus, it may be wiser to work
on the distribution rate design and even to give the task of developing and implementing
conservation and demand response programs to people with less complicated incentives
(as Maine, Oregon and Vermont have done, for example), than to try to find rate and
profit adjustment mechanisms that will pull reluctant actors along.

New Technologies as Public Goods

The debate over what costs should be spread over all electricity consumers and which
costs should be borne by those who benefit directly is familiar to regulators. A closely
analogous debate recurs in legislatures when the imposition of standards is considered: at
what point is the adoption of a product sufficiently valuable to the society as a whole to
require everyone to pay a share, whether or not any particular consumer would have
chosen to buy the product on his own. These debates resonate in the demand response
arena.

When the issue of requiring utilities to replace current meters with meters capable of
determining not only the amount used but also the time of use first came to the
commission in Maine, the cost of the new meters, when weighed against the then
available benefits to consumers, led to our decision not to impose such a requirement.
Times have changed. The cost of new interval meters has fallen substantially (from an
estimated $400-$1,000 per installation eight years ago to something on the order of $118
today). These costs can be expected to fall further given the scale and scope of advanced
metering infrastructure projects contemplated by California, Ontario and TXU Corp. in
Texas. New opportunities for consumers to capture the economic benefits have emerged
as wholesale markets provide transparent information about “real time” costs. We may
have reached the point at which the benefits achieved by giving all customers the tools to
adjust their usage based on the “real-time” —not just average — cost of what they consume
are substantial enough (in terms of lower overall costs, greater overall consumer surplus,
and reduced capacity requirements) to warrant treating the installation of such meters as
an integral part of utility service. Another approach worth examining is whether and, if
so, how metering itself can be subjected to competition and greater efficiency. For
example, a stand-alone entity could provide metering infrastructure and usage data
storage and retrieval for various utilities, customers, agents for customers and regulators.

Technologies that can now be integrated into the appliances that use electricity
intensively, such as water heaters and air conditioners, can respond not only to electronic
commands based on pricing (or other) algorithms but also to changes in the stability of
the system itself. For example, some devices can detect reductions in reactive power and
adjust the operation of the machine accordingly. The cost of these devices is falling, thus
again raising the question of whether, or perhaps more accurately when, such devices
should be encouraged by appropriate pricing approaches or incentives or made a standard
part of electricity-intensive appliances. Moreover, the emergence of such devices makes
even more important the efforts to ensure open architecture and opportunities for new
entry in all aspects of the electricity delivery stream.



The Retail Rate Challenge

It is easy for those of us who have left positions at state commissions to say that states
should revise their retail rate structures to pass through to customers the “real-time” cost
of electricity production. In theory, this is the optimal solution. If a customer can see
(preferably far enough in advance to act) the cost of continuing to use electricity, she can
make an efficient economic choice about whether or not to use it. Put another way, the
customer saves (by not paying) exactly what the system saves by not producing.

However, under the vast majority of current retail price structures there is a disconnect
between the price the customer sees for any particular interval and the corresponding cost
to the system. For residential customers, who for the most part have rates that are not
differentiated even by season let alone time of day, the disconnect is complete: like the
stopped clock that is correct twice a day, the economics for the customer will match the
economics of the system only when the wholesale cost crosses the retail price on the way
up (in the morning) and on the way down (in the evening) — though the disconnect during

certain periods is likely to be so complete that for long periods the curves never cross at
all.

Even for commercial and industrial customers, with few exceptions, the retail
price/system cost disconnect is significant enough to blunt the economic signals that
would help the market achieve greater efficiency.

This disconnect at all levels has created one of our most difficult policy challenges. If it is
not possible or practical to move all customers to “real-time” rates for their electricity,
how can we give customers the economic incentives that match the economics of
production?’ One approach is to allow customers, regardless of their retail arrangements,
to “bid in” curtailment and receive and even set the clearing price for electricity in “real
time.” Where the retail price that the customer would have paid is netted against the
clearing price payment (to avoid the effect of paying the customer twice for his action),
this approach creates the exact incentives from the customer’s perspective as a “real-
time” retail rate: the rational customer will curtail usage at exactly the point where the
cost to the system of production is greater than the value to the customer of the
corresponding consumption.

Unfortunately, this approach neatly avoids a question that is likely to become more
important as demand response becomes a more pervasive part of the market: What
exactly is the customer buying from the retail provider that can be resold into the market?
Where the customer has a firm contract to purchase a particular amount of electricity at a
particular price, it seems clear that the customer should be free to resell that amount back
into the market. Few customers have such contracts; most simply have an arrangement

3 Of course, there is nothing even now that prevents an entrepreneur from providing a fixed price to the end
use consumer and charging that consumer for the hedge against price volatility or further providing the
consumer with the tools to adjust usage in response to price and sharing the economic benefits. Relying
entirely upon load serving entities to develop those products, however, may be insufficient to produce the
widespread behavioral changes that will in turn provide the full benefits of demand response in the market.

-7-



whereby the retail supplier will sell them at a predetermined price whatever electricity the
customer demands. The closest analogy may be to a call option for the customer, but
ordinarily call options have specific quantities associated with them, something missing
from most retail electricity arrangements.

From the retail supplier’s perspective, the prospect of customers’ exercising call options
at a fixed price for uncertain (perhaps unlimited) quantities and then reselling the
electricity back into the market creates some new challenges. The most obvious is that it
would become more complicated (though perhaps not impossible) to predict and plan for
the size of its load, since the degree to which customers acted on the changes in
wholesale market price would have to be accommodated. Another factor would be how to
price the product in the first place: where there is a chance that in periods of high
wholesale prices it is the customer who can reap the benefits of reselling something
bought at a lower price, it would be logical to expect that a premium would be attached to
the price to balance the lost opportunity cost.

In order to avoid the full force of this issue, some have suggested that retail pricing could
be redesigned to include the concept of “critical peak pricing.” Under this approach, the
supplier offers the customer a core price for a relatively high, but fixed in advance,
amount of usage. For usage exceeding the specified amount, the customer would pay a
pre-defined “peak” price. To be fully effective, however, such a system would need to be
operated to ensure that the “peak” price signal matched the times of high system cost.

None of this is to suggest that the substantial benefits available from demand response
will not be realized unless all retail rates move to “real time” reflections of the wholesale
spot market, nor to suggest that programs that allow customers to capture the economic
value of curtailment are fundamentally incompatible with existing retail structures. I
merely suggest that, as demand response assumes a more prominent place in the market,
the resolution of these issues will become more important.

Conclusion

The potential that demand response offers for increasing the efficiency of electricity
production is clear. Developments in wholesale market structure which illuminate the
value of demand response and developments in technology that will allow even the mass
market to help capture that value mean that we are poised to solve at last the imbalance in
the electricity market created by the inability to store electricity and the inelasticity of
demand that have bedeviled us for a century. We should embrace the opportunity and
work together to develop the policy and technical tools to ensure that potential is realized.

