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1 Executive Summary 

Starting in the fall of 2014, residential customers of Commonwealth Edison Company (ComEd) 
with smart meters became eligible to enroll in a demand response (DR) program called Peak 
Time Savings (PTS). The PTS program is offered under ComEd’s Rider PTR – Peak Time 
Rebate (Rider PTR) and provides residential customers the opportunity to earn bill credits for 
reducing electricity use during specified curtailment periods. These curtailment periods are 
referred to as PTS Hours. Customers are not required to have air conditioning (AC) units or any 
home energy management technologies in order to participate in the PTS program. 

PTS Hours generally occur on hot summer days between June 1 and September 30, and 
usually last for 3 to 5 hours between 11 AM and 7 PM CDT. Participants are notified as early as 
9 AM the day of an event, but no later than 1 hour prior to the start of PTS Hours. 

This report analyzes the PTS program and its benefits accrued during the annual period 
beginning June 1, 2018 and ending May 31, 2019. During that period, the program realized net 
benefits of approximately $3.3 million with a benefit-cost ratio of 2.21. In a forward-looking 15-
year cost-effectiveness analysis (2019 – 2033), the program is projected to be cost-effective 
with a benefit-cost ratio of 1.12.  

As a result of proven marketing tactics that introduce the program to customers with newly 
installed smart meters, more than 58,000 customers enrolled in PTS between the end of the 
2017 summer season and beginning of the 2018 summer season. Throughout the 2018 
summer, 275,352 customers received notifications for at least one PTS Hours event and an 
average of 269,890 customers were enrolled during each event. Approximately 70% of the 2018 
program population were single-family customers and 30% were multi-family.  

Due to a combination of suitable system conditions and favorable results in the Base Residual 
Auction (BRA) for the 2018/19 delivery year, ComEd announced a total of 21 PTS Hours on five 
different days during the 2018 summer – more than any previous season. PTS customers 
earned a total of $3,155,413 in bill credits and the median season credit earned was $8.36.  

To estimate the load impacts (i.e. curtailment) achieved by the PTS program in 2018, this 
evaluation compared the energy use of a sample of randomly selected program enrollees to that 
of a matched control group. Table 1-1 summarizes the load impacts averaged across the five 
events by Delivery Service Class (DSC). Because PTS Hours have different start times and 
durations, load impacts from 3 PM – 5 PM were chosen to represent the average because these 
hours were common among all events in 2018.  

Single-family customers had an average load impact of 0.17 kW (6.30%) while multi-family 
customers had an average load impact of 0.05 kW (4.98%). Although single-family and multi-
family customers have comparable average percent impacts, the average kilowatt (kW) load 
reduction for single-family customers was 3.4 times that of the multi-family customers. The load 
impact averaged across all PTS customers in 2018 was 0.13 kW.  
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Table 1-1: Average Load Reduction per Customer from 3 PM – 5 PM 

Customer Delivery Service Class 
Load w/o 
DR (kW) 

Load w/ 
DR (kW) 

Impact 
(kW) 

Impact 
(%) 

Residential Single-family Combined  2.66 2.49 0.17 6.30% 

Residential Single-family (Non-space Heat) 2.67 2.50 0.17 6.30% 

Residential Single-family (Space Heat) 2.33 2.18 0.15 6.38% 

Residential Multi-family Combined 1.00 0.95 0.05 4.98% 

Residential Multi-family (Non-space Heat) 1.00 0.95 0.05 4.87% 

Residential Multi-family (Space Heat) 1.03 0.97 0.06 5.60% 

All Event Participants 2.16 2.03 0.13 6.12% 
 

Scaled to the average number of customers who participated in each event, the program 
achieved an average load impact of 35.70 MW. Consistent with previous years, very little 
snapback was observed, meaning that participants did not, on average, increase energy use 
above the reference load after the completion of PTS Hours. Energy saved during 2018 PTS 
Hours resulted in an estimated reduction in emissions of 379 – 417 metric tons of carbon 
dioxide (MTCO2). 

Based on current projections for program costs, enrollment, and value in PJM’s capacity 
markets, the PTS program is cost-effective overall and for single-family customers. Multi-family 
customers are not cost-effective because they have substantially smaller load impacts. The 
cost-effectiveness of the PTS program is summarized in Table 1-2. These values represent the 
Net Present Value (NPV) over a 15-year analysis period (2019 – 2033). 

Table 1-2: 2018 PTS Cost-Effectiveness Results 

Cost-
effectiveness 
perspective 

Scenario 
Benefits 
($million) 

Costs ($million) 
Net 

Benefits 
($million) 

Benefit-
Cost Ratio

Total Resource 
Cost Test 

Single-Family PTS $28.6 $21.3 $7.4 1.35 

Multi-Family PTS $2.5 $6.4 ($4.0) 0.38 

Overall PTS $31.1 $27.7 $3.4 1.12 
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2 Program Design and Implementation 

The purpose of the PTS program is to provide residential customers compensation from the 
wholesale electricity markets for load they are willing to curtail or shift through discretionary 
behavioral activities. The aggregated load curtailments provide a carbon-free grid resource 
which helps minimize the use of carbon generating resources, while increasing grid reliability. 
The PTS program is made possible from ComEd’s investments in advanced metering 
infrastructure (AMI). 

To deliver these core benefits, ComEd designed and implemented PTS with the following 
objectives: 

1. Maximize program awareness and availability to effectively recruit ComEd residential 
customers, while minimizing enrollment barriers; 

2. Simplify participation and educate customers on how to reduce peak energy use during 
PTS Hours; and 

3. Participate in the wholesale capacity market and meet PJM capacity resource 
requirements to maximize program benefits. 

2.1 Program Background 
In August 2012, pursuant to Section 16-108.6(g) of the Public Utilities Act, 220 ILCS 5/16-
108.6(g), ComEd petitioned the Illinois Commerce Commission (ICC) for approval of proposed 
Rider Peak Time Rebate (PTR) in ICC Docket No. 12-0484. The PTS program offered under 
Rider PTR was based on extensive secondary research of similar programs in North America, 
and previous ComEd customer pricing programs.1 Prior to August of 2012, ComEd reviewed the 
proposed PTR program with stakeholders and the Smart Grid Advisory Council (SGAC)2 and 
received feedback which ComEd incorporated into its filed PTR proposal. As part of the 
feedback from the SGAC, the program established under Rider PTR assumed the name Peak 
Time Savings (PTS). After intensive customer research, marketing activity, and IT investments, 
the PTS program began enrollment in the fall of 2014 and completed its first summer season in 
2015.  

2.2 Program Design  
PTS is an opt-in demand response program that offers customers the opportunity to earn bill 
credits by voluntarily reducing electricity use during peak demand periods, which are referred to 
as PTS Hours. The program is available to all ComEd residential delivery customers with a 
smart meter, who are not enrolled in other load management programs such as Central AC 

                                                            
1 Secondary research was based on ComEd’s Customer Application Pilot in 2009, Baltimore Gas and Electric’s Rider PTR, Duke 
Energy Ohio’s PTR Pilot in 2010, PEPCO’s PowerCentsDC Program in 2008 – 2009, Southern California Edison’s Rider PTR, and 
San Diego Gas and Electric’s Schedule PTR. 

2 The SGAC has been established by the Illinois General Assembly pursuant to Section 5/16-108.6 of the Public Utilities Act and 
consists of stakeholders for the purposes of advising and working with participating utilities on the development and implementation 
of a Smart Grid Advanced Metering Infrastructure Deployment Plan. 
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Cycling or net metering. Air conditioning units and home energy management devices are not 
required for participation in PTS Hours. Customers can submit enrollment forms by mail, 
through ComEd’s web and mobile web sites, by phone via a voice response unit or by 
contacting ComEd’s call center. 

PTS Hours generally occur on hot summer days between June 1 and September 30, and 
usually last for 3 to 5 hours between 11 AM and 7 PM. If weather and grid conditions warrant 
PTS Hours, notifications are sent as early as 9 AM the day of an event, but no later than 1 hour 
prior to the start of PTS Hours. Customers have the option to receive PTS notifications by email, 
SMS, and/or an auto-dialed phone call. PTS notification preferences can be updated at any time 
through the ComEd PTS webpage, a customer’s online ComEd account, or by contacting the 
call center. PTS Hours are also announced through Facebook and Twitter. 

Enrollees are offered $1 for every kWh they reduce from their normal usage. The normal energy 
use for each customer is estimated using a baseline methodology that averages the customer’s 
top one to three usage days selected from among the 14 days prior to the event day, excluding 
weekends and holidays. Top usage days with a heat index greater than +/- 10% of the heat 
index during PTS Hours are disqualified from the average baseline usage. The rebates earned 
by enrollees are applied as bill credits. 

PTS credits are funded by PJM’s wholesale capacity market. As a non-competitive delivery 
service provider, ComEd aggregates flexible load among residential customers, facilitates 
participation in the capacity market, and distributes all revenue earned back to program 
participants in the form of bill credits.  

