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Executive Summary

RLW Analytics performed a process evaluation for the Northeast Utilities (NU) Retrocommissioning (RCx) Pilot.  This pilot grew out initial efforts by the Business Council of Fairfield County (SACIA) and the U.S. EPA to develop a RCx program after benchmarking approximately 12 million square feet in Fairfield County.  Northeast Utilities was authorized by the Connecticut Energy Conservation Management Board (ECMB) on April 14, 2004 to develop and launched this pilot to serve five selected buildings in Southwest Connecticut.   Joint funding and authorization for the Pilot was granted by the Department of Public Utility Control (DPUC) to Connecticut Light and Power (CL&P) and United Illuminating Company (UI) on May 6, 2004.  
Portland Energy Conservation Incorporated (PECI) was hired by the utilities to develop the pilot design, a set of protocols to be followed, and a Request for Qualifications to solicit qualified engineering firms, of which five were selected and matched to the five participating buildings.  The pilot was formally launched on December 1, 2004, with a kickoff meeting for all of the participants and providers.  Each project was subsequently launched in December 2004, and independently progressed along differing timelines.  Two of the projects eventually halted for reasons relating to internal issues and growing challenges towards meeting the project guidelines or goals.  One project was completed fairly close to the original projected schedule in October 2005, while the   implementation of all measures in late spring 2006 for two other projects.  

For the process evaluation of this pilot, RLW reviewed pilot materials and conducted 26 interviews with participants, their RCx providers, utility staff, and interested stakeholders.  For comparative assessment of the findings and outcomes for this pilot, RLW also reviewed secondary studies about RCx and related programs, as well as attended several phone/web seminars relating to recent RCx programs.  

1.1 Summary of Pilot Strengths

Pilot Design. All interviewees expressed that they felt the overall program design flow was effective and straightforward.  Both PECI and the utility staff felt that the time and effort to integrate the RCx steps with the utility administrative process was reasonable.  

The structure of the pilot protocols is fairly similar to other RCx programs implemented in other areas of the country.  This pilot’s RCx protocol flow of scoping, investigation, implementation, verification, and persistence training are replicated in similar steps by those RCx programs for Xcel Energy, San Diego Gas and Electric, NYSERDA, and Southern California Edison RCx projects in their partnership programs.

Stakeholder support.  Most of the building participants gave high marks to the level of initial support given by SACIA and the EPA.  SACIA was cited by these participants as the key catalyst towards getting the concept and then the pilot off the ground; other interviewees pointed positively to SACIA’s work as well.  The US EPA’s role in conducting the initial benchmarking and subsequent engagement in the pilot’s progress was also cited by several participants as important contributions.  

RFQ Process and Selection; Quality of Providers.  All providers expressed that the RFQ design and process was fair and straightforward.  There appeared to be a sufficient number of respondents in the RFQ to properly screen and select sufficiently qualified firms for this pilot.  In the provider interviews, each of the providers expressed that they found the RFQ manageable to respond.  The providers demonstrated reasonable qualifications in commissioning and Retrocommissioning work.  Participating owners expressed that they were satisfied with the quality of their provider as well, and those who completed their projects expressed satisfaction with their work; one owner engaged the engineering firm for further work beyond the initial RCx project. 

Benchmarking.  Benchmarking appeared to be an important early element in getting initial interest and buy-in from the pilot participants.  Most of the building owners said that benchmarking was one of the early things that caught their interest and started them towards accepting to participate.  

Outcomes.  Three of the projects were completed.  In particular, one project appeared to fit all the outcomes desired by the sponsors and stakeholders: 

1. The RCx provider and the customer worked well and communicated closely during the entire process

2. The customer was satisfied with the quality of the work and how it rolled out

3. The savings were significant in both in the amount and the percentage of annual electricity use, and are projected to match the planned amounts

4. The building owner contracted with the RCx provider to provide additional work; in addition, the owner expressed in the interview that they would be interested in expanding similar efforts to other parts of their portfolio

1.2 Findings

RLW identified two primary and eight secondary program design issues. 

The primary findings were:  

1.  The pilot appeared to have a need for more direct and structured organizational arrangement.  This was evident from the uncertainty about project roles and communications among a number of participants.  Timelines were stretched out by the number of corrections and resubmissions in the review process, caused in some cases by provider or owner misunderstanding on what constituted a RCx measure. 