Thomas L. Welch is vice president of External Affairs for PJM Interconnection. Prior to
Jjoining PJM in April 2005, he served for 12 years as the chairman of the Maine Public
Utilities Commission.






PJM Load Response Programs — Business Rules

Revision #4: Revised November 4, 2005

calendar year. Special members whose contribution toward the annual
membership fee equal $5,000 under this program shall nonetheless retain the
status of special members and may not convert to full membership in the same
year.

°» Special members are limited to participating in the PJM markets as Market Sellers,
which means that they are qualified only for the Economic Load Response
Program — Real Time;

> Voting Privileges and sector designation are waived
o Thirty day notice for waiting period is waived.
< No PJM-supported user group is permitted.

<> Effective on the start of any calendar year, a special member may convert a pre-
existing special membership to a full membership subject to all PJM rules
governing membership, including regular application and membership fee
requirements.

Acquiring/Updating an eSuite Account

(7)
(8)
(9)

(10)

(11)

(12)

(13)

(14)

Registration for the PJM Load Response Programs will be accomplished via the Load
Response Program application under eCapacity in eSuites.

In order to register end-use customers for the program, once PJM membership has been
obtained, new members will need to acquire an eSuites account.

Existing eSuites users may utilize their current account for the purposes of the Program
and do not need to acquire a new account. However, current eSuite users must update
their existing account information to designate that they need access to the Load
Response Application.

When acquiring and/or modifying an eSuite account, all Participants must designate that
they need access to the Load Response Application.

Participants must complete an “Authorization to Use PJM Internet Business Tools”
form and designate the company’s CAM manager for the Load Response Program
application on the authorization form

The company's CAM manager will receive access and can give access rights to the
Load Response Program application to other users in the company.

A current eSuite user may also use the "User Change Form" in eSuite to add access
to the Load Response Program application.

If a new participant, the new CAM manager will receive email from PJM that approves
access, and provides a userid and password
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Registering Participants
(15) Once PJM Membership and an eSuites account has been obtained and/or modified,
Program Participants may register end use customers for participation in the program.

(16) Program Participant registers for the PJM Load Response Programs via the Load
Response Application under eCapacity in PJM eSuites.

(17) In order to register end use customers for the PJM Load Response programs, the
following Customer Information needs to be provided for each end use customer:

< End-use customer name

» Indicate if participating in an ALM program

% ALM Provider

» Customer’s energy supplier

% Program Option

< EDC Account Number

% Pricing Zone (Transmission Zone or Aggregate)
% Retail Rate

% Loss Factor

(18) In order to register end use customers for the PJM Load Response programs, the
following Operational Information needs to be provided for each end use customer:

% KW quantity to be reduced

< Availability of the demand resource during non-summer months (October 1 through
May 31).

% Locational Marginal Price (LMP), in $/MW, at which the load shall be reduced in the
Economic Load Response Program and/or the Minimum Dispatch Price, in $/MW, at
which the load shall be reduced in the Emergency Load Response Program.

% Load Reduction Method

% Time, in minutes, to reduce

¥ Metering Requirements

% Indicate if a Weather Sensitivity Adjustment (WSA) will be applied

% Weather Station

% Type of Back Up Generation

< KW quantity of Backup Generation to be reduced

< Locational Marginal Price (LMP),$/MW at which Back up Generation to be reduced

Document #: 178796 v6 3
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(24)

(25)

(26)

.0

Fuel type of Back up Generator

*

R/
0.0

Indicate if a load reduction may be dispatchable in real time operations
Shut Down Costs for Period 1, April 1 - Sept 30

% Shut Down Cost for Period 2, October 1 - March 30

% Minimum Down Time, in hours

*>
0.0

End-use customers may not be registered simultaneously in the Economic Load
Response Program and the Emergency Load Response Program.

End-use customers may switch programs upon one day notice if it has participated in the
same load response program for 15 consecutive days.

Program Participant intending to run distributed generating units in support of local load
must represent in writing to PJM that it holds all applicable environmental and use permits
for running those generators. Continuing participation in this program will be deemed as
a continuing representation by the owner that each time its distributed generating unit is
run in accordance with this program, it is being run in compliance with all applicable
permits, including any emissions, run-time limit or other constraint on plant operations that
may be imposed by such permits.

PJM will confirm with the appropriate LSE, EDC and ALM Provider whether the load
reduction is under other contractual obligations. (The EDC and LSE have ten (10)
business days to respond or PJM assumes acceptance.)

Other contractual obligations may not preclude participation in the program, but may
require special consideration by PJM such that appropriate settlements are made within
the confines of the existing contract.

PJM will confirm with the customer's LSE whether the customer is served under Day
Ahead or Real Time LMP-based contract for energy delivery PJM will further verify the
nature of the Program Participants LMP-based contract.

For purposes of the PJM Load Response program, an LMP-based contract is defined as
one by which an end-use customer has agreed to pay its Load Serving Entity (LSE) for
the physical delivery of energy according to the hourly value of the Locational Marginal
Price (LMP) as calculated by PJM. The bus, zone, aggregate, etc at which the LMP
forms the basis for the contract is immaterial. The LMP on which the contract is based
can be either day-ahead or real time, and is assumed to be some multiple of the actual,
calculated LMP.

End-use Customers that have LMP-based contracts under which they have agreed to pay
their LSE for the physical delivery of energy according to the hourly value of the real-time
LMP as calculated by PJM may participate in the real time market as provided for under
the Real Time Operations section below.

Document #: 178796 v6 4
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(27)
(28)

(29)
(30)

PJM will verify the transmission and generation (retail rate) charges with the appropriate
EDC/LSE

PJM will verify whether or not a Program Participant is an ALM customer. PJM will further
verify the nature of the Program Participants ALM contract.

PJM will inform the Program Participant of the acceptance into the program.

PJM will notify the appropriate LSE and EDC of the participant's acceptance into the
program.

Acquiring an eMKT Account

(31)

(32)

Participants in the PJM Economic Load Response Program have the option to submit
Load Response Bids in the Day Ahead Market. Load Response Bids are submitted via
the PJM eMKT website. Once PJM membership has been obtained and end-use
customers are registered for the program, participants will need to acquire an eMKT
account.

Existing eMKT users may utilize their current account for the purposes of the Program
and do not need to register for a new account.

Emergency Operations

(33)
(34)
(35)
(36)
(37)

(38)

(39)

Participants in the Emergency Load Response Program may reduce load upon
notification from PJM. Notification shall be posted on the PJM web site and eData, as well
as distributed via the majordomo email list.

The PJM Dispatcher issues Maximum Emergency Generation.

The PJM Dispatcher notifies PJM Ol Management, PJM Ol public information personnel,
and Local Control Center dispatchers.

The PJM Dispatcher indicates the need for emergency energy and contacts its
neighboring control areas.

The PJM Dispatcher recalls off-system sales that are recallable (network resources).