PTS Hours must occur to meet load reduction obligations when PJM issues emergency load 
management actions due to various resource constraints on the electric transmission grid. If no 
emergency actions are issued, PJM requires that demand response resources conduct one test 
event lasting at least one hour during the summer months.3 ComEd will also schedule additional 
PTS Hours to reinforce program awareness, curtailments, distribute capacity revenue among 
participants, and to identify areas for improvement. When scheduling voluntary PTS Hours, 
ComEd evaluates weather and load forecasts that may model similar conditions as a grid 
emergency. The number of non-emergency PTS Hours in each season is influenced by the 
auction credits received from PJM and the bill credits participants earn per event. 

The program is designed to balance the experience and priorities of individual customers with 
the capacity resource characteristics that are valued in the bulk power system. Together these 
requirements shape the program dispatch procedures, frequency, timing, and duration of PTS 
Hours, as well as the calculation of customer credits. 

   

                                                            
3 Since the PTS program became a capacity resource in delivery year 2015/16, PJM has yet to initiate emergency load 
management actions during the availability window of limited summer demand response or base capacity resources. See Table 5-1 
for availability requirements of PJM capacity products.  
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2.3 Program Implementation during the 2018 Season 
Building on proven marketing tactics, the primary customer recruitment approach for the 2018 
season was direct mail targeted to eligible participants with newly installed smart meters. In 
preparation for the completion of AMI deployment in 2019, and thus the loss of the primary 
source of new PTS enrollees, ComEd tested a variety of customer segmentation methods to 
increase enrollment from customers who were previously informed of PTS but did not enroll. A 
guiding strategy that has promoted high response rates is to ensure the customer enrollment 
process is as seamless and frictionless as possible. For example, enrollment offers delivered by 
mail include several enrollment options – i.e. business reply envelope, a simple vanity URL web 
address, and a dedicated PTS phone number – that have proven to be highly effective at 
generating enrollments. This approach yielded an average 7.1% response rate from customers 
with newly installed smart meters during the program’s first four summers.  

At the end of the 2017 summer, a new fall enrollment campaign was introduced to help inform 
the approach to the recurring spring enrollment campaign. The 2017 fall campaign was 
designed to compare response rates to variations of PTS enrollment materials among 
customers segmented by demographic profiles. The 2018 spring enrollment campaign then 
leveraged the most effective marketing tactics from the fall while testing additional customer 
groups who may exhibit greater interest in PTS. The results showed that successful PTS 
enrollment solicitations are highest among customers enrolled in ComEd’s Hourly Pricing 
program and among customers who had been automatically unenrolled when they moved 
service locations. The response rates of these segments were 17.9% and 18.5%, respectively.  
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PTS enrollment materials were the result of extensive customer research and are continuously 
refined through the results of in-market testing. An example of a brochure included in PTS 
enrollment material that is mailed to customers is shown in Figure 2-1. 

Figure 2-1: PTS Enrollment Brochure 

 

Leading up to the 2018 summer, more than 58,000 additional customers enrolled in PTS, 
resulting in a pre-season population of 274,000 customers. In the weeks before the program’s 
June 1 start date, PTS customers are sent reminder communications with prompts to update 
their notification preferences and tips for actions to take during PTS Hours. 

Over the course of the 2018 season, ComEd announced PTS Hours on five different days for a 
total of 21 PTS Hours. All PTS Hours were voluntary, with the exception of one required PJM 
test event. The longest event was six hours on July 13, 2018 and the shortest events were three 
hours each on June 29, 2018 and September 17, 2018. Table 2-1 summarizes the hours when 
each event occurred. 

Table 2-1: Summary of Event Dates and Dispatch Hours 

Event Date 
Event 

Participants 
Hours 

Hour Ending 

14 15 16 17 18 19 

6/29/2018 

269,890 

3 PM – 6 PM     X X X   

7/13/2018 1 PM – 7 PM X X X X X X 

8/14/2018 2 PM – 7 PM   X X X X X 

8/28/2018 3 PM – 7 PM     X X X X 

9/17/2018 2 PM – 5 PM   X X X     
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On days with PTS Hours, customers are sent notifications as early as 9 AM, but are typically 
notified 2 to 3 hours prior to the start. ComEd makes the final decision to schedule voluntary 
non-emergency PTS Hours on a day-of basis in order to simulate load reduction during 
emergency dispatch by PJM. Because the start and end time of PTS Hours are dynamic, this 
information is included in all notifications. 

Although the main purpose of PTS notifications is to generate awareness, they also provide an 
opportunity to assist customers with participation in PTS Hours. For the 2018 season, a “Ways 
to Save” module with customized ideas for actions to take was added to email notifications. An 
example of text and email PTS notifications are shown in Figure 2-2. 

Figure 2-2: Pre-Event Email and SMS Notifications 
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The next business day after PTS Hours, customers are sent notifications with feedback on how 
much energy they used during PTS Hours and the PTS credit they earned for reducing 
consumption, if applicable. Proactive, next-business-day notifications are thought to help 
reinforce the connection between actions taken to reduce peak energy and the incentive 
amount that resulted from those actions. This rapid feedback loop may also enhance participant 
performance during the next PTS Hours. Examples of post-event notifications are shown in 
Figure 2-3. 

Figure 2-3: Post-Event Email and SMS Notifications 

 

 

 

   



SECTION 2     PROGRAM DESIGN AND IMPLEMENTATION 

  9 

For customers with an online ComEd account, a PTS web tool is available for viewing all PTS 
credits earned since 2017 (Figure 2-4). 

Figure 2-4: Peak Time Savings Web Tool 

 

In the 2018 season, ComEd expanded its offering of pre-configured If This Then That (IFTTT)4 
applets to include connected home devices like Philips Hue lights to supplement the popular 
thermostat and iOS applets. Across the 18 available applets in 2018, users turned on a total of 
1,308 applets – up from 619 in 2017. 

Marketing activities during the PTS season prioritize event participation among existing 
enrollees over acquiring new customers. As a result, the number of customers enrolled in PTS 
decreases as the season progresses. In the 2018/19 delivery year, approximately 14.4% of 
multi-family customers and 5.9% of single-family customers unenrolled. Customers moving from 
their residence and service disconnections made up 92.6% of program unenrollments indicating 
that very few customers actively unenroll from PTS. By DSC, 97.1% of multi-family customers 
unenrolled because they closed their service account, compared to 86.7% of single-family 
unenrollments. 

Following the fifth day with PTS Hours on September 17, 2018, a survey was distributed to PTS 
participants to measure event awareness and gather feedback on program satisfaction. Among 
survey respondents, 82% were satisfied with the program and 87% said they were likely to 
participate in future PTS Hours. Overall satisfaction with the PTS program and likelihood to 
recommend the program increased a few percentage points compared to survey results from 
previous seasons.   

                                                            
4 IFTTT is a web-based platform that provides customers the ability to subscribe to, share, and create custom applets capable of 
controlling a wide range of internet connected home devices like thermostats and smart plugs. Starting in 2017, ComEd has 
maintained a Peak Time Savings service on IFTTT to give customers the option to automate and customize their participation in 
PTS Hours. 
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Additional findings include: 

 Approximately 73% of customers surveyed report having taken action to reduce energy 
use during PTS Hours on September 17, 2018 

 “Income Eligible”5 customers earned similar bill credits to other PTS participants and are 
more likely to be “very satisfied” with the program 

 “High Savers”, customers who earned more than the median season credit, are twice as 
likely to own a smart thermostat than other PTS participants 

                                                            
5 Income Eligible status is based on being at or below 80% of the Area Median Income for a given household size and income. 
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3 Customers by Delivery Service Classes  

Residential customers were split into four DSCs depending on whether they were a single-
family or multi-family customer, and if they had electric space heating. The four DSCs are: 

1. Residential Single-family (Non-space Heat); 

2. Residential Single-family (Space Heat); 

3. Residential Multi-family (Non-space Heat); and 

4. Residential Multi-family (Space Heat). 

Table 3-1 shows the number of PTS customers with sufficient energy use data (treatment 
group), the sizes of the treatment group samples, and the ratio of the number of customers in 
the control group to treatment group. The customer counts in the treatment group sample pool 
are the average enrollment across all five events and represent the pool from which the 
samples were selected.  

Table 3-1: Customer Counts6 by Delivery Service Class 

Delivery Service Class 
Treatment 

Group 
Sample Pool 

% of PTS 
Program 

Participants 

Treatment 
Group 

Sample Size 

Control to 
Treatment 

Ratio 

Residential Single-family (Non-space Heat) 185,566 68.8% 49,727 3.7:1 
Residential Single-family (Space Heat) 2,969 1.1% 2,572 3.2:1 

Residential Multi-family (Non-space Heat) 69,360 25.7% 21,988 2.8:1 
Residential Multi-family (Space Heat) 11,995 4.4% 9,741 2.7:1 

Total 269,890 100.0% 84,028  
 

To implement the estimation of load impacts, we used interval data from approximately 84,000 
PTS customers and nearly 280,000 potential control group customers. The PTS customers 
were only included in the events in which they were enrolled.  

For the two largest DSCs, a random sample of 50,000 residential single-family (non-space heat) 
and 25,000 residential multi-family (non-space heat) customers were selected from the 
treatment group. These samples contained a representative group of customers with central AC 
and enrolled in ComEd’s Hourly Pricing program consistent with the full PTS population. The 
other two DSCs, residential single-family (space heat) and residential multi-family (space heat), 
had their entire populations included in the analysis because of their small population size. The 
final treatment group sample sizes in Table 3-1 are slightly lower than the target sample sizes to 

                                                            
6 Counts represent the average across all events. 
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reflect the number of customers who had sufficient interval data. All of the DSCs had a control-
to-treatment ratio of approximately 3:1 in order to ensure an ample number of customers to 
perform statistical matching. 