2.  The scoping protocol was viewed by most participants as a dissatisfactory step that cost the providers much more in time than the incentive allowed.  It was found that other RCx programs have also dropped a similar protocol for the same reasons.  

The secondary findings were: 

1.  The pilot protocol of arbitrarily pairing building owners with RCx providers was dissatisfactory to both owners and providers. 

2.  Builder and provider perceptions of the need and amount of incentives differed, although a 50% cost incentive was generally expressed as necessary for future program participation.  

3.  Some building owners were not prepared for the total cost of additional building staff involvement.  

4.  For several projects, third party controls contractors proved to be an unexpected challenge to work with.

5.  Projects performed by geographically distant providers showed some challenges in communications, both electronically (in the ability to remotely access a building’s energy management system to download trending data) and in personal communications for project management. 

6.  RCx projects conducted in high-end buildings can provide both energy savings and  imperceptible changes in tenant comfort.

7.  The investigation reporting spreadsheet should be modified to make it easier for providers to scan, input data, and print out.

8.  While natural gas savings were also created in each completed project, participants expressed a desire to more fully identify and capture natural gas savings through RCx.  
Management of Protocol Cycles

The most significant and complex challenge in the pilot surrounded the time and effort involved towards developing the final list of measures for implementation, and in some cases, for the initial scoping study.  The process for determining eligible measures appears to have been a primary contributing source of the project delays, and ultimately for some lasting feelings of dissatisfaction among some participants.   

The dissatisfaction was not at all expressed as specific to the utility program staff themselves, but a feeling of dissatisfaction and uncertainty among parties ultimately within the rollout of the pilot design.  Secondly, this was not a unique situation, and these outcomes are symptomatic of a larger issue that has arisen as similar findings in other RCx programs throughout the country.  Thirdly, as a pilot this was a brand-new process that brought together many different players at one time, where an initial learning curve was encountered with false steps and long revolutions.  It is natural and expected that any subsequent offering would have smoother and shorter cycles. 

From an overall assessment of the issues on management of the protocols, it appears the pilot could have benefited from real time “hands on” management, or people specifically serving in the role of “general contractor”, where a single person or entity could closely monitor each project, quickly resolve roadblocks, push people along where needed, and smooth out communications.  

The initial learning curve for all parties also appeared to contribute to some of these challenges as well, which is similar to initial challenges experienced in RCx programs in other parts of the country.  

The particular symptoms that arose were:

Uncertainty over project management and communication cycles.  Some providers and builders were never really sure who should be the ones to push things along in their respective project.  Some building owners did not clearly recognize that the utility program administrator is not in a position to monitor and control the contractor’s timeline on project phases.  Some interviewees expressed regret that PECI had not remained actively involved with the pilot after the initial launch, and felt that the eventual diminished role of PECI contributed to project slow downs as measures recommended by the RCx providers were being assessed during the utility review process.

Another contributing factor for at least one project was the loss of an internal “champion” within the building ownership staff, who would serve as the singular source of contact, knowledge, and motivation within the building ownership’s internal structure to cut through the number of small issues and problems that inevitably crop up in a RCx project.  

Review process on reports. Some interviewees said that the review process for each of the deliverables – scoping, investigation, and implementation plans – took up time and pushed back projects beyond the expected deadlines.  

The three contributing elements that appear to arise from these comments were:

 a)  The time required to complete key project protocols  Several of the building owners expressed dissatisfaction on the amount of time it took to go through the utility review processes, in particular, the final list of measures and the letter of agreement.  This appeared to be a slow down caused by a number of return steps taken during the review process, the actual length of time taken between each step, and in several cases the lengthy legal reviews on both sides.  The drawn out timelines in some projects became barriers themselves for proper completion for some projects.  
b) Time required to reach agreement on what measures should be considered RCx measures versus capital improvements  All the participants made reference to the time that was taken to segregate capital measures from RCx measures during the review process.  In at least one case, it appeared that the RCx process was not quite clearly understood by the facility managers.  Similar conditions were noted by utility staff as well.  Several providers and owners felt this step could have been a more collaborative process with all parties equally engaged.  
c) Some site personnel felt they were “out of the loop” on conversations about the projects between providers and utility staff, and would have liked to have input in this process.  Because of this perception, it appears that final completion of the review process became complicated and slowed down.  One building owner claimed they were not included in the review process between the provider and the utility on the final list of measures. This appears also as a symptom of a larger issue where expectations or understandings about the pilot were not aligned.  