The PJM Dispatcher begins to load Maximum Emergency Generation, and begins to
purchase emergency energy from PJM Members and from neighboring control areas
based on economics and availability.

The PJM Dispatcher continues with the remaining emergency procedure steps (including
Load Management Curtailments, Steps 1-4 and then Load Reduction Action) as stated in
the PJM Manual for Emergency Operations, and cancels them in reverse order when
appropriate.
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(40)

The PJM Ol dispatcher cancels the load reduction request and then cancels Maximum
Emergency Generation, when appropriate. The minimum duration of a load reduction
request is two hours although the reduction request may be extended if necessary.

Day Ahead Operations

(41)

(43)
(44)

(45)

(46)

(47)
(48)
(49)

(50)

Participants, except end-use customers that have LMP-based contracts under which they
have agreed to pay their LSE for the physical delivery of energy according to the hourly
value of the real-time LMP as calculated by PJM, have the option to participate in the Day
Ahead market. Participants in the Economic Load Response Program may submit a bid
to reduce the load they draw from the PJM system in advance of real time operations. In
the Day Ahead market, the participant may submit a Load Response Bid on behalf of a
Demand Resource ("Load") for a specific KW curtailment (in minimum increments of .1
MW or 100 KW).

End-use customers that have LMP-based contracts under which they have agreed to pay
their LSE for the physical delivery of energy according to the hourly value of the real-time
LMP as calculated by PJM, do not have the option to participate in the Day Ahead
market.

Each Market Participant's profile (which is defined by PJM) shall specify the transmission
zones or aggregates for which that Participant is eligible to submit load response bids.

Load Response Bids are assumed to include losses (transmission zone losses and share
of 500 kV losses).

Load Response Bids shall specify for each Demand Resource ("Load"):
% KW guantity to be reduced
<+ Location (transmission zone or aggregate)
< Price, in $/MW, at which the load shall be curtailed
The Load Response Bid could also include for each Demand Resource ("Load"):
< Shut down costs, for each period
< Minimum down times for which the load reduction must be committed

Shutdown costs and minimum down times are optional, and will default to zero (0) if not
submitted.

Shutdown cost will be expressed in dollars, and represents the fixed cost associated with
committing a load response resource.

Shutdown costs will be changeable only every six months, corresponding to the six-
month periods during which price-based start-up costs may be changed for generators.

The six month periods for shutdown costs are defined as follows: Period 1 is defined as
April 1 - September 30 and Period 2 is defined as October 1 - March 30.
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(51) Minimum down time will be expressed as a number of hours, and represents the
minimum number of contiguous hours for which a load response bid must be committed
in the Day-Ahead market.

(52) IfaProgram Participant submits no day-ahead bid information, then a zero KW quantity is
assumed.

(53) Thelist of transmission zones and aggregates which Load Response Bids are accepted
is defined by PJM.

(54) All Day Ahead Load Response Bids will be submitted to the eMKT website by 1200 each
day.

(55) The Day Ahead Market closes at 1600 each day, and cleared Load Response Bids will be
posted to eMKT.

Real Time Operations

(56) Participants including end-use customers that have LMP-based contracts under which
they have agreed to pay their LSE for the physical delivery of energy according to the
hourly value of the real-time LMP as calculated by PJM, have the option to participate in
the Real Time market. Participants in the Economic Load Response Program may
choose to commit to a reduction of the load they draw from the PJM system during times
of high prices. The participants in the Program are responsible for determining the
conditions under which load reductions will actually take place and implementing the
reductions should those conditions arise.

(567) End-use customers that have LMP-based contracts under which they have agreed to pay
their LSE for the physical delivery of energy according to the hourly value of the real-time
LMP as calculated by PJM, have the option to participate in the Real Time market under
the following circumstances. The end-use customer or its representative (LSE/CSP) shall
provide PJM with a “strike” price for the end-use customer’s zonal LMP at which the end-
use customer will reduce load, as well as any shutdown costs and opportunity costs and
costs associated with the minimum number of contiguous hours for which the load
reduction must be committed.

(58) In cases where the zonal real time LMP reaches the “strike” price and the load response
is dispatched by PJM, PJM shall pay such end-use customer the difference between the
actual savings achieved hased on zonal LMP and the total value of the end use
customer’s load response bid, if savings achieved by the end-use customer are less than
the total value of the load response bid. For purposes of this provision, the load response
bid will be the sum of the “strike” price times the MW of reduction achieved during each
hour of the time period the reduction was dispatched by PJM or minimum down-time
whichever is greater, plus submitted shutdown costs.
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(59)

(60)

(61)

(62)
(63)

(64)

Each program participant is responsible for maintaining the load reduction information
associated with each end use customer signed up for the program via the Load
Response Program Application under eCapacity in eSuites.

At the time of registration, each program participant shall specify for each Demand
Resource (“Load) the following operational information :

< KW quantity to be reduced.

% Locational Marginal Price (LMP), in $/MW, at which the load shall be reduced (“strike”
price)

% Pricing Zone (transmission zone or aggregate)

% Load Reduction Method

% Time, in minutes, to reduce

% Indicate if a load reduction may be dispatchable in real time operations
% Indicate if the participant is an LMP-based customer

% Shut Down Costs for Period 1,April 1 - Sept 30

% Shut Down Cost for Period 2, October 1 - March 30

< Minimum Down Time, in hrs

If a participant is not accepted in the Day Ahead Market and indicates that it wishes to be
dispatchable in real time, the PJM dispatcher will use operational information provided
during registration to dispatch the unit in real time.

Participants shall send an email to PJM concurrent with or up to one hour immediately
prior to beginning the reduction at loadresponse@pjm.com.

Load reductions due to this program will not be eligible to set real time price on the PJM
system unless metered directly by PJM.

Participants shall send an email to PJM concurrent with or up to one hour immediately
prior to the end of their load reduction at loadresponse@pjm.com. Alternatively, participants
may indicate the length of their reduction within the email specifying the beginning of their
reduction.

Metered Data

(65)

(66)

For load reduction that is not metered directly by PJM participants are responsible for
forwarding the appropriate meter data (as defined in the Program Documentation) to PJM
within 60 days of the reduction. This data shall be forwarded to the following address in
gither CSV or Excel format: loadresponse@pim.com.

If the meter data files are not received within 60 days, no payment for participation is
provided.
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(67)
(68)

(69)

Meter data must be provided for the hour prior to the reduction, as well as every hour
during the reduction.

Meter data will be forwarded to the EDC and LSE upon receipt, and these parties will
then have ten (10) business days to provide feedback to PJM.

All load reduction data are subject to PJM Market Monitoring Unit audit.

Customer Baseline Load (CBL)

(70)

(71)

(72)
(73)

(74)

(75)

(76)

(77)

(78)

For those Participants in the PJM Economic Load Response program that wish to
measure load reductions by comparing metered load against an estimate of what
metered load would have been absent the reduction, a Customer Baseline Load (CBL)
shall be calculated.