The potential control group customers were selected using summer usage variables within each 
of the four customer DSCs that have smart meters but were not enrolled in the PTS program. 
The control group customers were required to have complete usage data on all event and proxy 
days requested. The use of data from control group customers facilitated estimation of load 
impacts with a 90% or greater level of confidence. 

3.1 Customer Usage Patterns by Delivery Service Class  
The daily load profiles for residential single-family customers and residential multi-family 
customers are very different. Figure 3-1 shows the hourly average demand7 for single-family 
and multi-family customers enrolled in PTS on 2018 proxy days. Proxy days are non-holiday 
weekdays with hourly temperatures from 12 AM – 5 PM similar to a given PTS event day. Five 
proxy days were selected for each event day and were used to identify control group customers 
with similar energy usage patterns as the treatment group.  

In order to estimate the hourly average demand of enrolled single-family and multi-family 
customers on proxy days, we first determined the hourly average demand for each of the 
customer DSCs on these days and then calculated the hourly average demand for all single-
family and multi-family customers using the total program enrollments as weights. The average 
hourly load for single-family customers is lowest in the early morning hours at 0.98 kW and 
peaks in the early evening at 2.64 kW, a difference of about 1.66 kW. 

                                                            
7 The hourly average demand weighs customers with and without space heat according to their respective proportion in the full PTS 
population. 
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Compared to single-family customers, multi-family customers’ loads are quite small and have a 
relatively flat load shape. Similar to single-family customers, multi-family customers’ loads peak 
during the evening hours and are at their lowest point in the early morning, but the difference 
between their peak and minimum is only about 0.46 kW. 

Figure 3-1: Hourly Average Demand for Residential Single-family 
and Residential Multi-family Customers on Proxy Days 
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4 Load Impacts  

One of the primary objectives of the PTS evaluation is to estimate the load reduction during the 
five event days for PTS participants. This section summarizes the methodology used to 
estimate load impacts and the resulting load impacts for the program and for each customer 
DSC. 

The estimated load impact averaged across all PTS customers in 2018 was 0.13 kW. Single-
family customers had an average load impact of 0.17 kW (6.30%) while multi-family customers 
had an average load impact of 0.05 kW (4.98%). Scaled to the number of customers enrolled in 
PTS during 2018 PTS Hours, the program achieved an average of 35.70 MW of load reduction 
in the hours of 3 PM – 5 PM. 

4.1 Load Impact Estimation Methodology 
As discussed previously, this evaluation used data from randomly selected samples of 
customers who participated in the PTS program. To estimate load impacts, it is necessary to 
estimate what energy consumption would have been in a scenario had there not been an event: 
the counterfactual or reference load. This was not a randomized control trial, so it was 
necessary to construct a suitable control group using statistical matching. Once a suitable 
control group was created from a group of non-participants, the next step was to use a 
differences-in-differences approach to estimate load impacts. 

We selected an applicable control group from customers that did not participate in the PTS 
program or any other load modifying programs. The control group included a similar percentage 
of customers enrolled in ComEd’s Hourly Pricing program as the treatment group. Control group 
customers were selected from a pool of non-participants for each customer DSC. For each 
customer DSC there was an approximate 3:1 ratio of control customers to treatment customers. 
This was implemented to ensure that each treatment customer could be matched to a control 
customer with similar hourly loads on proxy days. 

For the customer DSCs with more than 20,000 PTS participants, a random sample of treatment 
customers was pulled and statistically matched to a similar non-participant customer within the 
customer DSC using a propensity score. For smaller DSCs of less than 20,000 PTS 
participants, we used the full set of treatment customers for which there was data. The process 
of selecting a matched control group will be discussed further in Section 4.1.1 below. 

Differences-in-differences helps to yield more precise estimates and can correct for observed 
differences in load between treatment and control groups (should they exist) that are not 
accounted for through the matching model. This calculation was done using a Fixed-Effects 
Differences-in-Differences regression methodology, which reduces the standard error of the 
estimates.  
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The underlying concept for differences-in-differences is comprised of the following: 

 Measure energy demand for both treatment and control customers on proxy days; 

 Measure energy demand for both treatment and control customers on event days; and 

 Calculate treatment effects by taking the difference between the treatment and matched 
control group in the PTS event hours and subtracting any difference between the two 
groups in the event period hours on proxy days. 

4.1.1 Selection Matched Control Groups 
Customers participating in the PTS program are inherently different from customers who did not 
sign up to participate in the PTS program. For this reason, a control group must be constructed 
using statistical matching. It is possible that the customers who enrolled in the PTS program had 
particular characteristics that made them more likely to enroll than customers who did not enroll. 
This type of behavior introduces selection bias because the difference in usage between the two 
groups caused by differences in characteristics could be mistaken as the impact of treatment. A 
matched control group is the primary source for reference loads that are used to estimate 
impacts. The method used to assemble the matched control group is designed to ensure that 
the control group load on event days is an accurate estimate of what load would have been 
among PTS customers on event days if an event had not taken place. The control group was 
selected using a propensity score matching model to find customers in the control group pool 
who had load shapes most similar to PTS customers. 

A probit model was used to estimate a propensity score for each treatment customer and 
potential control candidate. Observed characteristics such as customer DSC and load profiles 
are explanatory variables that are used to predict whether or not a particular customer enrolled 
in the treatment or not. The probit model outputs propensity scores for each customer indicating 
how likely it is for the customer to be in the treatment group given the observable characteristics 
used in the model. Treatment customers are matched to a customer in the control group with 
the most similar propensity score. This process helps eliminate the difference between the 
treatment and match-controlled group on the matching variables. 

In order to select the probit model used to find the best match for each treatment customer, we 
evaluated several different probit model specifications. For each of the models, the customer 
load shapes for both the treatment and the control customers on proxy days were checked 
against each other to find the closest match. This was done separately for the four customer 
DSCs. During this process, we tested six different model specifications using different 
observable variables, including usage during event hours, average total daily usage, morning 
usage, and usage during pre-event hours. During the matching process, the treatment customer 
is matched to the control customer who has the most similar propensity score. If the difference 
between a treatment customer’s and a control customer’s propensity score is higher than a set 
caliper, the treatment customer will not be matched. The probit model that was ultimately 
selected included the usage during PTS Hours, average total daily usage, pre-event usage, and 
morning usage to determine the best-matched pairs. 
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Figure 4-1 through Figure 4-4 show the results of the matched control group for each of the four 
customer DSCs. The load profiles for the treatment and the matched control groups are very 
similar, even though the residential single-family (space heat) DSC has slight fluctuations 
throughout the time period. This is likely due to the fact that there were only approximately 
2,500 treatment customers in this group while the other customer DSCs were much larger. The 
matching model was optimized to match the load during the event window (1 PM – 7 PM), and 
the figures show that each of the treatment groups matched very well to control groups during 
that period of time. 

 

Figure 4-1: Hourly Average Demand for Residential Single-family (Non-space Heat) 
Customers on Proxy Days 
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Figure 4-2: Hourly Average Demand for Residential Single-family (Space Heat) 
Customers on Proxy Days 

 

 

Figure 4-3: Hourly Average Demand for Residential Multi-family Customers (Non-space 
Heat) on Proxy Days 
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Figure 4-4: Hourly Average Demand for Residential Multi-family Customers (Space Heat) 
on Proxy Days 

 

 

4.1.2 Differences-in-Differences Regression Models 
After a suitable matched control group was found, the program impacts were estimated using a 
Fixed-Effects Differences-in-Differences regression model. This methodology assumes that the 
program impact is equal to the difference in usage between the treatment and the control 
groups during the event period, minus any pre-existing difference between the two groups. 
When using differences-in-differences, the matched control group does not need to perfectly 
match the treatment group on the proxy days. Any pre-existing differences in load will be netted 
out by the differencing. We can assume that any unobservable differences between the 
treatment and the control groups during the event period hours on proxy days stay the same 
during the PTS event hours. Therefore, any further change between the groups in the PTS 
event hours can be measured as the impact of treatment. To reduce any bias that might result 
from small differences in the loads for customers selected for the matched control groups, a 
Fixed-Effects Differences-in-Differences model was used to estimate load impacts. This 
regression model is shown in Equation 4-1 below: 

Equation 4-1: Fixed-Effects Differences-in-Differences Models 

kWi,t	=	a	+	b	∙	Treatmenti	+	c	∙	Eventt	+	d	∙	(Treatmenti	∙	Eventt)	+	ut	+	vi	
+	Ei,t	for	i	∈	{1,	…	,	ni}	and	t	∈	{1,	…	,	nt}	
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The model was estimated using both event days and proxy days, which are non-event days with 
similar weather conditions to the days when actual events were called. Any differences in loads 
between the treatment and the control groups for the event period hours on proxy days are 
subtracted from differences during PTS Hours to adjust for any differences between the 
treatment and the control groups due to random chance. 