Role of the scoping study

The usefulness and the size of the scoping study, along with the initial incentive, elicited significant comments.  The initial scoping study was intended to provide the RCx firm a chance to get a simple snapshot of the building systems and needs, and develop some preliminary “buy in” from the building owner for proceeding.  

It was discovered that the engineering firms that did an excellent job on the scoping study spent many more labor hours on collecting and reporting the results than the $3,000 incentive had meant to cover.  In turn, most of the providers readily admitted that they had spent many more labor hours on the scoping step; their motivations ranged from a demonstration of goodwill towards the utilities to general expectations that they could make up the cost later.  Most of the providers said that they would prefer either to keep away from providing details and submit initial assessments, or to do this kind of scoping work with higher incentives.  These results echoed the findings found by the managers of other RCx programs.

Other Findings

Pairing with RCx providers.  All parties had misgivings with the pairing strategy for building owners and RCx providers.  Each of the building owners and providers – except for the one firm allowed to conduct pre-screening and select its RCx provider – said they were not informed on who they would be paired with until just before or even only during the kickoff presentation.  Providers in this pilot and reports from other RCx programs point out that relationship building with the building owners is critical towards a smooth and timely launch of an RCx project.  

The Role and Amount of Incentives.  There were differences among respondents about the proper amount of incentives that should even have been used in the pilot.  A few respondents conjectured that this pilot itself could not be a true test of participation because 100% of the project costs were paid by the pilot program.  

Three building owners stated incentives should match a 2-years-or-fewer simple payback.  Another allowed for 3 years simple payback, but also qualified that all capital improvement projects must meet an internal investment test.  One other owner expressed that capital projects must meet a higher priority of occupant comfort.  Some providers felt 50% of costs were necessary, while others felt a flexible buydown strategy of one to two years payback was preferable. 

Building participants and providers were asked if their current project would have been pursued if (hypothetically) it had not had incentives, and what the minimum incentive would have to be if a similar project was considered in the future.  All except one owner said they would have not pursued the project without incentives.   The interview responses from those other than building owners and providers were similar, with almost all believing a 50% cost sharing incentive was applicable.   

The cost of building owner and vendor staff involvement.  This appears to be an outcome in the process that was not anticipated by anyone in the planning.  Each of the building owners pointed out that a significant cost was borne by them for staff costs directly relating to the project beyond what was anticipated.  One building owner stated they had incurred about $35,000 in costs relating to either staff time used while working with the RCx engineer or for additional security staffing while work was being conducted, while another estimated $20,000 of staff time was used.  Another owner expressed his displeasure in unexpected cost in direct labor along with the amount of his own time taken up in the back-and-forth review process on the implementation plan.

Challenges of working with third party controls vendors.  Two RCx providers found significant difficulties in working with the building controls and staying in communication with the controls vendor.  In one project, the RCx provider said trending data was difficult to get, and incomplete when data was accessible. In another project, the RCx provider said the EMS contractor could not provide cost estimates of the work that was being recommended.  These same concerns were echoed on the owner side as well.  

Operational limitations of out-of-state providers.   In one project, the building facility manager said that the geographic distance between themselves and their RCx provider exacerbated the time it took to go through several cycles in the review process over the final investigation report. Another project situation arose where the provider said they discovered – after the project already began – that it was not possible to remotely access the project building’s automatic system, which his slowed down their project and compelled them to consider alternative means to conduct post-project trending analysis. 

RCx creates positive savings with same levels of occupant comfort in high-end buildings where occupant comfort is already a top priority.  Most of the respondents expressed that they already had a high priority towards occupant comfort; in fact, some measures or project elements in the pilot were deferred over concerns about creating perceived differences.  A current RLW evaluation of a California program also revealed very positive anecdotes that the RCx-treated buildings were as comfortable after the RCx projects as before.  It appears that in high end commercial buildings RCx improvements may not necessarily improve the high degree of occupant comfort already present, but certainly save dollars to achieve the same comfort.  

