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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 IJtilities 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 "consesvation at any cost" rather than a more 
balanced approach to the economics of electricity price regulation. It was thus mildly 
ironic that, towards tlie end of my twelve year stay at the Maine PUC, the legislature 
decided that the commission would be the best "home" for electricity consesvation and 
efficiency programs. I left the commission with a great deal of pride in tlie 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 
availatjle for demand beliavior 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. Govermnent 
Accountability Office (GAO) identified connecting wholesale markets and retail markets 
as one of four key challenges to tlie effective operation of the electric power industry and 
noted that "co~mecting wholesale and retail markets tlxough demand-response 
programs.. . would help competitive electricity markets function better, enhance the 
reliability of tlie electricity system, and provide important signals that consurners should 
consider investments into energy-efficient equipment."' 

A niajor 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 com~nodity 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 denland 
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. 

I United States Govei+nment Accountability Office, Electricitv Restructuring. ICev Challenges Remain, 
GAO-06-237, November 200.5, 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:' 
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These are fairly typical pictures for electricity systems. Especially interesting is tliat the 
prices for the first 90 per cent of the systeni peak load range from rougl~ly zero to 
$100/MWh (in this example), while the prices for the last 10 per cent of the load range 
from rougl~ly $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 cullre and the duration of tlie 
higher end prices if there were sufficient demand response to curtail 10 per cent of the 
demand on the systeni? Tliere 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 $ 1 0 0 / ~ W h : ~  
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In order to test the potential impact on price, the PJM Market Monitor calculated the 
impact that reducing demand by 1000 MW at various points on the supply curve would 
have liad on a particular day in 2005. At the very steepest parts of tlie curve, the impact is 
dramatic: based on bid data, the difference of 1000 MW in demand when the supply 
cuilre 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 $l.lS/MWh for every 1000 MW in load 
reduction. When accuniulated 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 denland response on the 
capacity needs of the system also is significant. Without demand response, there rnust 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 nurilber of hours when 
tlie 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. Denland response offers the prospect of reducing or even 
eliniinating the need for such indolent iron. 

PJM Market Monitoring IJnit, 2004 State of tlie Market, March 8,2005, at p. 49 
' Op. cit. p. 9.3 
.I Op. cit. p. 293 



Market power is another persistent concern in electricity markets, in part because when a 
supplier knows it niust 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 ~nitigatiori 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 fonn 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 

IJnfortunately, demand response remains underdeveloped. As tlie following chart shows, 
demand response currently represents only 0.1 per cent of the market for electricity. 

Error! Objects cannot be created from editing field codes. 

The trend over the past few years has not been encouraging. 

Error! Objects cannot be created from editing field codes. 

Nevestheless, the country's appetite for advancing demand response (and its cousin, 
efficiency) nlay be increasing. First, the unfortunate fact that energy costs have risen 
draniatically, due predominantly to increases in fuel costs, inmediately improves the 
economics of demand response. Under the plausible assu~nption 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, tecl~nology has advanced significantly, especially in the areas of 
"real time" nleasurement 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 systern 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 systern is likely to 
be significantly different than the value of the reduction to the actor. For example, tul-ning 
off a light at 2 a.m. has much different irnpact 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 
nlajor industrial customer, the cost of reducing production may be less than the "real- 
time" locational marginal price (L,MP), 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 custonlers, it 
nlakes sense for those charged with developing the wholesale market to find ways within 
the wholesale niarket to provide to custoniers 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 ozitside the retail lnte desigii, 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 rnove toward that goal, PJM is currently advancing several initiatives: 

PJM has asked the Federal Energy Regulatory Commission (FERC) to allow 
denland response to provide certain ancillaly services. We believe we are the 
first regional grid operator to fully integrate demand response into tlie 
ancillary services market. The value created by the custonler's reducing 
demand, or being able to reduce demand, can be captured for a variety of 
purposes, including "regulation" and "synchronized rese~ves." 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 econo~nic value than tlie customer's use of the 
electricity, tlie 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. 

o Finally, PJM's FERC filing proposes to make our Economic L,oad 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 reductio~~ by receiving 
at least the difference between the L,MP 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 
teclmologies such as smart meters have achieved "public good" status; and finally the 
retail rate designs tl~emselves. 

Reflections on Utility Attitudes 

Electric utilities are not charitable organizations and should not be expected to behave as 
if tliey were. Therefore, it is paradoxical that policy makers often turn to utilities to 
design and operate programs intended to persuade custolners to reduce the use of the 
utility's product. While not unprecedented in our econonly (cigarette co~xipanies 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 co~npanies execute a mandate directly 
coritra~y to their econornic self interest. 

