Evaluation Plan – C&I Retro-Commissioning Program

Introduction

This program seeks to realize energy saving through the retro-commissioning process where the emphasis is on getting existing building systems to operate as intended and required for the facility use.  The program will be marketed and implemented through commissioning providers and trade allies.  The objectives of the evaluation are to: (1) quantify net savings impacts from the program during each of the following years: PY 2008, 2009 and 2010; and (2) to determine key process-related program strengths and weaknesses and identify ways in which the program can be improved. Key impact evaluation activities will take place as milestones are reached. Process evaluation work will be concentrated in the second and third quarters of each year, with data collection occurring in Q2 and data analysis and reporting occurring in Q3.

Table 1
Program Goals

	
	
PY 2008
	PY 2009
	PY 2010
	Total

	Participating Building Goals
	4
	26
	26
	56

	Energy Savings Goals (MWh)
	1,090
	6,456
	10,903
	18,449

	Demand Savings Goals (MW)
	0.1
	0.7
	1.2
	2.1


This program represents about 2% of the portfolio energy savings and is allocated 4% of the overall portfolio budget.  Pilot projects are being conducted in PY 2008 and commissioning provider recruitment will continue through PY 2008.

The evaluation will seek to answer the following key researchable questions:
Impact Evaluation Questions

1. What is the level of gross and net annual energy (kWh) and peak demand (kW) savings induced by the program?
2. What is the level of free ridership associated with this program? How can it be reduced?  Is spillover an issue for this program?

3. Did the program achieve its goals?  Why and Why not?
Process evaluation 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?
4. How effective is the trade ally training and how effective are they at marketing the program?
Gross Savings Impact and M&V

A site-specific measurement and verification approach will be used for the estimation of impacts attributable to the Retro-Commissioning program. Analysis of post-installation data from automation systems and/or end-use metering will likely be required for a majority of projects. We anticipate that we will rarely have the opportunity to do pre-installation metering and will have to rely on the trade ally data for pre-conditions. 

Evaluation tasks will be done in 5 phases (1) assessment report review, (2) on-site baseline condition review, (3) on-site post installation review, (4) verification analysis and (5) site-specific ex post
 net energy impacts. The nature of these evaluation steps requires that the evaluation of each site will stretch over several months. Phase 1 of the evaluation will take place shortly after the completion and acceptance of the assessment report. Phase 2 and 3 occur after implementation which might be several months after the report and Phase 4 and 5 are done at least 4 months post implementation to capture persistence, which is a concern with retro-commissioning programs. Our work plan reflects these timing constraints. 
Data Collection Methods

1. Program tracking database 

2. Project specific files

3. On-site measurement and verification

4. Computer simulation model, where Weather data for Illinois (both typical year and actual year) where the buildings occur

Phases 1 through 3 are the key data collection steps. In Phase 1 the evaluation relies on the program tracking database and data presented in or submitted with the assessment report (with subsequent clarification from the service providers). For Phases 2 and 3 we will collect data on-site as is pertinent to the measures installed. These data will include: nameplate information to verify against invoices, inspection of Building Automation Systems (BAS) for verification of control sequences, and might include spot measurements or time-series data acquisition with dataloggers and/or BAS trend logs. Where possible we will spot verify the accuracy of key BAS monitoring points with manual observations or spot measurements. Brief interviews with site staff will be used to verify operating conditions and hours, both pre- and post-installation.

Phase 4 will develop measure persistence estimates based on four-month post-installation phone interviews. The combined data from Phases 1-4 will result in sufficient data for developing site-specific ex post impact estimates.

Sample

The impact sample will be drawn based on the number of participants in ComEd’s filed 3-year plan.  Each of the 50-60 anticipated participants might have several retro-commissioning ‘projects’ to implement.  Summit Blue will draw a sample that will address two main criteria: diversity of measure types and magnitude of gross savings.  The first criterion will ensure that the evaluation is not solely focused on a small number of measures.  The second criterion, a focus on buildings with the greatest savings and the largest number of projects, will ensure that we can determine net savings for a significant portion of the savings.  We anticipate a distribution of savings such that an evaluation of 30-50% of the buildings will result in analysis of significantly more than half of the gross savings.  Each of the sampled sites will be included in the 5 evaluation phases.  

Table 2. On-Sites Sample

	
	PY2008
	PY2009
	PY2010
	Total

	Program Participants 
	4
	26
	26
	56

	Phase 1 review
	2
	10
	10
	22

	Phase 2 & 3 review
	0
	8
	14
	22

	Phase 4 & 5 review
	0
	4
	18
	22


In the 2nd quarter of PY2009 and PY2010 we will examine the population of projects initiated and complete to-date to determine whether certain measures or projects should be over-sampled to develop more accurate estimates for some measures and/or to include the most significant projects in terms of energy saved or demand reduction.

Analysis

For each program year, we will perform an engineering estimate of gross and net kWh and peak kW impacts on each site in the sample. 

For each site in our sample, the most appropriate analysis method will be determined on a case-by-case basis, and a site-specific evaluation plan will be developed. For simple and/or small impact measures, the evaluation plan might simply require verifying that a measure is done and the estimating methods are appropriate, in which case we would accept the estimate of savings from the investigation report. For the larger, more significant measures, we would develop engineering models and take appropriate short-term measurements and perform an engineering analysis with trend or datalogger data to assess savings. Annual hourly computer simulations of systems and/or whole buildings might be employed when appropriate.  eQUEST, based on the DOE-2.1 calculation engine, is the most likely tool to be used for these situations.