Reporting spreadsheet.  Three of the providers expressed dissatisfaction with the reporting spreadsheet for the investigation phase.  These respondents said they normally write narratives for their investigative reports, and the spreadsheet format given to them was unwieldy to use.  In particular, these providers said it was difficult to keep place while physically viewing only a portion of the spreadsheet on the screen, and was difficult to physically transfer the spreadsheet into useable hard copy form.  They would have preferred a more manageable format that is easier to view on a computer screen as well as to insert into a final report.

Desire by participants to capture natural gas savings.  It was learned from the initial evaluation process that the local gas company was not involved in this pilot, which can be true in other RCx programs.  Although gas savings was not an expressed goal of the pilot, several interviewees pointed out that the pilot makes a significant miss when gas savings are not included in the assessment of savings outcomes during the investigation.  The pilot program nonetheless resulted ingas savings for each of the projects that were completed

1.3 Recommendations

1. Increase resources required to continue the pilot or expand into a program.  

A. Place a single manager with dedicated time for the program.  This would ideally be a single, clearly defined, and consistently engaged manager or staff person who is formally dedicated towards the pilot or subsequent program.  This person would closely monitor each project, quickly resolve issues that bog down progress, rapidly address conflicts, and be a central source of communications.  This staffing could be either a person from the utility or a third party contractor.  Likewise, an “internal champion” must be identified by the building owner who also can quickly make or secure decisions, and who is dedicated towards seeing the project reach timely completion.  

B. Insert language in the Letter of Agreement that clearly identifies who will be serving as the general contractor for the project.  The building owner has to be given clear understanding of their responsibility to manage the project.  This means that they have to decide and then sign the Letter of Agreement to either serve as the general contractor for the work, or, to use an outside 3rd party as the general contractor (which can be the RCx provider itself).  

C. Establish frequent and consistently scheduled progress meetings.  An established cycle of progress meetings for all parties can be established starting from the time the building owner makes a commitment via the Memorandum of Understanding.  These can start as monthly meetings until the implementation starts, where it can move into twice-a-month meetings. 

D. Continue partnership with business groups.  Leveraging partnerships with other entities is useful because members will be receptive to what their organization supports.  Several interviewees also recommend that it is important to gain the attention and buy-in from the senior officers of the firms who own or operate the buildings, who are typically the active members of these business groups.  This recommendation follows in suit with strategies of other RCx programs.  

2. Split the formal scoping study deliverable. 

A. Modify the screening process.  Our recommendation is to make the screening tool a stronger introductory step and pass over the formal scoping protocol. A recommended draft screening tool is shown in Attachment A.  The intent is not to compel the potential customer to submit a lot of information, but raise awareness of the things that are necessary for a successful RCx project.  

B. Fold the scoping study into the RCX investigation report as an initial step.  Our recommendation is to remove the scoping study from the formal set of protocols, and split out the intended function of the scoping study between the screening step and the investigative report.  After the initial screening and initial site visit by the utility/utility representative, a Memo of Understanding would be issued to the customer and signed.  The customer would then choose a provider from the utility’s pre-qualified list.  The provider would then do an initial walkthrough assessment to do a scope of work for the investigation report.  Once approved by the utility and the building owner, the provider would then proceed with the full investigation.  This would include the identification of deficiencies for correction as well as all recommended measures.  The initial screening review would need to be done by someone who is knowledgeable about EMS and controls.  

3. Consider modifying the incentive structures for any future program. 

We recommend that the investigation and the project implementation for the existing pilot would be a 50/50 cost-sharing proposition.  A helpful mechanism to help move projects in a timely fashion is to split the 50% incentive into a beginning and ending amount, that is, 25% up front and 25% at the end of the deliverable.

4. Allow owners to select RCx provider from a pre-qualified pool.  

We recommend that the utilities allow owners to select a provider from a pre-qualified pool, which replicates other proven models. Utilizing a “pool” of experienced RCx providers will also contribute to lower program and participation costs.  

5. Include the forecasted cost of building owner and vendor staff involvement in project planning.   

This does not necessarily equate to an automatic additional cost that the utility should expected to cover in the incentives, but the issue does need to be covered with building applicants during the screening process and initial project planning steps. These could be considered “in-kind” costs.  From our interviews, the three types of estimated internal labor costs that need to be assessed by the building owner are security costs, building facility management and technician costs, and the building facility manager’s time (which had been accounted for as 20 hours of time in current agreements).

