Evaluation Plan – Residential HVAC Diagnostics and Tune-up Program

Introduction

This program focuses on improved energy efficiency for existing residential HVAC systems by correcting refrigerant charge and/or optimize indoor fan airflow. The program has two major elements for creating energy and demand savings:

· Proper refrigerant charge and

· Correcting system airflow. 

HVAC contractor trade allies will recruit participants in the normal course of their business activities and perform the field work to implement the measures.  Trade allies are to be recruited at the end on PY 2008 and will start implementation in June 2009 at the start of PY 2009.
Table 1
Program Goals
	
	
PY 2008
	PY 2009
	PY 2010
	Total

	Participation Goals
	0
	6,500
	16,200
	22,700

	Energy Savings Goals (MWh)
	0
	1,802
	4,495
	6,297

	Demand Savings Goals (MW)
	0
	2.9
	7.3
	10.2


This program represents about 1% of the portfolio energy savings and is allocated 1% of the overall portfolio budget.
Trade ally baseline surveys will be conducted during the first program year and each implementation year thereafter to determine the extent of the opportunities and progress toward best practices in the industry. 
The evaluation will seek to answer the following key researchable questions:
Impact Questions: 

1. Update deemed gross savings estimates based on field verification of a sample of participants.
2. Estimate net-to-gross ratio based on participant surveys and HVAC contractor interviews. 
3. Create improved deemed savings estimates and NTG estimates for use in future year DSM plans. 

Process questions: 
1. What are key barriers to participation for eligible ComEd customers? What are key barriers to participation for eligible trade allies? How can they be addressed by the program?

2. How did customers become aware of the program? How did eligible trade allies become aware of the program? What marketing strategies could be used to boost program awareness and participation, if needed?

3. How efficiently is the program being administered? What methods could be implemented to improve the efficiency of program delivery?

Gross Savings Impact and M&V

Data Collection Methods
1. Program Trade-Ally database and a list of non-participating contractors 

2. Program tracking database

3. On-site measurement of system parameters with qualified technicians

4. Datalogging of equipment power and run-time.

Content

The field work will focus on three issues, (1) verifying the charge and flow rates as documented in the program tracking data with visits done shortly after the implementation contractor work; (2) Logging data on condensing units to get accurate runtime and compressor power information; and (3) measuring charge and flow rates after a year to gauge persistence.
Sample
A random sample of program participants will be drawn for on-site field verification of measure installation. This program is due to be launched in June 2009 with an expected 6500 participants during that first summer. Field data collection will focus on early participants in the program where we will be able to get adequate runtime and condensing unit operating data during the summer cooling season. The details of this draw will be determined as part of the sampling process, but experience says that 100 on-site investigations during each program year will be sufficient to provide results at the 90/10 accuracy/precision level or better. From among this sample of on-site verified participants we will select a sub-sample of participants to receive run-time and power data loggers to augment the savings estimates. These data-loggers will be deployed throughout the cooling season, thus participants from the early portion of the cooling season will be targeted.

Furthermore, the program participant sample will be asked at the time of their initial evaluation site-visit if they would be willing to have a follow-up visit one year after their tune-up to determine persistence of HVAC system changes made through the program. The evaluation team will secure at least 70 commitments for the persistence portion of the study, which represents a minimum sample plus 25% for future attrition.
Analysis
The data analysis process will start with a comparison of program tracking data on charge and flow rates with the field measurement data. The program tracking and field measurement data will be fed into a model to calculate energy savings. The model will either be the same one used by the implementation contractor for consistency or it can be a model developed internally by the evaluation team.  Baselines for savings will reflect answers to questions about baseline practices among the trade ally participants interviewed as part of the process evaluation.
The evaluation will entail a review of each of the factors contributing to the stipulated savings estimates for the measures. The tracking system and evaluation M&V data will be used to re-estimate the stipulated savings and develop savings-weighted realization rates for each energy metric (kW and kWh) with a ratio adjustment algorithm as follows.
realization rate = sum(evaluation adjusted gross from the sample)/sum(program reported gross from the sample)
Process Evaluation and Net-to-Gross Ratio Assessment

