Evaluation Plan – Air Conditioning Load Control

Introduction

Central Air Conditioning Cycling is ComEd’s air conditioning cycling program that allows ComEd to cycle on and off a participant’s home central air conditioner condenser, so it safely uses less electricity on the hottest days of the year.  The air conditioner’s fan remains powered to circulate air so the participant’s home stays comfortable.  By letting ComEd install a control switch on the side of a participant’s home or directly on the air conditioner’s compressor panel, the participant helps ComEd to manage electric demand and use resources more efficiently.

Central Air Conditioning Cycling is an on-going program that Commonwealth Edison began several years ago. At the end of 2007, there were 65,000 participants in the program. Impact evaluation of this program is regularly performed by Good Cents, the installation contractor. Estimated program impacts are reported annually to PJM ISO as demand response resources. 

Recruitment of an additional 22,682 participants for the Central Air Conditioning Cycling program will be done during PY 2008, 2009 and 2010 as part of the three-year Energy Efficiency and Demand Response Plan.  The recruitment goals and demand reduction goals for each program year are shown in the table below.  Since this is a demand response program, there are no associated energy savings goals.  The demand reductions achieved with these additional participants is expected to meet the statutory Demand Response goal which is to reduce peak demand by 0.1% over the prior year for eligible customers.

	
	PY2008
	PY2009
	PY2010
	Total

	Annual Number of New Participants
	8,092
	7,695
	6,896
	22,682

	Annual Number of New Switches
	8,674
	8,249
	7,392
	24,315

	Demand Response Reduction Goals
	11.7 MW
	11.1 MW
	10.0 MW
	32.8 MW


Evaluation of the Central Air Conditioning Cycling component in the three-year plan includes two pieces: an impact evaluation of new participants and a process evaluation. The objective of the impact evaluation is to estimate the demand reduction that occurs for new participants in the program in each of the following years, PY 2008, 2009 and 2010, when control events are called. 

The impact evaluation questions for this program are:

1. What are the average demand reductions for existing participants in this program at the time of system summer peak?   Note:  The M&V work to answer this question is currently being performed by Good Cents on an on-going basis.

2. How do new participants compare to existing program participants?  Are their average demand reductions expected to be different in any way?

3. Did the program meet its demand reduction goals?  If not, why not?

The objective of the process evaluation is to assess the type of customer involved in the program, the ability of the program to motivate customers to join, and the experience of the customers once in the program. Specifically, the process evaluation will answer the following research questions:

1. This program began prior to 2007. Has the program as implemented changed since the beginning of this program cycle? If so, how, why, and was this an advantageous change?

2. What challenges have occurred in implementation and how were they handled?

3. What are the characteristics of the customers in the program? 

4. What is the turnover rate of customers?

5. Is the program outreach to customers through the program effective in increasing awareness of the program opportunities?

a. What is the format of the outreach?

b. How often does the outreach occur?

c. Are the messages within the outreach clear and actionable?

6. Are the program processes effective for motivating customers to participate?
a. Has the participation process and program requirements been clearly explained to customers?

b. How quickly does the program answer customer questions?

c. Are customers satisfied with the program processes in which they were involved?

d. Is the application process onerous? Does the process present any barriers to program participation?
7. What areas could the program improve to create a more effective program for customers and help increase the demand impacts? (e.g., How is the program addressing the difficult economic conditions and what could be provided to customers?)
Gross Savings Impact and M&V

Data Collection Methods

Impact evaluation for this program is a bit different from other programs in the portfolio since it is an on-going program that already has established M&V procedures to estimate demand reduction impacts.  The main task for this impact evaluation is to determine if new participants are likely to have similar impacts, or if there are indications that impacts may be different.  The data collection for this task is shown below:

1.  Review of program tracking data and billing system data for previous and new participants

If it is determined that impacts may be different for this new group of participants, there is money in the budget to do a full impact evaluation in PY 3.  The rest of this section discusses in more detail the type of data collection that is needed for basic M&V of this program and the reasons behind the data collection methods that have been proposed here. 

The need to measure energy reduction during a few hours rather than year-round requires use of special metering equipment that can monitor energy use at the hourly or sub-hourly level. The high cost of this metering equipment combined with the large number of participants in the program (22,682 by 2010) dictates use of a sample to approximate the demand reduction from the entire population of participants. 

There are two alternative methods for collecting energy use data at the hourly or sub-hourly level. One method is to put an interval meter on the home to measure whole house loads. The second method is to install loggers on the air-conditioner compressor outside of the home for measurement of energy used specifically for air-conditioning. Whole house data does have greater variability, but air-conditioning is such a large and distinguishable load that it can be readily identified within whole house data by using regression analysis and load correlations to weather data. Summit Blue completed a comparison study of homes with both whole house interval meter data and air-conditioner logger data and found only a 3% difference in results from the two measurement systems. Based on these results, either measurement system can be used to get reliable impact estimates.

Good Cents currently uses a sample of approximately 90 interval meters to collect whole house energy usage for Central Air Conditioning Cycling participants. There is no need to duplicate or increase this data collection to estimate impacts for the new participants in the Central Air Conditioning Cycling program. The existing interval data being collected is sufficient.

Historically, hourly interval data is collected every year but impacts have only been estimated after actual control events. In some summers, such as 2008, no control events were called so there is no estimation of impacts. If there are no control events called in 2009, it is recommended that one test control event be called in 2010 for the sample group to provide updated data for impact analysis.