In addition to controlling for any small differences between the treatment and the control groups, 
using the regression model to estimate impacts also reduces the standard errors of the impact 
estimates compared to those that can be calculated from a simple difference in loads. In fact, as 
a cross check, we also estimated the impacts using a simple difference in loads and the 
resultant values were very similar to what was produced by the regression model. 

4.2 Summary of Estimated Load Impacts 
Table 4-1 summarizes the estimated load impacts for each treatment group. The hours from 3 
PM – 5 PM were chosen to represent the average because those hours were common across 
all of the events. As discussed in Section 3, single-family and multi-family customers have very 
different load profiles. As a result, the load impacts from these two groups are also very 
different. Single-family customers have much higher loads than multi-family customers at all 
times of the day, and have loads that peak in the evening hours. Multi-family customers have a 
much flatter load shape compared to single-family customers, but also have loads that peak 
during evening hours. 

                                                            
8 In practice, this term is absorbed by the time effects, but it is useful for representing the model logic. 

Variable Definition 

i,	t,	n	 Indicate observations for each individual i, date t and event number n 

a	 The model constant 

b	 Pre-existing difference between treatment and control customers 

c	 The difference between event and proxy days common to both treatment and control 
group members8 

d	 The net difference between treatment and control group customers during event days– 
this parameter represents the differences-in-differences 

u	 Time effects for each date that control for unobserved factors that are common to all 
treatment and control customers but unique to the time period 

	
v	

Customer fixed effects that control for unobserved factors that are time-invariant and 
unique to each customer; fixed effects do not control for fixed characteristics such as AC 
that interact with time varying factors like weather 

Ε	 The error for each individual customer and time period 

Treatment	 A binary indicator of whether or not the customer is part of the treatment or control group 

Event	 A binary indicator of whether an event occurred that day–impacts are only observed if the 
customer is on PTS (Treatment = 1) and it was an event day 
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The kW load reductions were 3.4 times larger for single-family customers (0.17 kW) than for 
multi-family customers (0.05 kW). However, the percentage impact for single-family customers 
was 6.3% while the percent impact for multi-family customers was 4.98%. The impacts are 
much more similar on a percent basis due to the significantly lower reference load for multi-
family customers compared to the reference load for the single-family customers.  

When comparing the customers in the two single-family customer DSCs, the percent load 
reductions are similar, but the kW reductions are lower for the residential single-family (space 
heat) customers due to their lower reference loads. For multi-family customers, the space heat 
customers had a higher kW impact and percent impact than those of the non-space heat 
customers.  

The average impact across all customer DSCs and all the 2018 events was 0.13 kW and the 
average percent reduction was 6.12%. 

Table 4-1: Average Load Reduction per Customer from 3 PM – 5 PM 

Customer Delivery Service Class 
Load w/o 
DR (kW) 

Load w/ DR 
(kW) 

Impact 
(kW) 

Impact 
(%) 

Residential Single-family Combined  2.66 2.49 0.17 6.30% 

 Residential Single-family (Non-space Heat) 2.67 2.50 0.17 6.30% 

 Residential Single-family (Space Heat) 2.33 2.18 0.15 6.38% 

Residential Multi-family Combined 1.00 0.95 0.05 4.98% 

Residential Multi-family (Non-space Heat) 1.00 0.95 0.05 4.87% 

Residential Multi-family (Space Heat) 1.03 0.97 0.06 5.60% 

All Event Participants 2.16 2.03 0.13 6.12% 
 

The aggregate savings were calculated by scaling the average participant sample results to 
account for the total number of customers who participated in the PTS program. Within each of 
the four customer DSCs the aggregate impact was estimated by multiplying the average load 
reduction per customer from 3 PM – 5 PM by the number of PTS participants in that customer 
DSC.  
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Table 4-2 summarizes the estimated average hourly aggregate impacts. The total PTS program 
participants of approximately 269,890 customers saved an estimated average of 35.70 MW per 
PTS hour. 

Table 4-2: Average Hourly Aggregate Load Reduction from 3 PM – 5 PM 

Customer Delivery Service Class 
PTS 

Participants9 

Aggregate 
Impact 
(MW) 

Residential Single-family Combined  188,535 31.63 

 Residential Single-family (Non-space Heat) 185,566 31.19 

 Residential Single-family (Space Heat) 2,969 0.44 

Residential Multi-family Combined 81,355 4.06 

Residential Multi-family (Non-space Heat) 69,360 3.36 

Residential Multi-family (Space Heat) 11,995 0.69 

All Event Participants 269,890 35.7010 
 

Table 4-3 summarizes the estimated cumulative aggregate impact across all 21 event hours.11 
The cumulative aggregate impact was estimated by multiplying the number of customers who 
participated in each event by the average hourly impact across all the events for each event 
hour. Single-family customers had an electricity usage reduction of approximately 664 MWh 
while multi-family customers had an electricity usage reduction of 85.2 MWh. Across all 21 
event hours, the total PTS program participants reduced their electricity usage by approximately 
749.4 MWh. 

Avoided energy use during 2018 PTS Hours saved an estimated 379 – 417 MTCO2 emissions.12 

Table 4-3: Cumulative MWh across All 21 Event Hours 

Customer Delivery Service Class 
Cumulative Impact 

(MWh) 

Residential Single-family Combined  664.2 
Residential Multi-family Combined 85.2 
All Event Participants 749.4 

 

                                                            
9 Participant counts reflect the average number of customers participating across the five events provided by ComEd. 

10 Differences in the sum of individual DSCs aggregate impact and the aggregate impact of all event participants are due to 
rounding. 

11 The cumulative aggregate impacts were calculated by using the average hourly impact across all the events calculated across the 
common hours of 3 PM – 5 PM rather than the average impact by each event hour. The model used to estimate the average hourly 
impact across all the events had a higher statistical power than the individual day models, and all of the underlying hours are 
represented in this model. 

12 As reported in Metric 9 Supplement to ComEd’s 2019 Smart Grid Advanced Metering Annual Implementation Progress Report. 
Because load impacts from PY2018 were unavailable at the time, PY2017 load impacts were used.  
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Figure 4-5 compares the kW impacts from 2015 – 2018 with the weather variable mean17, 
which represents the average hourly temperature between midnight and 5 PM. This variable 
captures the heat buildup overnight and is strongly correlated with weather-sensitive premise-
level consumption data. Therefore, it is helpful in predicting premise-level energy usage, 
particularly for customers with AC. This figure shows that 2018 events were generally called on 
hot days, including the hottest event in the past four years. Two of the events had high 
temperatures but lower than expected impacts. This could be due to random chance or 
unobservable factors, or potentially because customers are not as willing to reduce their energy 
consumption as much when confronted with a certain temperature threshold. Additionally, one 
of those events, called on July 13, 2018, was the longest event at six hours. It is possible that 
customers experienced event fatigue and increased their energy consumption before the event 
was finished. Two of the events displayed impacts that fit the general trend and one event had a 
greater than average impact. Impacts for each of the events conducted in 2018 are covered in 
greater detail in the next section. 

 
Figure 4-5: Comparison of kW Impact and Average Hourly Temperature (°F) between 

Midnight and 5 PM (Mean17) for 2015 – 2018 
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4.3 Load Impacts by Event Day 
Figure 4-6 shows the average hourly load impact for single-family and multi-family customers for 
each event. The fifth event had the largest average hourly impact for single-family (0.23 kW) 
and multi-family (0.08 kW) customers. The first event had the smallest average hourly impact for 
single-family customers (0.13 kW) and the second event had the smallest hourly impact for 
multi-family customers (0.03 kW). The first two events on June 29 and July 13, 2018 were the 
hottest two events with a heat buildup of 84 and 82 degrees, respectively. These events had the 
lowest impacts, potentially due to lack of customer response in hot conditions. The event on 
September 17, 2018 had the greatest impacts with a heat buildup of 80 degrees. The large 
impact on September 17, 2018 may have been a factor of the time of day, season, weather, and 
shorter event duration.  

Figure 4-6: Average Hourly Load Impact per Customer – Single-family Customer 

 

Figure 4-7 through Figure 4-11 show the average per-customer load with DR, load without DR 
(reference load), and load impact for each of the five event days for all PTS participants. Very 
little “snap back” occurred after the completion of each event. Snap back is defined as customer 
energy usage being higher after an event than what would be expected if an event had not 
taken place. An example of what can cause snap back is if customers turned off their AC or set 
their thermostats higher during the event and consequently the temperature inside their houses 
increased. At the end of the event, the ACs will sometimes need to run more than usual in order 
to bring the inside temperature back to within the customers’ preferred range. This can result in 
increased load in the hours following an event compared to what would typically be expected on 
a similar non-event day. 
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The average load profile for all PTS participants on June 29, 2018 is shown in Figure 4-7. This 
event was three hours long. The average load without DR during event hours was 
approximately 2.55 kW. The average load with DR during event hours was approximately 2.45 
kW. This resulted in an average load reduction of 0.10 kW per customer, representing a 4.0% 
reduction relative to the reference load. It should be noted that this event had both the hottest 
average temperature and the largest reference load. 

Figure 4-7: Average Hourly Load Impact per Customer on June 29, 2018 
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Figure 4-8 displays the average hourly load impacts during the event that occurred on July 13, 
2018. This event was six hours and was the longest event called in 2018. The average load 
without DR during event hours was approximately 2.27 kW. The average load with DR during 
event hours was approximately 2.17 kW. This resulted in an average load reduction of 0.10 kW 
per customer, representing a 4.2% reduction relative to the reference load. 