In the world of vertically integrated utilities, there has been a certain logic to combining 
both conservation and denland response prograins with the utilities' obligations to serve. 
Where, for exa~l~ple, demand response could delay or obviate the need for a new peak 
load unit, or where fuel savings could be achieved by reducing denland 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 transn~ission and distribution, however, 
whatever ecorio~ilic benefits a utility iniglit have achieved from denlarid response or 
conservatiori are severely muted if not eliminated entirely. Except in the unusual case in 
wliich the marginal cost of dist~ibutiori or transmission exceeds the marginal revenue 
from "thsoug11-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 resporises 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 effol-ts. Others 
suggest that redesigning rates, (for example, by flattening the distribution rate structure to 
collect more in fixed costs) would illinimize utility objections to such programs. 

While the prirnaiy 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 



confonnity 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 
conselvation 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 
cllosen to buy the product on his own. These debates resonate in the demand response 
arena. 

Wllen the issue of requiring utilities to replace current meters with meters capable of 
deterrninirlg not only the amount used but also the time of use first came to the 
coinmission 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 cllanged. 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 $1 18 
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 info~~nation 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 tenns of lower overall costs, greater overall consumer surplus, 
and reduced capacity requirements) to warrant treating the installation of such meters as 
an integral past 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. 

Tecllnologies 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 
coinrrlands 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 inore accurately when, such devices 
sl~ould be encouraged by appropriate pricing approaclies or incentives or made a standard 
pai-t 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 con~missiolis to say that states 
should revise their retail rate structures to pass through to custonlers the "real-time" cost 
of electricity production. In theory, this is the optimal solution. If a custon~er can see 
(preferably far enough in advance to act) the cost of continuing to use electricity, she can 
make an efficient econon~ic choice about whether or not to use it. Put another way, the 
customer saves (by not paying) exactly what the systein 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 ariy particular interval and the corresponding cost 
to tlie 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 systein 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-4me" rates for their electricity, 
how can we give customers the economic incentives that match the economics of 
prod~ct ion?~ 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 systein 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 

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 dernand response in the market. 



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

From tfie 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 becon~e more complicated (though perhaps not impossible) to predict and plan for 
the size of its load, since the degree to which custoiners acted on the changes in 
wholesale market price would have to be accommodated. Another factor would be how to 
price the product in the f'irst 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 
tlie price to balance the lost opportunity cost. 

In order to avoid the fill1 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 custonier a core price for a relatively high, but fixed in advance, 
amount of usage. For usage exceeding the specified amount, the custorrier would pay a 
predefined "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 demarid 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 custonlers to capture the eco~iotnic 
value of curtailment are hndanlentally inconlpatible 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 whicli illuminate the 
value of deniand 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. 

Thomc~~  I,. Welch is vice president ofExterl-101 Af i irs  for PJM I17tercol-71zectiol-7. Prior to 
joinil-zg PJM in April 2005, he sel-ved for 12 jleclrs as the chairl-~zan o f  the Mc1il7e Public 
CJtilities Coninzission. 





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; 

Q Voting Privileges and sector designation are waived 

*:* 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. 

AcquiringlUpdating an eSuite Account 
(7) Registration for the PJM Load Response Programs will be accomplished via the Load 

Response Program application under ecapacity in eSuites. 

(8) 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. 

(9) 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. 

(1 0) When acquiring andlor modifying an eSuite account, all Participants must designate that 
they need access to the Load Response Application. 

(1 1) 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 

(12) 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. 

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

(14) 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 lnformation needs to be provided for each end use customer: 

*:* End-use customer name 

*:* lndicate if participating in an ALM program 

*:* ALM Provider 

*:* Customer's energy supplier 

*:* Program Option 

*:* EDC Account Number 

*:* Pricing Zone (Transmission Zone or Aggregate) 

*3 Retail Rate 

*:* Loss Factor 

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

*:* KW quantity to be reduced 

*3 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 andlor 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 

*:* lndicate 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),$IMW at which Back up Generation to be reduced 
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*:* Fuel type of Back up Generator 

*:. 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 

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

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

(21 ) Program Participant intending to run distributed generating crnits 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. 

(22) 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.) 

(23) 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. 

(24) 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. 

(25) 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. 

(26) 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. 
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(27) PJM will verify the transmission and generation (retail rate) charges with the appropriate 
EDCILSE 

(28) 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. 

(29) PJM will inform the Program Participant of the acceptance into the program. 

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

Acquiring an eMKT Account 
(31) 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 
ci~stomers are registered for the program, participants will need to acquire an eMKT 
account. 