Given that metered data is already being collected for a sample of existing Central Air Conditioning Cycling participants, the focus of the annual impact evaluations will be a determination of the similarity between new participants and existing participants. If the two groups are very similar, then the current assumptions of impact per customer can be used for the new participants, too. If it is found that the two groups have some significant differences that would change the estimates of average impacts, then future years will have to consider the best ways to adjust the impact estimates to reflect the characteristics of the new participants.

The determination of similarity between new participants and existing participants will be based on a thorough examination of the customer characteristic information that is available in the ComEd billing system and the program tracking database. Key areas for investigation will be geography (where are the new customers located?) and size (what is the average summer bill?).

Another important factor to consider when comparing the two groups is the number of air-conditioners per home. If a customer has more than one central air-conditioner in their home, it is assumed they must have control switches on both to have their load controlled during events. Previous studies in other jurisdictions have shown that the number of central air-conditioners in the home can have a significant effect on the average impacts per air-conditioner. 

Sample

Sampling is not an issue for the impact evaluation. Data from the billing system and tracking system will be collected and analyzed for the entire population of existing and new participants since the cost of collection is so affordable. This eliminates the problem of sampling bias in the results.

As for the impacts per customer currently being estimated by Good Cents, it is assumed the sample for that effort is representative of the existing participant population and is of a sufficient size to meet the standards for reliability and precision desired by ComEd and PJM. 

Analysis

The primary focus of the annual impact evaluation is the comparison of characteristics between two groups of customers: existing participants and new participants. The goal is to determine if there are statistically significant differences between the customer make-up of the two groups that could affect their average impacts during load control events.

Two basic methods will be used to test for similarities between these two groups. The appropriate method to use depends on the nature of the characteristic variable being tested. While group assignment (existing vs. new) is a categorical variable, some customer characteristics are categorical (e.g., zip code) while others are continuous (e.g., size of energy bill). Each of the two analysis methods is best suited to a particular combination of data types.

1. Two categorical variables – Chi-square tests. 

1. One categorical and one continuous – ANOVA (differences of means). 

For example, with ANOVA we will test for the difference between the average monthly summer energy use of existing vs. new participants. If we find new customers have a higher average monthly summer energy use than existing participants (at a 90 percent level of significance or better), we would conclude that Central Air Conditioning Cycling impacts are higher for the group of new participants and appropriate adjustments could be made to the average impact estimate.

Process Evaluation and Net-to-Gross Ratio Assessment

Data Collection Methods

The process evaluation will use three data collection methods:

2. CATI survey with program participants

3. Depth interviews with program staff/implementers

4. Collection of marketing materials for review

Because of the relatively homogeneous nature of this program, we plan to only perform a process assessment in PY2. We will also review the content of the marketing materials used for customer outreach.

There is no net assessment planned for this program. Experience indicates that customers do not have the ability to cycle their HVAC unit in the absence of the program. Therefore, the NTGR for this program is 1.0.

Content

The data collection will capture all the information needed to answer the net impact and process research questions noted earlier.

Depth Interviews: implementation aspects, marketing & outreach.

Customer Survey: Demographics, how they learned of the program, satisfaction with program, how the customer handles their AC on a typical summer day and during heat waves.

Sample

This program has a goal of 22,682 new participants over three years.  It is expected that this goal will be met and approximately 7,500 new participants will join the program each year.  Based on this sign-up rate, it is likely there will be at least 10,000 new participants available by the time we draw our sample. Because the majority of our questions seek proportions, not means, the sample size for 90/10 precision is 67. If no stratification is needed, we will perform 70 completed surveys for the process evaluation using a random sample design. However, once we understand the population, it may become evident that a stratified sample design is more appropriate, in which case the sample size will increase to allow us to extrapolate the findings to the entire population. The most appropriate sample design will be assessed at the beginning of PY2. For purposes of the budget, we have assumed only 67 completes.

Three depth interviews will be completed with program staff/implementers to support the process evaluation.

Analysis

Descriptive statistics of responses from the customer survey will be provided for the process survey. Additionally, we will perform a content analysis of the marketing material and synthesize the depth interviews to report on all aspects of the process findings.

Reporting Schedule Summary

	
	
	Action
	Deliverables

	Task
	Deliverable Description
	Start Date
	End Date
	Draft
	Final

	2
	Draft and Final Evaluation Plans
	
	
	02/27/2009
	03/25/2009

	5A 
	Impact Evaluation activities
	
	
	
	

	
	Issue data request and receive data for Central Air Conditioning Cycling participants 
	06/01/2009
	08/01/2009
	
	

	
	Analyze existing and new participants for similarities and needed impact adjustments
	08/01/2009
	10/01/2009
	
	

	5B
	Process Evaluation Activities
	09/01/09
	12/30/09
	
	

	6
	Develop draft and final annual report findings and recommendations
	
	
	10/15/2009, annually thereafter
	11/01/2009, annually thereafter


Budget

	Task
	PY2008
	PY2009
	PY2010

	Task 2 Develop Evaluation Plan
	$9,194
	$0
	$0

	Task 3 Verification and Due Diligence
	0
	0
	0

	Task 4 Tracking Systems, Program Theories, Communications
	0
	0
	0

	Task 5A Impact Evaluation
	10,271
	7,887
	36,532

	Task 5B Process Evaluation
	0
	52,525
	0

	Task 6 Reporting
	2,757
	24,659
	16,800

	Total
	$22,223
	$85,072
	$53,333
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