The successful launch and implementation of this program requires the recruitment and training of a network of participating HVAC contractors to deliver program services and a coordinated mass market outreach and education campaign to increase customer awareness of program benefits and interest in program participation. The process evaluation will focus on these aspects of the program with particular emphasis on depth interviews with participating and non-participating market actors to gather their perceptions of program processes, measures and requirements, the perceived merits of and barriers to contractor participation, baseline contractor practices and training needs, and perceived barriers to customer participation. This information will be used to evaluate contractor outreach and training efforts to ensure these efforts align with contractor needs and address potential barriers, lead to recommendations for improved program outreach and processes, and establish baseline conditions to inform the assessment of impacts. A quantitative survey of program participants will be used to assess customer satisfaction with program participation and services, measure perceptions of program outreach and marketing efforts, identify recommendations for program improvement and gather information that will support the estimation of program impacts and net-to-gross factors.

Data Collection Methods

1. Observation of trade-ally recruitment/training.

2. In person interview with the program staff and the program implementation contractor.

3. Phone surveys with participant decision makers to explore net-to-gross questions along with process questions

4. Trade ally interviews – with participating and non-participating trade-allies.

Content
The comparison of practices for participating and non-participating trade allies will give some indications of the net effects of the program on sizing and refrigerant charging practices. Studying the trade allies to determine net-to-gross (NTG) is appropriate since the trade allies are in control of the decision to change their tune-up practices. HVAC contractor acceptance and marketing of this program will form the cornerstone of this program’s success or failure. 

The primary process research objectives include an assessment of the following issues:

1. Has the program as implemented changed from the plan filed on November 15, 2007? If so, how, why, and was this an advantageous change?

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

3. Are the program processes effective for smoothly providing incentives to trade allies and motivating the program partners to participate?

a. Have the participation process and program requirements been clearly explained to program partners?

b. How quickly does the program answer program partner questions?

c. What is the expectation of the program partners and are they fulfilling that role?

d. What suggestions do the program partners have about the current program elements and do they have any recommendations for improvement?

e. Are customers and program partners satisfied with the program processes in which they were involved?

f. Is the application process onerous? Does the process present any barriers to program participation?

4. Effectiveness of program implementation

a. Is implementation on track for meeting its goals?

b. Has the program implementer’s field delivery been implemented in a manner consistent with program design? If not, why not? Does it meet program partner expectations?

c. How has recruitment and enrollment of HVAC trade allies occurred? How many service providers have been trained? Is there sufficient geographic distribution of contractors? Has this met program expectations?

d. Are program tracking systems adequate? Are they consistently maintained? Do they contain all data required to support program tracking and evaluation?

e. What are the customer experiences and level of satisfaction with the program?

f. What are the customer interest and demand for program product?

6.
Market effects associated with program activities

a. Change in number and type of participating residential HVAC service providers.

b. Change in services rendered to customers 

c. Change in customer awareness of product benefits 

Sample
A simple random sample of 100 participants will be drawn to support both the net-to-gross analysis and process evaluation. Telephone surveys to this sample of participants will be completed after each year of program implementation. With a sample size of 100 participants, we expect to get 90/10 confidence/precision level (or better). 
The trade-ally survey will include up to 100 firms who were contacted for the participation in the program. It will be administered to allies who have participated in training regardless of activity with the program in a given year. We anticipate significant overlap to trade allies who participate in both the Quality Installation and the Diagnostic and Tune-up programs. Where possible we will leverage a single survey instrument to probe questions about both programs.  Our goal will be to attain 90/10 accuracy and precision with our sample. 
Table 2. Sample

	N
	What
	Who
	How Many
	When 
	Comments

	Impact Assessment

	1
	Site M&V
	Participants
	Up to 100
	July 2009 and 2010
	Size dependent on population

	2
	Site Persistence 
	Participant
	Up to 70
	June 2010 and August 2010
	Size dependent on population

	Process Assessment

	3
	Depth Interview
	Program Staff
	4
	January 2010
	

	4
	Depth Interview
	Program Partners
	25
	April 2010
	

	5
	Telephone Survey
	Participants
	See above (#2)
	June 2010 and June 2011
	Will include data collection for impact in same instrument

	7
	Depth Interview
	Program Staff
	1
	January 2011
	

	8
	Depth Interview
	Program Partners
	12
	April 2011
	


Analysis
Data analysis will be conducted following completion of each year’s primary data collection.