The methodologies for calculating the Customer Baseline Load and the Weather
Sensitivity Adjustment can be found in the PJM Economic Load Response Program
Documents.

A Customer Baseline Load cannot be calculated for the PJM Emergency Load Response
Program

A Customer Baseline Load is calculated for two timeframes: an Average Day CBL for
Weekdays and the Average Day CBL for Weekends/Holidays.

At the time it enters the Load Response Program, the end-use customer or its
representative (LSE/CSP), shall specify whether it desires to apply a Weather Sensitivity
Adjustment (WSA) for the summer period (May-October, inclusive) or the winter period
(November-April) or both.

The election to apply the WSA may be changed only annually.

The WSA shall increase or decrease the CBL. The WSA shall be calculated for intervai-
metered end-use customers using a simplified methodology, including a regression
analysis and analysis method, as defined in the Program Documentation. This simplified
methodology only will be applicable for reductions in the real time Economic Program
during the summer months when the hourly temperature at the nearest major airport
equals or exceeds 85 degrees during each hour of the load reduction event and the WSA
would make more than a five percent difference in the CBL that is calculated.

The WSA, expressed in percentage terms, shall be applied to each hour of the CBL
during the event period in order to establish a weather-adjusted CBL.

For end-use customers without interval data from the previous summer that select the
regression analysis, the WSA shall initially be set at 100%. After one month of actual
program response, a regression analysis shall be performed and the WSA shall be
adjusted.
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(79)

(80)

(81)

(88)

In no event shall application of the WSA produce a weather-adjusted CBL that exceeds
the end-use customer’s historical, seasonal, on-peak non-coincident peak load.

Case-by-case suggestions for alternative WSA methods or adjustments to the end-use
customer’s historical, seasonal, on-peak non-coincident peak load may be approved by
PJM for use in the Economic Load Response Program if negotiated in good faith and
agreed to by all appropriate parties.

Participants are responsible for forwarding the appropriate CBL data (as defined in the
Program Documentation) to PJM within 60 days of the reduction. This data shall be
forwarded to the following address in either CSV or Excel format: loadresponse@pim.com.

If the CBL data files are not received within 60 days, no payment for participation is
provided.

CBL data must be provided for each contiguous hour during which load reduction was
accomplished.

PJM will forward Customer Baseline (CBL) and Weather-Sensitive Adjustment (WSA)
calculations to the appropriate EDC and LSE for optional review.

EDC and LSE will provide feedback to PJM within ten (10) business days of receipt of
data.

The end-use customer shall inform PJM directly or inform its CSP/LSE, who shall inform
PJM, of any significant change to the end-use customer’s operations that increases or
decreases the end-use customer’s CBL.

A significant incremental change is defined as any operational or physical change to the
end-use customer’s facilities that will adjust more than half the hours in the end-use
customer’s CBL by at least 20% for more than twenty consecutive days. PJM may
require and approve such adjustments to the CBL as are necessary to reflect the
significant incremental change.

All CBL data are subject to PJM Market Monitoring Unit audit.

Settlements Data Requirements

(89)

(90)

Data required for emergency load response settlements :
Real time LMP values by Zone or aggregate (including nodal) (PNODE)

Actual Metered Reduction (Hourly MW) by Market Participant and by Zone or
aggregate (including nodal) (PNODE)

Actual Load (Hourly MW) by Market Participant and by Zone or aggregate (including
nodal) (PNODE)

Market Participant acting as CSP (ParticipantName)
Data required for day-ahead economic load response settlements :
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Day-ahead LMP values by Zone or aggregate (including nodal) (PNODE)

Day-ahead load response scheduled MW quantities by Market Participant and by Zone
or aggregate (including nodal) (PNODE)

Real Time LMP values by Zone or aggregate (including nodal) (PNODE)

Actual Metered Reduction (Hourly MW) by Market Participant and by Zone (PNODE)
Actual Load (Hourly MW) by Market Participant and by Zone (PNODE)

Load Serving Entity (LSEOrgld)

Market Participant acting as CSP (ParticipantName)

Loss Factor

Retail Rate (G & T)

Data required for real time economic foad response settlements:

Real time LMP values by Zone or aggregate (including nodal) (PNODE)

Actual Metered Reduction (Hourly MW) by Market Participant and by Zone or
aggregate (including nodal) (PNODE)

Actual Load (Hourly MW) by Market Participant and by Zone or aggregate (including
nodal) (PNODE)

CBL (Hourly MW)

Load Serving Entity (LSEOrgid)

Market Participant acting as CSP (ParticipantName)
Loss Factor

Retail Rate (G & T)

There are two Operating Reserve calculations, which require the following information:
Day Ahead Operating Reserves

ShutDown Costs submitted biannually
Balancing Operating Reserves

ShutDown Costs submitted biannually
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Emergency Settlement

(93) Payment for reducing load is based on the actual MWh relief provided plus the
adjustment for losses.

(94) The minimum duration of a load reduction request is two hours although the reduction
request may be extended if necessary.

(95) The magnitude of relief provided could be less than, equal to, or greater than the MW
amount declared on the Emergency Load Response Program Registration form.

(96) PJM pays the higher of the appropriate zonal ¢r aggregate (including nodal) Locational
Marginal Price (LMP) or $500/MWh to the PJM Member that nominates the load.
Payment will be equal to the measured reduction adjusted for losses times the higher of
the appropriate zonal Locational Marginal Price (LMP) or $500/MWh.

(97) The measured reduction can be either measured output of backup generation or the
difference between the measured load the hour before the reduction and each hour
during the reduction.

(98) During emergency conditions, costs for emergency purchases in excess of the LMP are
allocated among PJM Market Buyers in proportion to their increase in net purchases from
the PJM energy market during the hour in the real time market compared to the day-
ahead market. Consistent with this pricing methodology, all charges under this program
are allocated to purchasers of energy, in proportion to their increase in net purchases
from the PJM energy market during the hour from day-ahead to real time.

Day-ahead Economic Load Response Settlement
(99) Day-ahead settlement is based on day-ahead hourly LMPs

(100) Reimbursement for reducing load is based on the reductions of MWh committed in the
Day-Ahead Market.

(101) Anend-use customer or its representative (LSE/CSP) that submits a load reduction bid in
the Day-Ahead Market that is accepted by PJM when the day ahead LMP is greater than
or equal to $75 MWh, will be paid by PJM the day ahead LMP

(102) An end-use customer or its representative (LSE/CSP) that submits a load reduction bid
day ahead that is accepted by PJM when the day ahead LMP is less than $75 MWh will
be paid by PJM the day ahead LMP less an amount equal to the applicable generation
and transmission charges.

(103) The applicable generation and transmission charge is the charge the participant would
have otherwise paid the LSE absent the load reduction.