6. RCx providers should be made aware of tenant comfort sensitivities.  

It is important to assure prospective participants and their respective provider that potential RCx measures can be reviewed to assess the likelihood – zero, minimal, or possible – that the changes will be detectable to the occupants.  This assurance can help make prospective participants feel at ease about the possible recommendations, and in turn set the stage that any conversations with the provider over these sensitivities will not be negatively misinterpreted.

7. Simplify the reporting spreadsheet.   

We recommend limiting descriptions to just summaries in the spreadsheets.  The detailed descriptions can then be included in attached word documents.   

8. Consider a tie-in with the local gas company to maximize gas savings.  

There is precedent in other efficiency programs for the local gas utility team to collaborate with the local electric company on program offerings.  At the least, it would be useful if the project participants and providers can at least count dollar savings from reduced natural gas usage and avoided capacity charges in the assessment of overall RCx benefits. 

Introduction and Purpose
This document represents a process report from research conducted by RLW Analytics for an evaluation of Northeast Utilities’ (NU) Retrocommissioning (RCx) Pilot Program.  It is a comprehensive process evaluation by RLW for this pilot to provide analysis of this current offering, and provide recommendations for subsequent extensions or larger future programs.   

Northeast Utilities, as representing Connecticut Light and Power and United Illuminating, tasked RLW with producing a process evaluation of the pilot protocols and outcomes, and to deliver an impact evaluation that assessed the savings impact of the project.  

Evaluation Objectives and Methodology
1.4   Primary Evaluation Objectives

The primary evaluation objectives of this study are to:

1. Determine the effectiveness of the detailed protocols in delivering energy savings and satisfying the building owners; 

2. Verify the final implemented savings estimates, and 

3. Recalculate the benefit-to-cost (BCR) ratio for each site based on any appropriate adjustments that need to be made. 

This report provides the process evaluation report to meet objective #1 (above).  A second impact evaluation report will be delivered separately.  

1.5 Pilot Process Evaluation Objectives

Per the approved workplan, the list of researchable questions was developed into interview guides per each of the following pilot actors and participants:

	Question
	Interested Parties / Pgm Developers
	Bldg. Owner

& Facility Manager
	Utility Pgm. Admin.
	RCx Provider
	Selected Tenants

	Program design - background and development


	(
	
	(
	
	

	Desired and perceived program outcomes


	(
	
	(
	(
	

	Program goals clearly understood


	(
	(
	
	(
	

	Program delivery effectiveness


	(
	(
	(
	(
	

	Proper and effective communications between all parties
	(
	(
	(
	(
	

	Quality and effectiveness of Pilot contractors


	(
	(
	(
	
	

	Timeliness of program delivery and incentives


	(
	(
	(
	(
	

	Levels of satisfaction for all parties in the process
	(
	(
	(
	(
	(

	Types and levels of motivation for participating


	
	(
	
	(
	(

	Levels of motivation for participants on varying incentive levels
	(
	(
	(
	
	

	Perceptions and motivations for non-energy benefits
	(
	(
	
	(
	(

	Deferred opportunities a

	(
	(
	
	(
	(


a Savings opportunities that were deferred by management for reasons beyond or separate to the potential energy savings.  This is supported in part by information gathered during the impact evaluation task.

Table 1: Researchable Questions
1.6 Pilot Impact Evaluation Objectives

Concurrent with the process evaluation, an impact evaluation was requested by NU and the evaluation team specifically for the following deliverables:

· Individual site reports

· A finalized impact evaluation report that summarized the above individual site reports and assess the work that was done before retro-commissioning, during retro-commissioning, and what was considered but was deferred.  In particular, the impact evaluation describes – 

· all the measures identified and implemented

· how decisions about those measures were made 

· projected savings and projected costs if measures are implemented

· what measures were in the building before retro-commissioning, and what the future outlook for each building will be as a result of retro-commissioning.