Free Ridership – Free ridership will be calculated using an algorithm approach based on survey self report data. The analysis will triangulate between participant surveys, equipment vendor surveys, and account rep interviews. Analysis of enhanced cases will include input from industry experts and any relevant findings from secondary research.

Spillover – Since customers do not receive an incentive for this program, participant spillover questions do not apply.
Process – Process data will be analyzed to triangulate between trade ally surveys, participant surveys, and manager interviews to identify the most defensible conclusions and recommendations.
Activity and Reporting Schedule Summary

Table 3
Reporting Schedule

	
	
	Action
	Deliverables

	Task
	Deliverable Description
	Start Date
	End Date
	Draft
	Final

	2
	Draft and Final Evaluation Plans
	
	
	02/27/2009
	03/31/2009

	3
	Review and comment on program verification and due diligence procedures
	
	
	03/02/2009
	04/31/2009

	4
	Review and comment on program tracking system structure, data and content
	
	
	03/02/2009
	03/31/2009

	4
	Review program theory and logic model (if available)
	03/22/2009
	04/10/2009
	
	

	5A & 5B
	Impact and Process Evaluation activities
	
	
	
	

	
	Observe trade-ally recruitment and/or training event(s)
	04/01/2009


	
	
	

	
	Develop and deploy pre-program surveys for HVAC trade allies
	04/15/2009
	05/31/2009
	
	

	
	Conduct program manager interviews
Receive and analyze stipulated savings algorithms and assumptions
	07/02/2009
	07/31/2009
	
	

	
	Develop impact and NTG/process samples
	06/01/2009

06/01/2010
	09/01/2009

09/01/2010
	
	

	
	Conduct primary and secondary (datalogger installation) on-site measurement and verification activities
	06/01/2009

06/01/2010
	09/01/2009

09/01/2010
	
	

	
	Design NTG/process surveys
	11/01/2009
	01/31/2010
	
	

	
	Conduct NTG/process phone surveys 
	12/15/2009
12/15/2010
	02/15/2010

02/15/2011
	
	

	
	Conduct Persistence research
	06/01/2010

05/01/2011
	09/01/2010
07/01/2011

	
	

	
	Analyze data
	11/15/2009

11/15/2010

06/15/2011
	01/31/2010
01/31/2011
08/15/2011
	
	

	
	Develop gross and net realization rates
	
	
	12/20/2009, annually thereafter
	01/02/2009, annually thereafter

	
	Summarize process findings
	
	
	07/01/2009, annually thereafter
	08/15/2009, annually thereafter

	6
	Develop draft and final annual report findings and recommendations
	
	
	08/15/2009, annually thereafter
	09/01/2009, annually thereafter


Budget

Table 4. Budget

	Task
	PY2008
	PY2009
	PY2010
	Total

	Task 2 Develop Evaluation Plan
	4,971
	0
	0
	4,971

	Task 3 Verification and Due Diligence
	5,453
	5,381
	4,775
	15,609

	Task 4 Tracking Systems, Program Theories, Communications
	4,561
	4,278
	2,684
	11,523

	Task 5A Impact Evaluation
	10,666
	68,979
	69,962
	149,607

	Task 5B Process Evaluation
	13,345
	22,068
	19,078
	54,491

	Task 6 Reporting
	2,869
	9,408
	15,208
	27,485

	Total
	41,865
	110,114
	111,707
	263,686


PY 2008 evaluation activities are primarily related to evaluation planning and evaluation of trade ally training.
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