(104) EDCs functioning as LSEs may use the average shopping credit for generation and
transmission for a rate class.
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(105) Total payments to end-use customers or their representatives (LSEs/CSPs) for accepted
day-ahead load response bids will not be less than the total value of the load response
bid, including any submitted shut down cost. Any shortfall will be made up through
normal, day-ahead operating reserves.

(1086) In all cases, the applicable zonal or aggregate (including nodal) LMP is used as
appropriate for the individual end-use customer.

(107) Payments under the Economic Load Response Program will be made by PJM to the end-
use customer or its representative (LSE/CSP).

(108) Inthe eventthe CSP or LSE is the party to be paid but is not the load reducer, the portion
of the payment that will be transferred from the LSE/CSP to the end-use customer that
actually reduced load is outside the scope of this program, and must be arranged
between the LSE/CSP and the end-use customer.

(109) If the day-ahead LMP is less than $75/MWh PJM, shall recover day-ahead LMP less an
amount equal to applicable generation and transmission charges from the LSE that
otherwise would have the load that was reduced.

(110) If the day-ahead LMP is greater than or equal to $75/MWh, PJM shall recover an amount
equal to applicable generation and transmission charges from all LSEs in the zone of the
load reduction. PJM shall recover the remaining amount, LMP less an amount equal to
the generation and transmission charges, from the LSE that otherwise would have the
load that was reduced.

(111) If the total amount of recoverable charges reflecting the generation and transmission
charges for the entire program exceeds $17.5 million in a year, thereafter participants will
receive LMP less an amount equal to the applicable generation and transmission charges
regardless of the level of LMP.

(112) End-use customers or their representatives (LSEs/CSPs) that have load reductions
committed in the day-ahead market that cannot demonstrate hourly performance in
real time equal to at least that of the day-ahead commitment will be charged real time
LMP for the amount of the shortfall, plus any associated balancing operating reserve
charges. LSEs that otherwise would have load that was reduced shall receive any
associated operating reserve credits plus, if real-time LMP is higher than day-ahead
LMP during the shortfall, the difference between day-ahead and real-time LMP times
the shortfall.

(113) End-use customer or their representatives (LSEs/EDCs) that have load reductions
committed in the day-ahead market and have hourly performance in real-time greater
than that of the day ahead commitment will be credited for the additional load
response according to the Real-time Economic Load Settlement Process.

(114) PJM Market Settlements produces bill and sends to Program Participant for payment as
per rules defined in the Program Documentation.
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Real Time Economic Load Response Settlement
(115) Real time settlement is based on real-time hourly integrated LMP.

(116) Reimbursement for reducing load is based on the actual MWh relief provided in excess of
committed day-ahead load reductions plus the adjustment for losses if any.

(117) If the real time LMP is greater than or equal to $75/MWh, the end-use customer (or its
representative (LSE/CSP)) that curtails load in real-time will be paid the real time LMP.

(118) If the real time LMP is less than $75/MWh, the end-use customer (or its representative
(LSE/CSP)) that curtails load in real-time will be paid by PJM the real time LMP less an
amount equal to the applicable generation and transmission charges.

(119) The applicable generation and transmission charge is the charge the end-use customer
would have otherwise paid the LSE absent the load reduction.

(120) EDCs functioning as LSEs may use the average shopping credit for generation and
transmission for a rate class

(121) In cases where the load response is dispatched by PJM, or the “strike” price of end-use
customer with an LMP based contract is reached and such load response is dispatched
by PJM, payment will not be less than the total value of the load response bid, including
any submitted shutdown cost. Any shortfall will be made up through normal, balancing
operating reserves.

(122) In all cases, the applicable zonal or aggregate (including nodal) LMP is used as
appropriate for the individual end-use customer.

(123) An end-use customer or its representative (LSE/CSP) will accumulate credits for energy
reductions in those hours when the energy delivered to the end-use customer is less than
the end-use customer’s CBL at the corresponding hourly rate.

(124) Inthe event the end-use customer’s hourly energy consumption is greater than the CBL,
then the end-use customer or its representative (LSE/CSP) will accumulate debits at the
corresponding hourly rate for the amount the end-use customer’'s hourly energy
consumption is greater than the CBL.

(125) In no event will the end-use customer’s (or its representative’s) credit be reduced below
zero on a daily basis.

(126) Payments under the Economic Load Response Program will be made by PJM to the end-
use customer or its representative (LSE/CSP).

(127) In the event the CSP or LSE is the party to be paid but is not the load reducer, the
portion of the payment that will be transferred from the LSE/CSP to the end-use
customer that actually reduced load is outside the scope of this program, and must be
arranged between the LSE/CSP and the end-use customer.
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(128) If the real-time LMP is less than $75/MWh, PJM shall recover real-time LMP less an
amount equal to applicable generation and transmission charges from the LSE that
otherwise would have the load that was reduced.

(129) If the day-ahead LMP is greater than or equal to $75/MWh, PJM shall recover an amount
equal to applicable generation and transmission charges from all LSEs in the zone of the
load reduction. PJM shall recover the remaining amount, LMP less an amount equal to
the generation and transmission charges, from the LSE that otherwise would have the
load that was reduced.

(130) If the total amount of recoverable charges reflecting generation and transmission
charges for the entire program exceeds $17.5 million in a year, thereafter participants
will receive LMP less an amount equal to the applicable generation and transmission
charges regardless of the level of LMP.

(131) PJM Market Settlements produces bill and sends to Program Participant for payment as
per rules defined in the Program Documentation.

Active Load Management Participation

(132) An ALM customer may participate in either PJM Load Response program during ALM
events as long as the customer's ALM contract explicitly excludes payment or credit for
energy not consumed during ALM events.

(133) If the LSE that submitted the customer for ALM credit indicates that the customer is
not eligible for simultaneous credit under either PJM Load Response program and
ALM is called for concurrent with either PJM Load Response program, then payments
will be made to the end-use customer or representative according to either PJM Load
Response program only for the time during which ALM obligations were not in effect.

(134) Any response in excess of the contracted ALM amount will be compensated under either
PJM Load Response program for the entire duration of response

Reporting

(135) PJM Capacity Adequacy will add back actual load reductions from the Emergency Load
Response Program for the purpose of peak load calculations for capacity. Reductions
under the Economic Load Response Program will not be added back.

(136) PJM will submit to FERC any required reports on behalf of the Load Response Program
Participants.

(137) PJM will post any FERC required reports and program related documentation on the PJM
web site.