(32) 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) 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. 

(34) The PJM Dispatcher issues Maximum Emergency Generation. 

(35) The PJM Dispatcher notifies PJM 01 Management, PJM 01 public information personnel, 
and Local Control Center dispatchers. 

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

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

(38) 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. 

(39) 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 01 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 ) 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 . I  
MW or 100 KW). 

(42) 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. 

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

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

(45) Load Response Bids shall specify for each Demand Resource ("Load"): 

+:+ KW quantity to be reduced 

9:. Location (transmission zone or aggregate) 

*3 Price, in $/MW, at which the load shall be curtailed 

(46) The Load Response Bid could also inclilde for each Demand Resource ("Load"): 

+:* Shut down costs, for each period 

Q Minimum down times for which the load reduction must be committed 

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

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

(49) 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. 

(50) 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) If a Program Participant submits no day-ahead bid information, then a zero KW quantity is 
assumed. 

(53)  The list 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. 

(57) 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 (LSEICSP) 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 based 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 pcrrposes 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) 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. 

(60) 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) 

*3 Pricing Zone (transmission zone or aggregate) 

*3 Load Reduction Method 

*3 Time, in minutes, to reduce 

*3 lndicate if a load reduction may be dispatchable in real time operations 

*:* lndicate if the participant is an LMP-based customer 

*3 Shut Down Costs for Period 7 ,April 1 - Sept 30 

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

*:* Minimum Down Time, in hrs 

(61) 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. 

(62) Participants shall send an email to PJM concurrent with or up to one hour immediately 
prior to beginning the reduction at loadres~onse@~im.coni. 

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

(64) Participants shall send an email to PJM concurrent with or up to one hour immediately 
prior to the end of their load reduction at ~dresponse@pimMcomm. Alternatively, participants 
may indicate the length of their reduction within the email specifying the beginning of their 
reduction. 

Metered Data 
(65) 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 
either CSV or Excel format: loadresponse@p~m.com. 

(66) If the meter data files are not received within 60 days, no payment for participation is 
provided. 
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(67) Meter data must be provided for the hour prior to the reduction, as well as every hour 
during the reduction. 

(68) Meter data will be forwarded to the EDC and LSE upon receipt, and these parties will 
then have ten (1 0) business days to provide feedback to PJM. 

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

Customer Baseline Load (CBL) 
(70) 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. 

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

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

(73) A Customer Baseline Load is calc~llated for two timeframes: an Average Day CBL for 
Weekdays and the Average Day CBL for WeekendsIHolidays. 

(74) At the time it enters the Load Response Program, the end-use customer or its 
representative (LSEICSP), 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. 

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

(76) The WSA shall increase or decrease the CBL. The WSA shall be calculated for interval- 
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. 

(77) 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. 

(78) 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) 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. 

(80) 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. 

(81) Participants are responsible far 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: loadresuonse@~i~?~~c~m. 

(82) If the CBL data files are not received within 60 days, no payment far participation is 
provided. 

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

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

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

(86) The end-use customer shall inform PJM directly or inform its CSPILSE, 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. 

(87) A significant incremental change is defined as any operational or physical change to the 
end-use ccrstomer'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. 

(88) All CRL data are subject to PJM Market Monitoring Unit audit. 

Settlements Data Requirements 
(89) Data required for emergency load response settlements : 

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

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

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

Market Participant acting as CSP (ParticipantName) 

(90) Data required for day-ahead economic load response settlements : 
Document #: 178796 v6 10 



PJM Load Response Programs - Business Rules 

Revision #M: Revised November 4, 2005 

e Day-ahead LMP values by Zone or aggregate (including nodal) (PNODE) 

e 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 

e Retail Rate (G & T) 

(91) Data required for real time economic load response settlements: 

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

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

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

CBL (Hourly MW) 

e Load Serving Entity (LSEOrgld) 

e Market Participant acting as CSP (ParticipantName) 

e Loss Factor 

e Retail Rate (G & T) 

(92) There are two Operating Reserve calculations, which require the following information: 

e 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 or aggregate (including nodal) Locational 
Marginal Price (LMP) or $5001MWh 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 $5001MWh. 

(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, 

(1 01 ) An end-use customer or its representative (LSEICSP) 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 (LSEICSP) 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. 



PJM Load Response Programs - Business Rules 

Revision #: Revised November 4, 2005 

(1 05) Total payments to end-use customers or their representatives (LSEslCSPs) 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. 

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

(1 07) Payments under the Economic Load Response Program will be made by PJM to the end- 
use customer or its representative (LSEICSP). 