Methodology

Scope of Work

The evaluation scope of work entailed eight tasks:

Task 1:     Develop Workplan

· Schedule and conduct a kickoff meeting
· Review scope of work
· Deliver memo of meeting and final workplan for approval

Task 2:     Develop and Administer Process Interviews

· Submit interview instruments for approval   

· Contact and conduct interviews

Task 3:     Prepare Process Report 

Task 4:     Develop an M&V Plan

· Develop M&V plan for end-uses covered in study as part of kickoff meeting preparation and workplan

Task 5:     Participant Site Work and Site Report

· Conduct site visits according to M&V plans and perform personal surveys with site contact

· View work performed for continuity of process, adherence to training and persistence strategies, verify accuracy of verification trend analysis.

Task 6:     Summary Analysis and Recommendations

· Complete analyses 

· Recommend ways for improving the future estimates of program impacts

· Prepare draft and final reports

Task 7:     Project Management

· Perform kickoff meeting and generate subsequent workplan

· Provide status reports

· Perform reporting as discussed above


Task 8:     Reports and Presentations 

· Present findings to the evaluation team 

An evaluation kickoff meeting was conducted on July 13, 2005.  The meeting reviewed the projects and timelines to date, the objectives for the process and impact evaluations, and initial strategies for the evaluation tasks.  Minutes of the meeting were kept by RLW and forwarded to the evaluation team.  The proposal and updated decisions or information brought up at the kickoff meeting were used to develop a final workplan.  After the kickoff meeting, the RLW team requested and reviewed all data relating to the program participants to comprehensively understand the project and to prepare for this final workplan and the future M&V plan. 

In-depth interviews were completed with:

· All utility staff involved with the pilot

· All stakeholders and interested parties involved in the pilot concept and design

· All RCx providers, i.e. the engineering firms that conducted the projects (both project managers, and in two cases the field staff)

· All end users, specifically the facility managers and staff involved with the project

 In addition, the evaluators interviewed key participants who have been involved in the design and/or implementation of the program.

As proposed, most interviews were conducted in person, including most utility program administrators, end-user participants, and Connecticut-based RCx providers.  Telephone interviews were conducted for RCx providers and interested parties outside of Connecticut.  

Since each project unfolded along different timelines, interviews were staggered to follow closely upon completions.  Interview guides were developed and submitted to the evaluation team ahead of time, and comments were incorporated into the guides before final versions were completed for use.  

As requested by the evaluation team, interviews of utility administrators and interested parties were conducted before any projects were completed.  Along the same request, interviews of RCx providers and building owners were conducted just before final implementation and monitoring.  In order to ensure we had comprehensive interview answers, we had conducted a number of brief follow up calls and e-mails with interviewees to get final details, to clarify project issues, and to determine status on implementation and verification.   


A total of 26 interviews were planned.  Two additional interviews were conducted with project field staff for two particular projects.  The table below shows the finalized interviewee list and count:

	Pilot Participant Type
	Planned
	Completed

	Utility Staff and Administrators
	6
	5

	Stakeholders and Interested Parties
	8
	7

	RCx Providers
	5
	7

	End Users – Facility Managers and Staff
	5
	7

	Tenants 
	2
	0

	TOTAL 
	26
	26


Table 2: Interview Counts

Each type of program participant was interviewed using guides that were tailored to gather information that specific to his/her role in the program.  Interview questions were composed to follow these researchable questions shown at the top of this section.

In lieu of a formal interview, extensive feedback and pilot information was directly provided by ECMB program consultant to RLW during the interview phase of the evaluation. 

During the kickoff meeting, the evaluation team had requested the RLW interview tenants from the two projects that had leased space.  However, the building managers of both of these projects declined to provide contact information or make any introductions for RLW.  One building manager said that a new major tenant was coming into the space during the project, and wouldn’t know about the project or any perceived differences.  In addition, this manager expressed reservations that asking about perceptions on conditions would raise a false concern with the incoming tenant that something could be “different” after the lease has been completed.  The second building manager conducted the RCx without involving the building tenant, and was similarly reluctant about making the tenant aware of it after the fact.  Both managers expressed that their requirement to ensure absolute tenant comfort was a higher priority than the prospective energy savings.  

Several of the providers had replaced the original project managers who had started with the pilot.  It took a number of attempts and clarifying phone calls or e-mails to determine who had taken over the project management in each firm.  In two projects, the original project manager had moved on to another firm or no longer was directly involved with the project. For these projects, we decided to further interview the field engineers who had been part of the project in order to gain better insight – and fill in some gaps – from the interviews we had performed with the current project managers.  