We anticipate that three levels of analytical rigor will be applied to measures in the sampled projects, with the highest level of rigor—the detailed analysis consistent with IPMVP Option B—applied to the majority of the claimed savings. Reviewing program baseline data will be a key element of developing plans. If simulation models are used as part of the investigation report we will seek to examine those tools and re-estimate savings based on conditions as found during site inspections.

The final site-specific evaluation results will then be extrapolated to the program population using a ratio estimation method to yield ex post gross energy savings. Gross realization rates will also be developed for each energy metric (kW and kWh). The algorithm to extrapolate to the population  is in Figure 1.

Figure 1. Ratio Adjustment Algorithm
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Where 
IEP = the ex post population impact
IEA = the ex ante population impact
IEPS = the ex post impact from the sample 
IEAS = the ex ante impact from the sample
Depending on the type of analysis the population might be the subset of facilities implementing a measure type such as chilled water temperature reset, or it might be the subset of buildings that are evaluated with IPMVP option D – hourly simulations.
Process Evaluation and Net-to-Gross Ratio Assessment

Data Collection Methods

1. Observation of retro-commissioning service provider training, if possible in the program timeline.  Training handouts, presentations and session outlines.
2. In person interview with the program staff, key account representatives 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 retro-commissioning service providers

Content

The data collection will capture all the information needed to answer the net impact and process research questions noted below. For the net-to-gross analysis, we will use the standard self-report method. The standard self-report method asks questions to determine what may have occurred in the absence of the program and the presence of any spillover installations across many sources and arrives at a single net value by analyzing and justifying data from these sources. It typically includes the information from the building owner, the design professionals, and any relevant trade allies. In the case of public sector work, we will include people from relevant public boards who were involved in deciding on increasing the efficiency of the buildings.

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 customers and motivating the program partners to participate?

a. Has 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 retro-commissioning service providers 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

g. Change in number and type of participating retro-commissioning service providers.

h. Change in services rendered to customers 

i. Change in customer awareness of product benefits 

Sample

Participant survey: This survey will be administered to a random sample of program participants based on 90/10 confidence/precision level (or better) – roughly twice as large as impact sample or 38 participants over 3 years. The trade-ally survey will include a census of retro-commissioning service providers (RSP), about 8 RSPs and one compressed air RSP.  It will be administered to allies who have participated in training regardless of activity with the program in a given year.
Table 3. Sample

	N
	What
	Who
	How Many
	When 
	Comments

	Impact Assessment

	1
	Site M&V
	Participants
	Up to 26
	July 2009 and 2010
	Size dependent on population

	2
	Telephone Survey
	Participants
	Up to census
	June 2010 and June 2011
	

	
	
	
	
	
	

	Process Assessment

	3
	Depth Interview
	Program Staff
	8
	January 2010
	

	4
	Depth Interview
	Program Partners
	8
	April 2010
	

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

	6
	Depth Interview
	Program Staff
	4
	January 2011
	

	7
	Depth Interview
	Program Partners
	12
	April 2011
	

	8
	Training Review
	Program Staff
	1
	May 2009
	


Analysis

Data analysis will be conducted following completion of each year’s primary data collection via phone surveys and in person interviews.

Free ridership – Algorithm approach using survey self-report data. Triangulate between participant surveys, equipment vendor surveys, and account rep interviews. Enhanced cases will include input from industry experts and any relevant findings from secondary research.

Spillover – The existence of participant spillover will be examined using survey self-report data in PY2008. If preliminary evidence of significant spillover is found in PY2008, a more extensive effort will be undertaken to quantify it in PY2009.

Process – Examine trade ally surveys, participant surveys, and manager interviews to develop common and/or influential themes in those discussions.  
Reporting Schedule Summary

Table 4. 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
	
	
	04/02/2009
	04/30/2009

	4
	Review and comment on program tracking system structure, data and content
	
	
	04/02/2009
	04/21/2009

	4
	Review program theory and logic model (if available)
	03/30/2009
	04/21/2009
	
	

	5A & 5B
	Impact and Process Evaluation activities
	
	
	
	

	
	Conduct program manager interviews
	07/02/2009
	07/31/2009
	
	

	
	Develop impact and NTG/process samples
	Every quarter starting 03/31/2009
	
	
	

	
	Design NTG/process surveys
	01/02/2010
	01/31/2010
	
	

	
	Conduct NTG/process phone surveys 
	04/15/2010

04/15/2011
	06/15/2010

06/15/2011
	
	

	
	Conduct field data collection/on-site audits
	07/15/2009

07/15/2010

04/15/2011
	09/15/2009

09/15/2010

06/15/2011
	
	

	
	Analyze data
	10/15/2009

10/15/2010

06/15/2011
	12/15/2009

12/15/2010

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 5. Budget
	Task
	PY2008
	PY2009
	PY2010
	Total

	Task 2 Develop Evaluation Plan
	$6,929
	$0
	$0
	6,929

	Task 3 Verification and Due Diligence
	$1,599
	$4,461
	$0
	6,060

	Task 4 Tracking Systems, Program Theories, Communications
	$4,935
	$4,386
	$4,424
	13,745

	Task 5A Impact Evaluation
	$14,842
	$68,177
	$110,706
	193,725

	Task 5B Process Evaluation
	$2,542
	$24,292
	$32,782
	59,616

	Task 6 Reporting
	$1,112
	$18,454
	$40,498
	60,064

	Total
	31,959
	119,770
	188,410
	340,139


PY 2008 evaluation activities are primarily related to evaluation planning and evaluation of trade ally training.
� Ex post refers to the estimated impact found by the evaluation team.
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