(138) PJM will prepare an annual status report of the program.
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(139) PJM will submit annual status report to the PJM Board of Managers, the Members
Committee, the Reliability Committee, the Energy Market Committee, and the Operating
Committee for review. PJM will file two reports evaluating the effectiveness of the
program, one on May 31, 2003 and one on October 31, 2004.
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Currently Registered MW of Load Reduction
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ZONE
AE

AEP
APS
BGE
COMED
DLCO
DOM
DPL
JCPL
METED
PECO
PENELEC
PPL
PSEG
RECO
UGl
Total

2/21/2006

Jan
16.6

5,832.1

3344

97.1

29.9

6,310.0

Feb Mar Apr
259.8 19.5
8.0 157.2 50.2
2.3
632.5
640.5 419.3 69.7
©2006 PJM

Jun
2.3
370.7
2.552.7
650.1

May

815.0
16.1

117.2

300.0

1,538.7 2,354.3
63.0

1538.7 72414

Jul
2,336.1
1,256.0

12,575.5
1,762.6
0.6

6,318.7
28.7
230.1
4841

192.6
350.9

25535.9 24,354.2 24,8853

Aug Sep Oct
1,122.8
254.2
24227 90545 102639
3,748.1 885.8 373.0
15.8 59.5 7.5
3,224.0
348.0
12,3586 14,187.3 5334.8
4.1 6.1
362.6 75.4 133.8
15.4 18.6
157.4 307.9
320.4 286.8 123.8
0.1 3.2
16,236.8

Www.pjm.com

Nov

4,808.1

18.8

1,129
204.3

6,160.4

2005 Demand Side Response
Monthly MWh Reductions

113,392.3



2005 Demand Side Response
Monthly Number of Sites Reducing

ZONE Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov
AE 10 4 550 269

AEP 72 192 33

APS 429 208 743 392 992 789 260
BGE 751 770 726 309 138

COMED 8 120 149 22

DLCO 237

DOM 22

DPL 93 72 6 377 986 686 534 467

JCPL 8 13

METED 123 12 284 48 192 474 16 34

PECO 14 246 686 326 111 66 28
PENELEC 13 16

PPL 7 87 94 114 220 190 75 73
PSEG 10 570 430 387 97 358
RECO 3 42

UGlH

Total 662 99 370 54 94 1982 5212 3463 2649 1579 719
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2004 and 2005 Total MWh Reductions
and Total CSP Credits

§1897,499.05
$11,231,678.96

491.9%
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Types of Load Response

Who Offers Load Response Programs?

o Utility Sponsored

Curtailment Service Provider Sponsored
Load Serving Entity Sponsored
Independent System Operator Sponsored

2/21/2006 ©2006 PJM www.pjm.com 10



Roles of PJM Market Participants

Load Serving Entity: L - Generator:
T — { PJM Member that owns, or leases,

PJM Member, including Load |
aggregator or power marketer, facilities for generation of electric
serving end-users within the PJM energy that are located within the
Control Area, to sell electric PJM Control Areas.
energy to end-users with the PJ
Control Areas. E n d

Use

Customer

Curtailment Service Provider: lectric Distribution Company :

PJM Members that will act on PJM Member that owns, or leases,
electric distribution facilities that
are used to provide electric
distribution service to electric
load within the PJM Control
Areas.

behalf of end-use customers who
wish to participate in the PJM
Load Response Programs.

2/21/2006 ©2006 PJM WWW.pjm.com 11



Options to Participate

EMERGENCY ECONOMIC**

PJM Emergency event Day Ahead Market
PJM sends notification *Customer Submit Day Ahead Bid in eMKT

. ‘PJM Notifies Customer via eMKT
Voluntary Curtailment .Obligated in Real Time if Bid clears

Real Time Market

«Customer Notifies PJM via email one hour
prior to reduction
Voluntary Curtailment

Dispatched by PJM in Real Time

Customer Submits operational info via
eSuites
*PJM Notifies Customer via phone

**Except Real Time LMP Based Customer

2/21/2006 ©2006 PIM www.pjm.com 12



2/21/2006

EMERGENCY

PJM pays higher of Zonal
LMP or $500/MWh

©2006 PJM

Payment to Load Reducers

If Zonal LMP < $75/MWh,

If Zonal LMP > = $75/MWh,

**Except Real Time LMP Based Customer

ECONOMIC **

‘PJM pays Zonal LMP -
Retail Rate |
(Retail Rate = Generation
+ Transmission)

‘PJM pays Zonal LMP

www.pjm.com 13



DrugCo Site # 1 — Real Time Load Curtailmen

RT LMP

Hour 12
Scheduled MW Reduction =35 less than
Actual MW Reduction =4 forecast

(RTLMP -GT)* MW =

Real Time Hourly Zonal LMP = $40
$5*4MW=1$20

Retail Rate (GT) = $35

(RT LMP - GT) * MW =
$5* 4 MW = $20 p

. X% of $

2/21/2006 ©2006 PJM WWw.pjm.com 14



e T

Shutdown Costs = $1,500
‘Minimum Down Time = 6 Hours
‘MW Reduction =5 MW

‘Retail Rate (G&T) = $35 /MWh

Imagine If.....

Customer wants
to be Dispatched ~ /
byPIM )

Example:
$1,500 , 1 _
( 6Hours © 5 MW ) + $35/MWh $85.00
Action

o Customer Decides to allow PJM to Dispatch in Real Time

o Customer submits operational info to PJM (Bid Price ($87) > Marginal Cost)
& PJM Forecasts Real Time LMP > $87.00 Hours 12 - 18
o PJM dispatches load reduction

2/21/2006 ©2006 PJM Www.pjm.com 15
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Payments, Costs, & Risks

Program | Participation Payment Cost Risks
to Load Reducer to Energy Market to Load Reducer
Emergency Emergency Event PJM pays higher of Zonal LMP or | Costs recovered for emergency No Charges
$500/MWh purchases in excess of LMP are for Non Performance

allocated among PJM Market
Buyers in proportion to their
increase in net purchases

Economic Day Ahead Market If Zonal LMP < $75/MWh, If Zonal LMP < $75/MWh, Charges
Real Time Market PJM pays LMP - Retail Rate PJM recovers LMP less Retail Rate for Non Performance:
Dispatched By PJM [Retail Rate = Generation + from LSE If load reduction is committed
Transmission] in Day Ahead Market and
does not perform in Real
If Zonal LMP > = $75/MWh, If Zonal LMP > = $75/MWh, Time
PJM pays LMP PJM recovers LMP less Retail Rate Real Time LMP * Shortfall
from LSE +
PJM recovers Retail Rate from all Balancing Operating
L SEs in zone Reserves Charges
Economic Real Time Market For duration of the load Costs recovered from Operating No Charges
- Real Time Only reduction dispatched by PJM, | Reserves in the Real-Time Energy for Non Performance
LMP Based Must be dispatched Actual Savings Market

Customers by PIM [RT LMP * MW Redugction]
Total Bid Value

[(Strike Price * MW Reduction) +
Shutdown Costs |

o
1SS

/
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Registration

=l8lx]