In addition to the site visits and interviews, we had also attended the persistence workshop conducted for the first completed project on October 30, 2005.  Observations were made about the quality and detail of the persistence training conducted.  Although this was not in the original scope of work, we felt that it would be beneficial to observe the workshop and make first hand notes about it for this evaluation. 

Secondary and Follow Up Research

In support of the project, RLW took several steps above the scope of work to gather further research.  One step was to attend an on-line seminar on RCx programs (called a “brown bag session) hosted by the Association of Energy Service Professionals on March 1, 2006.  Three presentations were given by NYSERDA, Nexant (for Xcel Energy’s Colorado programs), and PECI (on the San Diego Gas and Electric program).  The presenters described the results to date for their individual RCx programs.  This provides a solid foundation to do a high level comparison with the results of this pilot, and to further strengthen recommendations for this pilot by taking advantage of the lessons learned from these other programs. 

RLW is concurrently evaluating the Southern California Edison-San Diego Gas and Electric-Los Angeles County Partnership, which includes RCx projects.  Although this evaluation is being completed about the same time this report is submitted, there are several public presentations and papers already available from participants of this Partnership that were used as comparative sources here. 

In addition, other industry reports and conference presentations, particularly the National Conference on Building Commissioning, were reviewed and cited as appropriate to further strengthen the analysis about the program design and recommendations.  In particular, all of these sources were used to assess related outcomes from this pilot, as well as provide citations that reflect or support recommendations made in this report. 

This final process evaluation report consists of the following:

1. Introduction

2. Process evaluation objectives

3. Methodology, including final list of interviewees

4. Detailed review of all major findings

5. Assessment of program operations, program management, and organizational structure, including desired incentive levels by participants 

6. Conclusions, and

7. Prioritized recommendations for implementation by the utilities pertinent to the achievement of the stated program goals.

Pilot Development, Design, and Implementation

This section provides the following narratives:

a. Chronological review of events leading up to the development and launch of the project

b. Pilot description

c. Outcomes 

d. Initial assessment of program operations, management, and organizational structure

e. Initial assessment of incentive levels

The next section provides for an initial set of conclusions and recommendations.  The final report will incorporate these narratives within the more formalized and detailed analysis per the sections previously described above. 

1.7 Chronological Review

Initial Concept 

The initial catalyst for the program began in early spring of 2002, when a request was made by CL&P executives for The Business Council of Fairfield County (now SACIA) to convene a meeting of building owners to discuss the utility’s existing energy conservation programs. The response of the building owners illuminated their concerns that the utility programs only covered electricity savings, and they perceived some limitations on benefits from existing programs.  Some building owners also expressed concerns from their past experiences working with ESCOs.  
The conceptual seed for the program came up at a workshop for the Southwest Connecticut Demand Response Project team on September 24, 2002 in New Haven, CT.  At the meeting, Joe McGee of SACIA and Bill White of the EPA discussed establishing an energy conservation program for commercial office buildings.  It was discussed in this and subsequent conversations that the EPA portfolio tool could be used to first benchmark all the commercial buildings in southwest Connecticut, and then to target resources towards those owners identified as needing the most support in reducing energy use.  

EPA and SACIA then organized a series of meetings to flesh out the idea of benchmarking and improving energy efficiency to present it to the member companies of SACIA, and build support for the effort.  The approach that was initially developed came entirely from the Energy Star program.  In particular, the benchmarking was conducted through the Energy Star Portfolio Manager tool, and the conceptual approach towards whole building energy performance was taken from Energy Star’s Energy Management guidelines.   

By spring of 2003, the regional EPA office - including support from staff from EPA headquarters in Washington DC and SACIA - had completed benchmarking 10 to 12 million square feet of office space in Fairfield County.  The scoring was significantly low for many buildings.  On the benchmarking scale of 1 to 100 (with 75 as a recognized threshold for efficiency) scores ranged from 1 to 56, with an average score of 24.

The initial benchmarking results were met with disbelief and skepticism by some facility managers of scored buildings.  The EPA and SACIA double- and triple-checked all data, and the low scores persisted.  Owners were urged to consider the larger issue of looking for energy efficiency opportunities within the overall building operations rather than dwell on the score itself. This was expressed in interviews as particularly true of the sites that have an intensive amount of energy use per square foot comparable to other commercial buildings.  The idea was then raised towards launching a Retrocommissioning initiative to capture those opportunities.
 