Figure 4-8: Average Hourly Load Impact per Customer on July 13, 2018 
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Figure 4-9 displays the average hourly load impacts during the event that occurred on August 
14, 2018. The average load without DR during event hours was approximately 1.97 kW. The 
average load with DR during event hours was approximately 1.85 kW. This resulted in an 
average load reduction of 0.12 kW per customer, representing a 6.2% reduction relative to the 
reference load. This event was the coolest and had the smallest reference load.  

Figure 4-9: Average Hourly Load Impact per Customer on August 14, 2018 
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Figure 4-10 displays the average hourly load impacts during the event that occurred on August 
28, 2018. The average load without DR during event hours was approximately 2.03 kW. The 
average load with DR during event hours was approximately 1.90 kW. This resulted in an 
average load reduction of 0.13 kW per customer, representing a 6.3% reduction relative to the 
reference load. This event had a unique load shape, with a relatively flat load during the event 
and an increase in load in the morning. 

Figure 4-10: Average Hourly Load Impact per Customer on August 28, 2018 
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Figure 4-11 displays the average hourly load impacts during the event that occurred on 
September 17, 2018. The average load without DR during event hours was approximately 1.98 
kW. The average load with DR during event hours was approximately 1.80 kW. This resulted in 
an average load reduction of 0.18 kW per customer, representing an 8.9% reduction relative to 
the reference load. This event had the largest percentage and kW impacts. The hourly impacts 
and reference loads increased during the three hours of the event, and customers continued to 
reduce their usage in the hour following the event, with a reduction of 4.1% in that hour. 

Figure 4-11: Average Hourly Load Impact per Customer on September 17, 2018 
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4.4 Load Impacts for Average Event by Hour  
Table 4-4 provides load impacts for the average event by hour from 3 PM – 5 PM for each of the 
treatment groups as well as for the combined residential multi-family and single-family groups. 
Uncertainty-adjusted impacts are provided in addition to the point estimates for the load 
impacts. The uncertainty-adjusted impacts show the range of values within the true impact for 
the population where it is expected to reside and provide context to the effect of relatively small 
sample sizes on the load impact calculations. For example, for the single-family combined 
group, there is a 90% likelihood that the load impact will be less than 0.184 kW during the 
average event hour. Alternatively, there is a 10% likelihood that the load impact is 0.184 kW or 
greater. Only the hours between 3 PM – 5 PM (i.e. hour-ending 16 and 17), are included in the 
table because those were the only hours common between all events.  

Customers consistently produced greater kW impacts in the hour from 4 PM – 5 PM compared 
to 3 PM – 4 PM, despite lower temperatures during the later hour. The greater impacts from 4 
PM – 5 PM are likely because the reference loads are greater during that hour, providing more 
load to shed. 
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Table 4-4: Load Impacts for the Average Event by Hour 

Customer DSC 
Hour 

Ending 

Load 
w/o DR 

(kW) 

Load w/ 
DR (kW) 

Impact 
(kW) 

Impact Weighted 
Temp. 

(°F) 

Uncertainty-adjusted Impact - Percentiles 

(%) 10th 30th 50th 70th 90th 

Residential 
Single-family 

Combined  

16 2.61 2.44 0.17 6.3% 90.2 0.149 0.159 0.166 0.172 0.182 

17 2.71 2.54 0.17 6.3% 88.2 0.153 0.163 0.170 0.177 0.187 

Avg. 
Hourly  2.66 2.49 0.17 6.3% 89.2 0.151 0.161 0.168 0.175 0.184 

Residential 
Single-family  

16 2.62 2.45 0.17 6.3% 90.2 0.153 0.160 0.166 0.171 0.179 

17 2.72 2.55 0.17 6.3% 88.2 0.157 0.165 0.170 0.176 0.184 

Avg. 
Hourly  2.67 2.50 0.17 6.3% 89.2 0.155 0.163 0.168 0.173 0.181 

Residential 
Single-family 
(Space Heat) 

16 2.28 2.13 0.15 6.4% 90.2 0.067 0.113 0.145 0.177 0.223 

17 2.38 2.23 0.15 6.4% 88.2 0.067 0.117 0.152 0.186 0.236 

Avg. 
Hourly  2.33 2.18 0.15 6.4% 89.2 0.067 0.115 0.148 0.182 0.230 

Residential 
Multi-family 
Combined 

16 0.98 0.93 0.05 4.9% 90.2 0.030 0.041 0.048 0.055 0.066 

17 1.03 0.98 0.05 5.0% 88.2 0.033 0.044 0.052 0.059 0.070 

Avg. 
Hourly  1.00 0.95 0.05 5.0% 89.2 0.032 0.042 0.050 0.057 0.068 

Residential 
Multi-family 

16 0.97 0.93 0.05 4.8% 90.2 0.033 0.041 0.047 0.053 0.061 

17 1.02 0.97 0.05 4.9% 88.2 0.036 0.044 0.050 0.056 0.065 

Avg. 
Hourly  1.00 0.95 0.05 4.9% 89.2 0.034 0.043 0.049 0.054 0.063 

Residential 
Multi-family 

(Space Heat) 

16 1.00 0.94 0.05 5.5% 90.2 0.022 0.041 0.054 0.068 0.087 

17 1.06 1.00 0.06 5.7% 88.2 0.027 0.047 0.061 0.074 0.094 

Avg. 
Hourly  1.03 0.97 0.06 5.6% 89.2 0.024 0.044 0.058 0.071 0.091 
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4.5 Comparison to 2017 Load Impacts 
The load impacts from the PTS program in 2017 and 2018 are slightly different due to a large 
increase in the number of PTS participants who tended to have higher levels of energy usage 
compared to customers who enrolled in prior years, as well as differences in the weather 
conditions on event days. Figure 4-12 shows the average load during typical event hours (1 PM 
– 5 PM) on proxy days by customer DSC. At comparable temperatures, the average load of the 
2017 single-family customers was lower than the average load of the 2018 single-family 
customers. Likewise, the average load of the 2017 multi-family customers was also slightly 
lower than the average load of the 2018 multi-family customers under similar weather 
conditions. It is important to note that the proxy days for 2018 events had generally hotter 
temperatures than the proxy days from 2017. The difference in proxy day temperatures between 
the two years may explain the change in average customer load we are seeing from 2017 to 
2018. 

Figure 4-12: Average Customer Load 1 PM – 5 PM on Proxy Days by Program Year  

  

C23: Residential Single-family  C24: Residential Multi-family 

C25: Residential Single-family (Space Heat) C26: Residential Multi-family (Space Heat) 
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Table 4-5 compares the average load reduction per customer for the combined single-family, 
multi-family, and all customers from 2017 and 2018.13 The average percent impact for all event 
participants was higher in 2017 than it was in 2018. The difference in average impact between 
the years is significantly affected by the weather, with two of the three events in 2017 falling on 
significantly cooler days than events in 2018. As expected, the reference loads in 2018 are 
much greater than those in 2017 due to the hotter event temperatures. On a kW basis, the 
residential single-family combined customers showed a much greater impact, 0.13 kW vs. 0.17 
kW, but when using percentages, 2017 had greater impacts because the reference loads were 
lower. Residential multi-family combined customers had the same kW impact for both years at 
0.05 kW. 

Table 4-5: Average Load Reduction per Customer in 2017 and 2018 

Program 
Year 

Customer Delivery Service 
Class 

Accounts

Load 
w/o 
DR 

(kW) 

Load 
w/ DR 
(kW) 

Impact 
(kW) 

Aggregate 
Impact 
(MW) 

Impact

(%) 

2017 

Residential Single-family 
Combined 

150,800 1.74 1.61 0.13 19.57 7.44% 

Residential Multi-family 
Combined 

79,755 0.69 0.64 0.05 3.72 6.80% 

All Event Participants 230,555 1.38 1.28 0.10 23.29 7.33% 

2018 

Residential Single-family 
Combined 

188,535 2.66 2.49 0.17 31.63 6.30% 

Residential Multi-family 
Combined 

81,355 1.00 0.95 0.05 4.06 4.98% 

All Event Participants 269,890 2.16 2.03 0.13 35.70 6.12% 

 

   

                                                            
13 The 2017 data is an average across all event hours, while the 2018 average includes only event hours from 3 PM – 5 PM. The 
event hours for the three events in 2017 were from 2 PM – 5 PM, 1 PM – 4 PM, and 1 PM – 4 PM. 



SECTION 4  LOAD IMPACTS 

  33 

4.6 Load Impacts for Hourly Pricing Customers 
Participants in PTS can be on standard (Rate Basic Electric Service (BES)) or hourly (Rate 
Basic Electric Service Hourly Pricing (BESH)) pricing schedules. Table 4-6 shows the 
percentage of customers in each DSC based on pricing schedule. 6.42% of PTS customers are 
on the hourly pricing schedule, with the majority of the customers coming from the residential 
single-family (non-space heat) DSC.  