Favorites  Tools  Help

Views

“oBack v oo - o) 8 4Y ) Qsearch  FjFavontes  yfMedia o
Address I https:{ftestyeb. pim.comimuifindex. htm 6o
Lints Developrment JProduct Test Production :J erviceCenter “jeSuite Health oad Pesponse (Test)  £2jLoad Pesponse {Local)
S . . .
atllie PUAM - Valley Furge, Pa. <
Home Customer Management Hew Registration E-mail Management comedrws - Commorervealth Edison Compares
Load Response Registration
Registration i R1855
Curtailment Service Provider:  Commonwestth Edison Company Registration Status: Pending EDCASE Planning Period: 2005. 2008
Submitted Date: 0200212006 Effective Date: Terminate Date: 05012008
Customers Data Reduction Detail
End Use Customer Hame: vialmart - Trooper P& Peak Hously Load: 2000 v

EDC Account Humber: 01-HR9580-H2 1 nad Reduction: mg—‘—‘—_—‘ wr
End Use Customer Zip Code: 119403 Load Reduction Method: Load Crop :_;

Zane: PPL Loss Factor: {1.09312 ie. 1.08300
Aggregate:
Program Option: Econormio Realtime Resource Detail
Metering Requirement: ‘Cu:l rister.read by Cust _v_j ALM Participant: Coyes & Ro
. . e
Strike Price: 560 TR
Contract Information Time to Reduce: ) s
< Enerqy Suppfier (LSE): Conectiy Energy Supply, ihe. ) i irdes
Contract Type: m;wuzl Backup Generation:  ves © nNo
Retei rote (GET): L e Type of Generation: ] v‘
toil rate (G&T): ;- certshnhn

Amount e

Description: [searona rates.
x Fuel Type Y
Dispatchable in Real Time: [ @IV
Shutdown Costs:
Apr. 1- Sep. 30 r.*——-
Oct. 1- Mor. 31; r"“_“_
Minimum Downtime: r_._—~— Hours
Weather Sensitive: 7 ves @ e
Weather Station:
Comments {oplional) Take Action Condition

- ™ Heta

™ pispute

ithr ey

Status Histary
{User's Hame | Status Change | Timestamp Comments

%comedrws {Pending EDCALSE (02/02/2006 10.42:50 EST i New ste registered in January

PN 2 2005 Al rights reserved

N"rrusted‘ sites

[

/2172006 ©2006 PJM www.pjm.com 20
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Customer Managemen

ZP)M eSuite - Micrasoft Internet Explorer provided by PIJM Interconnection

£dit Help

(O D & Dseach frovomes rede G S
Address '3‘:] hitps:festweb, pym.comfmuifindsx bt

File Favortes  Tools

Bk v o~

12:5:65T 0

P Walley Forge, Pal

Cusgtomer Managemnent Hew Registration E.nail Management

comedrws - Commorweatth Edizon Company

Manage Customer

End Use Customer: {Firiat Sama CSPASEEDC 108 78454 j Status: Automatically Condinmed
: Auvtomatically Tenninated
Condirmed .
Type: j v ] Program Option: - 1 Contirmed by PIM i |
s £nd Date:
n: | Start Date: [rosao0s
1 Registration {0 Program Option Zane Status Effective Period { ast Modified Date Create Hew
R1534 Emergency COMET Confirmed 1213142005 - 0870172005 01242006 li v i
R1534 Emeryency COMED Pentng EDCASE 12002005 B1232008 - i
S461 R1S34 Emergency COMED Confirmed 010172008 012502006 ! - ]
334 &1534 Emergency COMED Luntrmed O1410/2008 0173072008 - i
3266 R1534 Emergsricy COMED Confirmed 0121272006 0142572008 i - !

£t & 2006 All rights reserved

’g] Dure

;ﬁstmi‘ )|

D Trusted stes
CE o

JMDOG-#J.,@ @( soft Fa... i ,.9._......!"'{& CQ@@? 1116 Pt

WWW_pjim.com

box - Micro,.. ] Jrowernocs [ @PJMDOC&#'&,.,{ Hl JLoadrespors. .. “gjp_‘m eSuite ...
©200b PJM

21



2z wioo"wid mmm Nrd 9002® 9007/17/T
wiers mEI R DR AS B fude [rawsonn(® *...nnuo@i “unga znmﬂw:,;oamm%aﬁ@ m:.,muoovﬁ@ m a0amed T [t - Y09y ] ueisiE:

£YS PAYENIL @ : A90g m

Fsea 18393 S0 By 9007 G vird

HDOUET VI S0UZ 10 PRWMUOY Aouabizuz PESTH 39S
300740810 ElcZ ] pauiueg QNG Asuabiaug ¥Eig PEES
=gt AT II0 PIULUOT IO AsusBlour TEIH s
BTSN SOOTOTTL 3S¥ 03 Bumusg AFHOT Aguslisewy IS IRE
& UGURIHON 90010 90040480 * SO0 ITL ST RET Aausbiswg FERTH
Mmay e 1) e POLIPON 158 1 [ = TRy TE SHIES EDDY4 uopdo weiboid TruonesEmay ol

SO0 L 3R s ot
_ ajeq pu3
T M :uondo wesbosg - m LTSN

T palAoD AR IBHoEY smes [= tropazzec) 901 OQFISVASI Aueseud]  uawoysng asp puyg

Aswoysng ebeuepy

AURGIIOT ORI LESOAMICHIND - SARIL0D

Uope RSy mapy

Fwon

oy ‘aliod AsiPa Hfd

dad  sjonp  smoxegy M3 p3

SUOHEILHON




X4

kid 8131

= 1 F PR EERAS IHE

sz pagsnay, §)

AUBKIDO S UOIPT YREBAIINIOD - SANINIUID

woo wifd-mmm

Wld 9002

“...a yose o (8 m gaoduidlE

53 1rd( 2 |[-odsagpeot

paa13as Subu v @00T © Wig

AUBRLDT UOTINT YEBSAMUOWILIOD Auedwsod

a0 WRUDT

3100 POLIPOW 1SETY vEFRLTRE TISQUURY JUN030Y DG3
@eq papgnugns 901 QAT YISO BuieG P OWRY JDWIISAD BS)) pUI

Gt uoneaynoy

BYE{ JUWamas Matl

BOREMHIOH M3k

~-sooanrdl@ | so0aeaed L [ - xoqu

7]

2400 Ww

LA

B PRANbIY |

0004 ) UONINPSY peo 1.
-~ mo_ HOwpu3z oy} oug pu3,
~ 10} :{Buipuy snoy) 3wl 1S ,

- SOOTAHOED

Huaugenn) Jo 338g ¢

PESLH g1 vonensifisy

uoREaRoN as5ucdsoy pEoT SIOUOdT JW |- [RaY

B SR T EC 9 _Nl

uny nmvc, i smén‘.u_E_a,awyﬁmutamﬁc «.ﬂm_ 552IppY

SUOIEJLJON

m_nmzbmw sajuored %] ;u,,mmm@ = ﬂ O . e YIEGSD

dpH sjo0y  sejusARd  Mal  P3 eud

UDNPIUUBIIUT INTd AG PAPIAOT 13.10]0x3 JIUIIW JOSONN - JUNSD WEd | 24

900T/1

[

/

(]