(1 08) 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 LSEICSP to the end-use customer that 
actually reduced load is outside the scope of this program, and must be arranged 
between the LSEICSP 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. 

(1 10) If the day-ahead LMP is greater than or equal to $751MWh, 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. 

(1 11) If the total amount of recoverable charges reflecting the generation and transmission 
charges for the entire program exceeds $1 7.5 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. 

(1 12) End-use customers or their representatives (LSEsICSPs) 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. 

(1 13) End-use customer or their representatives (LSEslEDCs) 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. 

(1 14) 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 
(1 15) Real time settlement is based on real-time hourly integrated LMP. 

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

(1 17) If the real time LMP is greater than or equal to $751MWh, the end-use customer (or its 
representative (LSEICSP)) that curtails load in real-time will be paid the real time LMP. 

(1 18) If the real time LMP is less than $751MWh, the end-use customer (or its representative 
(LSEICSP)) 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. 

(1 19) 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. 

(1 23) An end-use customer or its representative (LSEICSP) 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. 

(1 24) In the event the end-use customer's hourly energy consumption is greater than the CBL, 
then the end-use customer or its representative (LSEICSP) will acccrmulate debits at the 
corresponding hocrrly rate for the amount the end-use customer's hourly energy 
consumption is greater than the CBL. 

( I  25) In no event will the end-use customer's (or its representative's) credit be reduced below 
zero on a daily basis. 

(1 26) Payments under the Economic Load Response Program will be made by PJM to the end- 
use customer or its representative (LSEICSP). 

(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 LSEICSP to the end-use 
customer that actually reduced load is outside the scope of this program, and must be 
arranged between the LSEICSP and the end-use customer. 
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(128) If the real-time LMP is less than $751MWh, 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. 

(1 29) If the day-ahead LMP is greater than or equal to $751MWh, 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. 

(1 30) 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. 

(1 33) 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. 

(1 34) 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 

( I  35) 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. 

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

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

(1 38) PJM will prepare an annual status report of the program. 

Document #: 178796 v6 15 



PJM Load Response Programs - Business Rules 

Revision #: Revised November 4, 2005 

(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. 











Currently Registered MW of Load Reduction 

BGE 120.826 I 12.85 

JCPL 38.222 3.3 
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ZONE Jan Feb Mar APr May 
AE 16.6 
AEP 
APS 5,832.1 
BGE 
COMED 
DLCO 
DOM 
DPL 334.4 259.8 19.5 
JCPL 
METED 97,l 8.0 157.2 50.2 
PECO 2.3 
PENELEC 
PPL 29.9 632.5 1,538.7 
PSEG 
RECO 
UGI 
Total 

Jun 
2.3 

370.7 
2,552.7 
650.1 

Jul 
2,336.1 
1,256.0 
12,575.5 
1,762.6 

0.6 

Oct Nov 
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ZONE Jan Feb Mar 
AE 10 
AEP 
APS 429 
BGE 
COMED 
DLCO 
DOM 
DPL 93 
JCPL 
METED 123 
PECO 
PENELEC 
PPL 7 
PSEG 
RECO 
UGI 
Total 662 

2005 Demand Side Response 

APr May Jun 
4 
72 
208 
75 1 

Jul 
550 
192 
743 
770 

8 

Oct Nov 
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2004 and 2005 Total MWh Reductions 
and Total CSP Credi 
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Types of Load Response 

Who Offers Load Response Programs? 
Utility Sponsored 
Curtailment Service Provider Sponsored 
Load Sewing Entity Sponsored 
Independent System Operator Sponsored 
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Roles of PJM Market Participants 
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Options to Participate 

EMERGENCY 
PJM Emergency event 

.PJM sends notification 

.Voluntary Curtailment 

212 112006 02006 PJM 

Day Ahead Market 
*Customer Submit Day Ahead Bid in eMKT 
*PJM Notifies Customer via eMKT 
*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 Custo 

www.pjrn.com 



Payment to Load Reducers 

PJM pays higher of Zonal If Zonal LMP < $751MWh, 

LMP or $5001MWh .PJM pays Zonal LMP = 

(Retail Rate = Generation 

If Zonal LMP > = $751MWh, 
.PJM pays Zonal LMP 



DrugCo Site # 1 - Real Time Load Curtailment 

Hour 12 
Scheduled MW Reduction = 5 
Actual MW Reduction = 4 
Real Time Hourly Zonal LMP = $40 (RT LMP - GT) * MW = 

Retail Rate (GT) = $35 

LSE #3 (RT LMP - GT) * MW - 
$5 * 4 MW = $20 

LSE #2 CSP 

X% of $ 
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DrugCo Site # -Dispatched by PJbI in Real -rime 