Table 4-6: Percentage of PTS Customers by Pricing Schedule 

Delivery Service Class Standard Hourly 
Residential Single-family (Non-space Heat) 65.31% 4.46% 

Residential Single-family (Space Heat) 1.01% 0.11% 
Residential Multi-family (Non-space Heat) 23.37% 1.43% 

Residential Multi-family (Space Heat) 3.88% 0.41% 
Total 93.58% 6.42% 

 

Table 4-7 compares the load reductions for standard residential single-family (non-space heat) 
and hourly residential single-family (non-space heat) customers. Hourly customers had higher 
kW and percentage impacts than standard customers, despite having an average reference 
load that was 0.10 kW lower than standard customers. Aggregate impacts reflect the large 
number of PTS participants on the standard rate plan as compared to the hourly plan.  

Table 4-7: Average Load Reductions from 3 PM – 5 PM by Pricing Schedule 

Residential Single-family 
(Non-space Heat) 

Load 
w/o DR 

(kW) 

Load w/ 
DR 

(kW) 

Impact 
(kW) 

Impact 
(%) 

Aggregate 
Impact 
(MW) 

Standard Rate 2.67 2.51 0.17 6.18% 28.70 
Hourly Rate 2.57 2.36 0.21 8.17% 2.49 
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Figure 4-13 compares the load impacts by event for all residential single-family (non-space 
heat) customers, residential single-family (non-space heat) standard customers, and residential 
single-family (non-space heat) hourly customers. Hourly customers have higher impacts than 
standard customers for all events. One reason that hourly customers have greater impacts 
could be that they are more likely to own smart thermostats, which may be easier to adjust 
during event hours than non-wifi thermostats. They may also be more accustomed to 
rescheduling their energy usage in response to alerts or may be a self-selected group of highly 
engaged energy users. 

Figure 4-13: Residential Single-family (Non-space Heat) kW Impacts by Pricing Schedule 

 

4.7 Conclusions and Recommendations  
Single-family customers had an average percentage load reduction of 6.3% and an absolute 
load reduction of 0.17 kW, which was more than 3.4 times the size of the average multi-family 
absolute load reduction. Multi-family customers had a slightly lower average percentage load 
reduction of 4.98%, and the absolute load reductions were significantly smaller at 0.05 kW. The 
smaller absolute load reduction is largely driven by the smaller overall load from the multi-family 
customers compared to the single-family customers. The absolute 2018 impacts are larger than 
those in 2017, but the percentage impacts are lower in 2018. This is due to the higher event 
temperatures and reference loads in 2018. Participants on the standard pricing plan (Rate BES) 
had lower impacts across all 2018 events when compared to participants on the hourly pricing 
plan (Rate BESH). We recommend targeting and enrolling more hourly pricing customers for 
future PTS program years. 
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5 Participation in PJM’s Capacity Market 

ComEd offers PTS as a Demand Response Resource in PJM’s capacity market in order to fund 
bill credits earned by PTS participants. In the BRA for the 2018/19 delivery year, which was held 
in 2015, ComEd cleared 76.0 MW of Installed Capacity (ICAP) from PTS and obtained 
$6,021,516.14 Because of the favorable auction results, ComEd scheduled more and longer 
duration non-emergency PTS Hours and participants earned a total of $3,155,413 in bill credits. 

5.1 PJM Capacity Market Background 
A PJM delivery year is an annual period from June 1 of one year through May 31 of the 
following year. Three years prior to each delivery year, ComEd has the opportunity to bid a 
Demand Response Resource into the BRA, with the option to adjust the level of this resource 
during the three Incremental Auctions that occur prior to the start of the respective BRA delivery 
year. PJM procures most of the required capacity through the BRA. The revenue obtained 
through these auctions to fund PTS customer credits is dependent upon the program capacity 
that clears the auction, the resource clearing price, and the seasonal availability of the resource.  

In order to participate in the capacity markets,  Demand Response Resources must meet the 
load management availability requirements of their product type. As illustrated in Table 5-1, the 
continued evolution of PJM’s market rules has required changes to the operation and 
implementation of PTS.  

Effective in the 2020/21 delivery year, legacy capacity market products are retired and replaced 
by the new PJM “Capacity Performance” construct, which changes the eligibility requirements to 
participate in the capacity markets as well as how those resources are compensated. Demand 
Response Resources must now register as either Annual Capacity Performance or Seasonal 
Capacity Performance (summer or winter-only) products. Seasonal Capacity Performance 
resources are only compensated for days in the summer months. In addition, the new rules 
dictate that PJM clear an equal amount of summer-only and winter-only capacity in the auctions. 
Given that more summer-only than winter-only capacity has been offered into these auctions 
following the rule change, the ability of summer-only resources to clear is highly dependent 
upon the amount of winter-only resources that bid into the auction. 

 

 

 

 

                                                            
14 For the 2018/19 delivery year, PTS only participated in the BRA, which was held in May of 2015. 
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Table 5-1: Summary of PJM Market Rules 

Demand 
Response 
Resource 

Product Type 

PTS Season Availability Requirements 
Auction Credit 

Calculation 

Limited DR 2015 – 2017 

Non-holiday weekdays in June – Sept. 

11 AM – 7 PM CPT 

Max. 10 events for up to 6 hours 

ICAP * FPR * DR 
Factor * %Cleared 

* Days in DY 

Base Capacity 2018 – 2019 

Any day in June – Sept. 

9 AM – 9 PM CPT 

Unlimited events for up to 10 hours 

ICAP * FPR * 
%Cleared * Days 

in DY 

Summer-period 
DR (Capacity 
Performance) 

2020 – 2022 

Any day in June – Oct. and following 
May 

9 AM – 9 PM CPT 

Unlimited events for up to 12 hours 

ICAP * FPR * 
%Matched and 

Cleared * Days in 
Season 
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5.2 History of Auction Credits Received 
ComEd began raising revenue for PTS starting with an offer of 5.0 MW of capacity in the First 
Incremental Auction for the 2015/16 delivery year, which occurred in September 2013. As the 
program marketing began in the fall of 2014, program enrollment was significantly greater than 
anticipated. As a result, ComEd was able to bid an additional 5.4 MW of capacity in the Third 
Incremental Auction for the 2015/16 delivery year. Table 5-2 provides a summary of revenue 
obtained from the PJM capacity markets to fund PTS customer rebates. 

Table 5-2 PJM Auction Revenue for the PTS Program 

Program 
Summer 

Auction 
Bid  

(MW-ICAP) 
Clearing Price 

Cleared 
Capacity 

Total Auction 
Credits15 

2015 

First 
Incremental 

5.2 
 $43.00 MW-day

366 days 
100% 

$288,355  
Third 

Incremental 
5.4 

$100.76 MW-day
366 days 

100% 

2016 Base 20.0 
$59.37 MW-day 

365 days 
100% $450,737  

2017 Base 48.0 
$106.02 MW-day

365 days 
99% $1,911,647  

2018 Base 76.0 
$200.21 MW-day

365 days 
100% $6,021,516  

2019 Base 85.5 
$182.77 MW-day

366 days 
100% $6,221,125  

2020 

Base 85.0 
$188.12 MW-day

184 days 
59% 

$1,933,726 First 
Incremental 

35.2 
$42.90 MW-day 

184 days 
17% 

Second 
Incremental 

29.3 
$20.25 MW-day 

184
5.4% 

2021 Base 83.0 
$195.55 MW -

day 
184 days

96% $3,133,963  

Capacity values in Table 5-2 are in MW ICAP, representing the expected load reduction below 
the aggregate Peak Load Contribution (PLC) of PTS customers. Capacity resources, however, 
are compensated for their Unforced Capacity (UCAP) that clears each auction. The UCAP value 
for Demand Response Resources is calculated by multiplying the ICAP value by the Forecast 

                                                            
15 Total auction credits vary slightly from the PY2017 PTS Annual Evaluation Report due to an updated formula to more accurately 
calculate PJM revenues. 
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Pool Requirement (FPR), which is published by PJM prior to each auction. The total PTS 
revenue procured through capacity auctions is determined by multiplying the MW-UCAP of 
capacity cleared with the resource clearing price ($/MW-day) and the number of days for which 
the resource is available (either full-year or half-year). 

     𝑇𝑜𝑡𝑎𝑙 𝐴𝑢𝑐𝑡𝑖𝑜𝑛 𝑅𝑒𝑣𝑒𝑛𝑢𝑒 $  𝑆𝑒𝑙𝑙 𝑂𝑓𝑓𝑒𝑟 𝑀𝑊 𝐼𝐶𝐴𝑃 𝐹𝑃𝑅 % 𝐶𝑙𝑒𝑎𝑟𝑒𝑑 𝐶𝑙𝑒𝑎𝑟𝑖𝑛𝑔 𝑃𝑟𝑖𝑐𝑒 
$

𝑀𝑊 𝑑𝑎𝑦
𝐷𝑎𝑦𝑠 𝑖𝑛 𝑆𝑒𝑎𝑠𝑜𝑛 

The 2020/21 BRA was the first auction in which all legacy Demand Response Resources were 
eliminated and replaced with capacity performance resource types (Annual Capacity 
Performance or Seasonal Capacity Performance). Only 49.8 MW-ICAP, or approximately 37%, 
of ComEd’s summer-only Demand Response Resources16 was matched with winter resources 
and able to clear the auction, resulting in a sharp decrease in auction credits. The 49.8 MW-
ICAP that cleared represent 59% of available capacity from PTS. Furthermore, beginning in 
2020, summer-only resources are compensated for their availability in the six summer months 
instead of the full year. 