144 oo wld mmm Wrd 900z0 9007/12/2
Wd o1z {;-;r( ﬁ @*f_: r{'i?""— ERTRE-S T V-0 N[dfé“ 3 tesoiq 03 PR T giamog :,psm_w:w@ E 53.3qzemod'[§i l"';;oscu);w» xoqul] &B’ 'E‘: 3 F‘f "iqzexsgg

S3YS AN P . L Buea @

A

paaEsar 3T Y 9000 © Wid

SABTTHI0 PRUBUID QINGD AousBlawy FEETS
= 90010 30601710 PULIUOD GINOD Asuzbisuil FEETS
SOOTST 10 200271510 PRULUOD qINCD Aousbrawg Festy
! e S00ZSTIL0 SOOTVGERL 331003 Bupuag aINOD Lauabiawg wEg £hES
| SO |
l > wamemas] 800/FT 10 9007 130 - SO0/ I AIULLUOD QaNO2 Aauzbrawg t5518
May 2RI RO POTIPON 156 1 potiag annpoia TS a0z uondo weiBoid WUOHe ST a

21 38 .
_________.._J ajeq pu3 SO0 LY L B I o
t -~ E :uendo weiboig ‘ -~ E adAy

= Dird A pautiu))
DPALRIOD
P3RULZ ] ABABUIeNY

w  pEUELT AR TReTY

s [= (v659090) 901 20335 V95D Swes wuid]  sawseysny asp pua

Jswoisng sbeuepy

AUREIO) VOSING QEE3AALOURLGT - GAAIDSUI0D FiSoBoUTH peli3 GOnENSIDAY MaR juadishieuey ISwWaisny [0y
O gmaviiy: g eBrog Aapies - wrg HE
133 am

d’« - AUH- o, F ) ) unqxyapug_hmuﬂuan‘Luid'qehhzsa;j,;:adnq [@l SEI0PY
- e .g] f;‘ slpawg@ sooae3(F} qaneag@ w B Q P 1=
digH S[00L SajuoARg  waly Ip3 9fd -

mﬂi ) ) ] N ) N j ] j R ) . I ) i UO,)B“UD)J]U] [d Aq ap.ld 310[0] ]JRJU[JJOSDJJ! B> i saw[dE/

JusWo|)}eS




74 woo wld -mmm Wrd 9002e

“i - 2UnS2 Wedl @ _ 7 RSHOIR ST | dienog Jaseind i) _ sooverod ol _ T YOS ~ XOGUE S

5835 paysnig €

P3A:334 SR iy 2007 61 Wrg

(feusndo} sijuaurwio)

seesoE | | | | | 34 tegean | | | | | 4
cees0t | | | ] i 121 o801 | | ] } | H
caom0t | | | | | zz sieset | i | } | o
cegsnt | 1 | | | ¥4 sags | i | | ! 5
crea0t L | | | | 0z saeeot | | | | | 8
oy | { | | | 18 samset | | | | | 1
teos0s | ! } | } 8t sooss | | } | ! s
cse00t | | | } } I cion | | | } | [
cesol | i | { | b camspr | | | | | #
cegsoy | | } ! | st £20601 | ; | i | 3
£ees04 | | | | * ceeso | ; { | | z
ceesp | | | | £ samsg | i } | | v
sorey [P i ) Smmwah o Dupuz 101984 aupysiuso) wwi (o :omwuﬂwuo Suipuy
ss07 ey 105y uolANPaY oot palsyap 1070 snoy sso ey HeI9Y uoNOnpaY  proT paisiafy © - 1oy

mbl doig peof P awﬂﬁ _ ajeq JuawIsgas e ISMRIS RISWANRINS

—_— m_ﬁmmmﬂuwmw .amho.“uhﬂmwm aIman sauoz reeey :ar vonensibay 01 AW

i . b rToe s Gt mwen Ausiduos 1OpIOLd

Aduabisuig adfy uiesBiolg FOYSLIET  BGUIRY Jun0ady D43 DTS V4ST BurS _ﬂwc 1ouI0)SNY 9SA puI UOSIOT UYBSAUOUILIOT SRIBS WRURLND

eiRd UBWINLS

DALY aaEnsIhay Mmaj T T M TN % BUIGH

 saricey vd ebiog Asjen wrg ilige

W rapUIfmees wid gamsayfisday mww s5aippY
B .Q M.m ,aﬁ..:ﬁ._m.w sapores(E] xﬁmum«@ : G G Q - - R edh

diad S0 S30ARd Mo I

U0§IPUUBIBIU] I AQ PapIA0Id 4a0(dx3 13043301 JUSOLN - 33N Wid B

JUSWaeS




9z wod wid mmm Wfd 9002@ 900T/17/T

weJlbo.ld asuodsay peo] Nrd

-
e




PJM Load Response Programs — Business Rules

Revision #4: Revised November 4, 2005

Program Summary

(1)  The PJM Emergency Load Response Program will enable participants that reduce load
during emergency conditions to receive payment for those reductions.

(2) The PJM Economic Load Response Program is designed to provide an incentive to
customers or curtailment service providers to enhance the ability and opportunity for
customers to reduce consumption when PJM LMP prices are high.

X3 The Day Ahead Option of the Program will provide a mechanism by which any
qualified market participant may offer customers the opportunity to reduce the load
they draw from the PJM system in advance of real time operations and receive
payments based on day ahead time LMP for the reductions.

X3 The Real Time Option of the Program will provide a mechanism by which any
qualified market participant may offer customers the opportunity to commit to a
reduction of the load they draw from the PJM system during times of high prices
and receive payments based on real time LMP for the reductions.

PJM Membership

(3) PJM Membership is required for participation in the PJM Load Response Programs. A
special category of PJM membership is offered for participation in the Emergency Load
Response Program, while full PJM membership is required for participation in the
Economic Load Response Program. Special membership provisions have been
established for certain program participants of the Economic Load Response program as
detailed in Business Rule #6.

(4)  Ifanorganization is NOT a PJM member and would like to participate in the Emergency
Load Response Program, that organization needs to apply for SPECIAL PJM
membership for the purpose of participating in the Emergency Load Response Program.

(56) If an organization acquired special PJM membership for the 2001 Emergency Load
Response Program and would like to participate in the Emergency Load Response
Program, that organization needs to re-apply for special PdM membership for the purpose
of participating in the Emergency Load Response Program.

(6) If an organization is NOT a PJM member and would like to participate in the Economic
Load Response Program, that organization needs to apply for PJM membership. Special
membership provisions have been established for certain program participants. For
special members, the $1500 application fee and liability for Member defaults are waived,
along with the following modifications:

X Special members shall pay an annual membership fee of $500 plus 10% of each
payment owed by PJM for a load reduction event up to a total of $5,000 in a
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