- --- 

.Shutdown Costs = $1,500 

.Minimum Down Time = 6 Hours 

.MW Reduction = 5 MW 

.Retail Rate (G&T) = $35 lMWh 

Example: 

( 6 ~ s  * I )  
I - + $351MWh - 

5 MW 
$85.00 

Action 
+Customer Decides to allow PJM to Dispatch in Real Time 
+ Customer submits operational info to PJM  id Price ($87) > Marginal cost) 

+ - PJM Forecasts Real Time LMP > $87.00 Hours 12 - 18 
+ - PJM dispatches load reduction 

212 112006 02006 PJM www pjrn corn 





Payments, Costs, & Risks 

to Load Reducer 

$5001M W h 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 < $751MWh, If Zonal IMP < $751MWh, Charges 
Real Time Market PJM pays LMP - Retail Rate PJM recovers IMP  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 Iieal 

If Zonal LMP > = $751MWh, If Zonal LMP > = $751MWh, Time 

PJM pays LMP PJM recovers LMP less Retail Rate Real Time LMP * Shortfall 

from LSE + 
PJM recovers Retail Rate from all Balancing Operating 

ISEs 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 PJM [RT IMP * MW Reduction] 

Total Bid Value 
[(Strike Price * MW Reduction) + 

Shutdown Costs ] 
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Registration 

Load Response Registration 
Registrdtron ID: FISSS 

Curlarlment Service Provider: Zommunweekh Edfson Cnmpsnv 

Submrtted Date: 0202r2006 

Registration Status: Pending E U i h S E  

Effective Date: 

Reduc t ion  Detai l  
Peak Hourly Load: 

Planning Period: 2005.2006 

Termanate Date: Ofil*lQQ06 

Cltstorner Da ta  
End Use Customer Wame: @i3tmarl- Trosoer PA 

EDC Accounl Number: 01 -KR8580-HZ 

End Use customer Zip Code: 119~03 

Zone: FFL 

Load Reduction: 

Load Reduction Method: 

LOSS Factor: 

Aggregae: 

Program Option: 

Metering Rcquiremeni- 

Real-t irtte Resource Detai l  
ALM Paflicipd* 

S7rike Prsce: 

Contract  l n fo r t i~a t io t t  
Customer Energy Supplier (LSE): iCanrdr* Energy Supply, Inc 

Contract Type: 
.-".-"-- 1 Other 3 

Retait rate (C&T): !----"'- cen tsh~ t?  

Ttme t o  Reduce: 

Backup Generation: 

Type of Generatton: 

Amount 

Fuel Type 

Dispatchable i n  Real Time: 

Shutdown Costs: 
Apr. 1 - Sep. 30: 

Oct. 1 - Mar. 31: 

himamum Downitme: 

Weather Sensstrve: 

Weather Station: 

Take Actron 

n 

Description: 
r-p---" "- 

/Seazondl rates 
7-J 

Condition 

r H ~ I ~  

.T Dispute 

PJM (92006 i l l 1  rtgMz reserved 

@ Trusted 'ite~ 
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Customer Management 

Home Customer Mananement - lfew Reotblratton 

Manage Customer 

End use ~uslomei: i ~ ; n a ~  snmi. CSPLSEEGS 10E <38:76490 3 

ime: 1-3 program Option: r----Tl 

7 start  ate: I li03i2005 

Slatus: AW~lnllcblly Sars~rrnm ;: .. ',... . 
- 3  

~ ~ ~ i o i n i r ( $ c ~ I I ~  7erl~ln~Ieil 
icnlumed -. .,,..- ..A ,...,, .,,.~' ,. 

.. .,: ,;. . .  
End mle: 7 

Lebl Modicd  Beta Create flew 

n 
R S  Etrser~:mcv CiMED l ZROROOI OlC5RWE t.---3 rei8ung EDCLSE 

I 

2J D ~ r l e  @  rusted sites 

a s t a r t ]  3 1 ~ f ~ r 3 ~ ~ 4  JU M i . r u ~ a ~ = r n ~ ~ ~  ( ~ ? J I - ~ ~ C S - * Z  1 3 L u a d a w o r s  YJP:PICOC; +3 1 &jj~-l, iJ-oi: FJ 9ll?eaj+ ~ @ & ! 3  s%.: 'I( [j 29 L L ~ F I . ~  
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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 
ccrstomers to reduce consumption when PJM LMP prices are high. 

*:* 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. 

*:* 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) If an organization 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. 

(5) 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 PJM 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: 

*:* 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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