To mitigate the decline in funding for the 2020 season, ComEd offered 35.2 MW-ICAP of 
uncommitted capacity from the PTS program into the First Incremental Auction and 29.3 MW 
into the Second Incremental Auction. In total, ComEd matched and cleared 7.5 MW-ICAP of 
additional capacity, adding around $57,600 to the total auction credits for 2020. The resource 
clearing prices of Incremental Auctions are typically much lower than BRA clearing prices.  

5.3 Outlook on Participation in PJM’s Capacity Markets  
Recognizing that important summer-only Demand Response Resources may be unable to make 
annual commitments or match with the limiting winter-only resources, PJM assembled a task 
force to explore alternative ways to capture the value of such programs. Out of stakeholder 
discussions held throughout 2018, PJM developed a new Peak Shaving Adjustment resource to 
address this problem, which was approved by the Federal Energy Regulatory Commission 
(FERC) in May 2019 and would serve as an alternative to supply-side participation in the 
capacity market. 

Rather than participating as a supplier of capacity, Demand Response Resources can elect to 
submit a Peak Shaving Adjustment plan into PJM’s load forecasting process. Under this 
demand-side approach, curtailment activities are valued for their ability to reduce peak load 
forecasts and thus PJM’s reliability requirement. This produces a leftward shift in the demand 
curves of the BRA. As a result, load serving entities are assessed a lower capacity obligation 
and able to realize cost savings through avoided capacity procurement. 

Peak Shaving Adjustment plans were included in PJM’s 2019 Load Forecasts and will be 
integrated into the 2022/23 BRA. ComEd is continuing to evaluate participation as a Peak 
Shaving Adjustment program against the status-quo of a Seasonal Capacity Performance 
product and the impact on PTS customer value and experience. Currently, ComEd plans to 
continue to offer PTS as a supply-side capacity resource in PJM’s wholesale capacity market 
during the 2022/23 and 2023/24 delivery years. 

                                                            
16 For 2020/21, ComEd’s DR portfolio consists of 85 MW from PTS and 50 MW from the AC Cycling program. 
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In addition, there is uncertainty in PJM’s capacity market structure because FERC issued an 
order in June 2018 finding the capacity market construct unjust and unreasonable for not 
reasonably accounting for the impact of state-supported resources. Numerous proposed 
solutions have been filed at FERC; however, FERC has not yet ruled and, due to the uncertainty 
associated with this proceeding, the 2022/23 BRA is postponed until a resolution is reached. 

5.4 Bill Credits Earned by Customers Enrolled in PTS 
Customers enrolled in PTS earn $1 for every kWh they reduce from their normal usage during 
event hours. The customer baseline load is calculated as the average of the top one to three 
usage days selected from among the 14 days prior to the event day, excluding weekends and 
holidays. Top usage days with a heat index greater than +/- 10% of the heat index during the 
PTS event are disqualified from the average baseline usage.  

In 2018, customers earned a total of $3,155,413 in bill credits. Throughout the summer, 275,352 
customers received notifications for at least one PTS event and 99% (273,215) earned a PTS 
season credit. The median total credit earned was $8.36 – roughly double the median of 
previous years – mainly due to the increase in the number of PTS Hours made possible by 
sufficient high heat index days and favorable auction results. The average total credit earned in 
2018 was $11.42. Table 5-3 summarizes the PTS credits earned during each event in 2018. 

PTS will enter the 2019 season with a funding amount of $3,059,866 in addition to the 
$6,221,125 in auction credits earned for the 2019/2020 delivery year. Contingent on weather, 
ComEd is aiming to announce four to six events in the 2019 season. 

Table 5-3: Breakdown of Credits Earned by Customers during the 2018 PTS Season 

Event 
Date 

Heat 
Index 
(⁰F) 

Duration 
(hours) 

Earned 
Credit 

Average 
Credit of 

Participant†

Maximum 
Credit 

Credit Earned by 
Enrollees 

25th 50th 75th 

6/29/2018 105.0 3 62% $2.55  $116.00  $0.00  $0.40 $2.10 

7/13/2018 91.5 6 62% $3.97  $203.60  $0.00  $0.70 $3.30 

8/14/2018 86.2 5 80% $3.62  $126.90  $0.20  $1.60 $4.10 

8/28/2018 89.0 4 80% $3.42  $212.30  $0.20  $1.70 $4.00 

9/17/2018 90.0 3 76% $2.60  $243.10  $0.10  $1.00 $2.90 
† Event participant is defined as enrollees with energy use during PTS Hours that is less than their customer 
baselines (i.e. enrollees who earned a credit greater than $0) 

 
Average heat index during PTS Hours appears to play a large role in the percent of customers 
who earn a credit and the median credit earned. PTS Hours that take place on relatively mild 
days are more likely to have baseline days with high temperature-sensitive load. Customers 
may also be more willing to reduce their use of AC on milder event days. 

Although event duration influences the average credit earned, heat index has a more 
pronounced effect on customer credits than increasing duration from 3 to 6 hours. Longer 
duration events appear to increase the credit earned by the top percentile more than the lower 
percentiles.  
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Figure 5-1: Distribution of PTS credits earned during events in 2018 

 

Table 5-4 compares the total credits earned by a unique PTS customer during all PTS Hours in 
a season. Reflecting the increase in revenue from PJM’s capacity markets for delivery year 
2018/19, total event hours increased significantly in 2018, resulting in larger season credits. 

Table 5-4: 25th, 50th, and 75th percentiles of season credits earned in 2015 – 2018 

PTS Season PTS Hours 
Unique 

Enrollees† 25th  50th 75th 

2015 10 56,726 $2.14 $4.79 $9.02 

2016 8 154,679 $1.88 $4.01 $7.39 

2017 9 228,581 $1.80 $4.00 $7.30 

2018 21 275,352 $4.13 $8.36 $15.12 
† Count of customers who were enrolled during at least one PTS event 
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6 Cost-Effectiveness 

This section assesses the cost-effectiveness of the PTS program, incorporating the current 
forecast of enrollments and sets of fixed and variable costs for the program.  Cost-effectiveness 
analysis is critical for comparing different resource options and for optimizing investment 
decisions. When done correctly, it allows for comparisons across resource options and provides 
a basis for prioritizing investments. A key goal of cost-effectiveness analysis is to provide factual 
insights, make tradeoffs transparent, improve the planning process, and help maximize value. 

In 2018, total capacity auction credits earned was $6,021,516 and total administrative costs 
amounted to $2,868,000. As a result, the program realized net benefits of approximately $3.3 
million with a benefit-cost ratio of 2.21. In a forward-looking 15-year cost-effectiveness analysis 
(2019 -2033), the program is cost-effective overall with a net benefit of $3.4 million and a 
benefit-cost ratio of 1.12.  

The analysis here focuses on two main research questions: 

1. Is the program cost-effective given the current enrollment forecast? 

2. Is the program more cost-effective for a given customer type (single-family, multi- family) 
than another? 

Cost-effectiveness analysis is generally applied on a forward-looking basis to investments that 
typically have large upfront costs but have benefits that accrue over multiple years. It also 
requires a pre-specified perspective, since two different parties can view the same outcome 
differently. While policies and programs can lead to winners and losers, cost-effectiveness 
focuses on the broader question of whether the overall policy is beneficial. The two most 
common perspectives applied are known as the Total Resource Cost Test (TRC) and The Utility 
Cost Test (UCT). The TRC test answers the question of whether the average utility customer is 
better off overall. It is generally the primary basis for policy decisions. The UCT answers the 
question of whether the overall program is self-funded, or whether additional funds are needed 
to implement the program. Typically, the main difference between the two perspectives is 
whether the customer incentives are accounted for. For TRC, the customer incentives are not 
considered a cost. For UCT, customer incentives would be considered a cost. Because the PTS 
program’s performance incentives are funded by revenues from the PJM market and not 
customers, this analysis will focus on the results of the TRC test. 

This report provides an overview of the cost-effectiveness of PTS. Three different groupings are 
considered, addressing the two questions previously mentioned. 
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6.1 Groups Analyzed  
The cost-effectiveness analysis was implemented for three combinations of customers based on 
customer type: 

1. Single-family PTS customers: This scenario isolates the cost-effectiveness of the 
customers in single-family residences enrolled in PTS. 

2. Multi-family PTS customers: This scenario isolates the cost-effectiveness of the 
customers in multi-family residences enrolled in PTS. 

3. All PTS customers (single-family and multi-family customers) This scenario provides a 
view of the PTS program’s overall cost-effectiveness.  

The first two scenarios are meant to isolate the costs and benefits of PTS in a given customer 
type, thus providing the cost-effectiveness for that customer type. The third scenario examines 
the cost-effectiveness of PTS overall, given all of the customers the program is forecasted to 
enroll over the next 15 years. Table 6-1 summarizes the main inputs into the cost-effectiveness 
analysis for each of the customer types. These cost inputs are based on the results of recent 
program marketing activities.  

Table 6-1: Cost-Effectiveness Inputs 

Category Metric Single-family Multi-family 

General inputs 
Discount rate 7.05% 7.05% 
Inflation rate 1.90% 1.90% 

Analysis period 15 15 

Enrollment 
inputs 

Annual program attrition 5.85% 14.43% 
Percentage of total 

program participants in 
2019

70.2% 29.8% 

Percentage of new 
program enrollments 

70.0% 30.0% 

Fixed annual 
costs17 

Non-volumetric program 
implementation costs 

(through 2029)
$183,610  

IT maintenance costs $267,905  
Program management $1,023,000  
Agency Fees, Market 

Research, Material 
Enhancements

$67,574  

One-time costs 
(per enrollee) 

Acquisition of new 
customers

$10.55  $11.58  

Processing of new 
enrollment

$0.34  $0.34  

Reminder mailings $0.68  $0.68  
Annual 

recurring costs 
(per enrollee) 

Notifications, analytics, 
and settlement 

calculations
$2.77  $2.77  

                                                            
17 Fixed costs are allocated based on the proportion of single-family and multi-family customers enrolled in the program in that year. 
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New enrollees are assessed a one-time cost from direct mail marketing, processing of mailed 
enrollment forms, and pre-season reminder letters. Acquisition cost is calculated as the total 
cost of direct mail campaigns divided by total enrollments from customers on the mailing lists 
and is calculated separately for each customer type.  

Although the proportion of single-family and multi-family customers who receive the mailings is 
representative of ComEd’s residential customers, multi-family customers enroll at slightly lower 
rates than single-family customers and so have higher per unit acquisition costs. The cost to 
process mailed enrollment forms is forecasted using the expected percentage of customers who 
enroll by mail instead of a channel with no processing cost such as web, voice response unit, or 
call center agent. Reminder mailings, which provide detailed information about what PTS 
participants can expect and tips for reducing peak energy use, are only sent to new enrollees. 
Additionally, new enrollments are estimated to be 70% single-family customers, meaning that as 
time goes on, it is expected that single-family customers will make up an increasingly large 
proportion of total enrollment. 

The enrollment forecast and the volumetric costs for the PTS program have been converted to a 
per kW reduction basis based on a forecast of PTS capacity in UCAP terms proportionally 
divided between customer DSCs according to the percentage of total program participants, and 
the relative impacts listed in Table 4-4 for each customer DSC. Figure 6-1 illustrates the 
enrollment forecast by year for each customer type. 

Figure 6-1: PTS Enrollment Forecast 

 
 

Table 6-2 summarizes the most significant benefit of PTS, revenue from the PJM capacity 
market. Most of the benefits associated with PTS are derived from capacity. While there is a 
small amount of energy savings, it is trivial compared to the capacity benefits. The potential 
impacts of the new PJM Capacity Performance construct discussed in Section 5.1 were applied 
in 2020 and the years after. The annual capacity prices in Table 6-2 are reduced to half of the 
auction clearing pricing in 2020 and beyond in order to only account for seasonal (summer only) 
revenues. The PJM Capacity Performance construct also requires any capacity claimed in the 
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market must be available year-round. The percent of capacity cleared indicates the percent of 
summer PTS capacity that is expected to be matched by winter capacity in each year, and 
therefore is able to be claimed in the PJM market. 

Table 6-2: Capacity Prices18 

Year Annual capacity value 
($/MW-day) 

% of Capacity 
Cleared 

2019 $182.77  100% 
2020 $94.06  59% 
2021 $97.78  96% 
2022 $99.63  67% 
2023 $101.53  67% 
2024 $103.45  90% 
2025 $105.42  90% 
2026 $107.42  90% 
2027 $109.46  90% 
2028 $111.54  90% 
2029 $113.66  90% 
2030 $115.82  90% 
2031 $118.02  90% 
2032 $120.27  90% 
2033 $122.55  90%

 

Because the BRAs that will fund program years 2019 – 2021 have already taken place, the 
annual capacity value and percent of PTS capacity cleared for those years are known with more 
certainty than forecast years beyond 2021. In this analysis, ComEd has made the conservative 
assumption that the percent of capacity cleared in the next two BRAs will be the average of the 
2020/21 and 2021/22 auction results.19 By 2024/25, ComEd expects PJM’s capacity markets to 
attract more winter capacity resources, which would help increase the percent of capacity from 
PTS that clears the auctions. 

6.2 Results  
The high-level results for the cost-effectiveness of the PTS program are presented in Table 6-3. 
These results represent the NPV of costs and benefits over a 15-year analysis period. Overall, 
benefits were greater than costs, resulting in a projected net benefit of $3.4 million and a 
benefit-cost ratio of 1.12. 

                                                            
18 Annual capacity value for years beyond 2021 are based on the resource clearing price in the 2021/22 BRA, adjusted for inflation.  

19 37% and 96% of ComEd’s Demand Response Resources cleared the 2020/21 and 2021/22 BRAs, respectively, for an average of 
67%. 
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Table 6-3: 2018 PTS Cost-Effectiveness Results 

Cost-
effectiveness 
perspective 

Scenario 
Benefits 
($million) 

Costs ($million) 
Net 

Benefits 
($million) 

Benefit-
Cost Ratio

Total Resource 
Cost Test 

Single-Family PTS $28.6  $21.3  $7.4  1.35 

Multi-Family PTS $2.5  $6.4  ($4.0) 0.38 

Overall PTS $31.1  $27.7  $3.4  1.12 

 

The PTS program is cost-effective overall and for single-family customers. Single-family 
customers have a benefit-cost ratio of 1.35 while the multi-family customers have a much lower 
benefit-cost ratio of 0.38. Multi-family customer DSCs are not cost-effective on their own. Due to 
the substantially lower impacts for multi-family customers, who have slightly greater volumetric 
costs and were assessed non-volumetric costs proportional to the customer count, this 
customer group is not cost-effective on its own. 

An additional analysis showed that if multi-family participants were not assessed any fixed PTS 
program costs, the multi-family participants as a group would still not be cost-effective, with a 
benefit-cost ratio of 0.87. The same analysis showed that if the single-family participants were 
assessed the entire fixed PTS program costs, the single-family participants as a group would 
still be cost-effective with a benefit-cost ratio of 1.15. 

6.3 Cost-Effectiveness Conclusions and 
Recommendations 

The results speak to the cost-effectiveness of the program as the enrollment mix and costs are 
forecasted currently. As such, it is possible to influence the overall cost-effectiveness of the 
program through adjustments to its marketing and implementation. 

The benefits of PTS in 2022 and beyond are based on forecasted capacity prices. As mentioned 
in Section 5.2, ComEd continues to explore alternative benefit streams and capacity market 
participation strategies to maintain the current forecast of program benefits. 

The much higher impacts observed for single-family customers mean that it would improve the 
cost-effectiveness of the program to target single-family homes for enrollment, focusing on 
those customers who can provide the most benefit. It is important to note that, while this 
analysis found single-family customers to be cost-effective under the current program design, 
the non-volumetric costs in this study were allocated between single-family and multi-family 
customers based on numbers of participants in the two groups. In other words, multi-family 
customers are assessed an equal per participant share of the non-volumetric costs in this 
analysis. 

A key factor that keeps costs high for multi-family customers, and therefore makes them less 
cost-effective, is their high turnover rate. Nearly 15% of multi-family customers leave the 
program each year, which keeps annual recruitment costs high for that DSC in order to maintain 
or grow enrollment. In order to lower attrition rates for customers, it would be beneficial to 
provide customers moving within ComEd’s service territory the option to automatically enroll in 
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the program at their new address. This would lower the recruitment costs spent to keep the 
average customer on the program. 

Beyond the targeting of single-family customers, automatic re-enrollment when moving, and 
decreasing IT, administration and marketing costs, it is also worth exploring changes to the 
overall enrollment targets of the program. Given the costs are largely fixed, it will be beneficial to 
continue to increase enrollment targets in order to increase the net benefit, taking into 
consideration both spreading out the fixed costs to the maximum number of customers while 
minimizing the volumetric and acquisition costs.
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7 Overall Conclusions and 
Recommendations  

Single-family customers had an average percentage load reduction of 6.3% and an absolute 
load reduction of 0.17 kW, which was over 3.4 times of the size of the average multi-family 
absolute load reduction. Multi-family customers had a slightly lower average percentage load 
reduction of 4.98%, and the absolute load reductions were significantly smaller at 0.05 kW. The 
smaller absolute load reduction is largely driven by the smaller overall load from multi-family 
customers compared to single-family customers. The absolute 2018 impacts are larger than 
those in 2017, but the percentage impacts are lower in 2018 compared to 2017. This is due to 
the higher event temperatures and reference loads in 2018.  

The higher load impacts observed from single-family and hourly pricing plan customers mean 
that it would improve the cost-effectiveness of the program to increase enrollment from these 
customer segments. Even so, providing multi-family customers the option to automatically re-
enroll in PTS at their new address when moving within ComEd’s service territory would lower 
acquisition costs for the average participant and perhaps improve the cost-effectiveness for this 
DSC. Beyond the targeting of single-family customers, automatic re-enrollment when moving, 
and decreasing IT, administration and marketing costs, it is worth exploring changes to the 
overall enrollment targets of the program. Given the cost structure, it may be beneficial to 
determine enrollment targets that optimize the NPV taking into consideration both spreading out 
the fixed costs to the maximum number of customers while minimizing the volumetric and 
acquisition costs. 
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