Members of the Connecticut DPUC and the utilities were next reached about the results.  It was shared to the DPUC staff and the utilities that there appeared to be a new opportunity that could be taken to bridge the gap between the savings captured through the existing prescriptive programs, and, the desires of the commercial building owners to have a more comprehensive, holistic approach towards energy savings.  

Program Concept 

The utilities first presented a program design concept at the end of 2003 that utilized the existing O&M program.  This was not met with satisfactory approval by a number of parties, and in February 2004 Portland Energy Conservation Incorporated () (PECI) was invited by EPA and SACIA to present and discuss a RCx program design and approach.  Members of Northeast Utilities, the DPUC, and the Connecticut DEP – as well as member companies of SACIA - were invited to attend a PECI presentation on Retrocommissioning, as well as a subsequent presentation in March 2004. By this juncture some of the companies that were most skeptical of benchmarking began to feel more amenable to the RCX concept.  Several of them had told the EPA and SACIA staff that they had already started to take steps to investigate their problems and address them on their own.  

The utility agreed to hire PECI to develop a RCx program that would be developed as a pilot program with five of the companies that had benchmarked their buildings and had low benchmark scores. This pilot would be used to determine if RCx should become a new energy conservation program supported with state financial incentives.  SACIA, in collaboration with the EPA, proposed and submitted an energy conservation pilot, which was authorized by the Energy Conservation Management Board (ECMB) on April 13, 2004 for $50,000 to develop a scope and standard with an additional $100,000 for the actual investigation.  

On April 21, 2004, The Connecticut Light and Power Company (CL&P) and The United Illuminating Company (UI) jointly requested funding and authorization to commence a joint Retro-Commissioning Pilot Program within the Companies’ respective Conservation and Load Management (C&LM) Operations & Maintenance Programs.  On May 6, 2004, the Department of Public Utility Control (DPUC) granted this request. 

Program Design 

PECI was subsequently hired by the utilities to act as a consultant to develop the program.  It was determined that PECI offered a unique set of experiences and skills specific to the pilot program development, so a competitive bid was not released.  
PECI’s initial program drafts had to go through a program development committee. The utilities needed to have the program fit into their existing program delivery template and invoicing procedures and protocols, so a collaborative effort was made between CL&P and PECI to develop a program delivery and flow chart that allowed the delivery of the pilot to interface between the utility’s various business elements and requirements, as well as fit within the already existing programs and tools.  Several iterations were performed to finally complete the program design.   A final program process and work plan was delivered on June 15, 2004. 

Pilot Participant Selection 

The buildings selected were from a pool of those who had low benchmark scores.  Of these, a further screening was conducted along these two sets of qualifications:

Operational conditions:

· Commercial customer of CP&L or UI

· Owner responsible for operating expenses

· Owner willing to commit at least 20 hours of staff time

· No planned major renovations/retrofits in the next 3 years

· No known barriers to implementing RCx measures

· Owner willing to disclose project results for future case studies

Preferred building characteristics:

· Large building

· High energy consumption

· Robust energy management control system (DDC)

· Mech. equipment <12 years old

· Knowledgeable and available building staff

· >75% building occupancy

· History of efficiency investments

· Good relationships with service contractors

A total of five buildings were chosen.  However, one particular candidate did not pass the initial screening criteria per the above list.  UI recommended another company as a replacement, which was viewed as a convenient substitute because they were already a member of SACIA, along with the fact that UI had worked with them before.  

Provider Selection

Northeast Utilities and PECI next developed a Request for Qualifications (RFQ) for engineering providers. The RFQ was sent out to combined list of qualified firms known by the utilities and PECI.  Approximately ten responses were sent back.  The electronic responses were collected by the utility, which next deleted any references to the bidding firm in the electronic copies, and then forwarded to PECI for screening and technical evaluation.  

Of the ten respondents, two did not qualify at all due to lack of the experience.  Of the remaining qualified firms, two were further eliminated because of the proposed cost structures.  

The program process set up by the utilities was to assign one approved RCx provider to each of the five buildings to be served under the pilot.  Because of their security and confidentiality requirements, one particular building owner was allowed to first examine all the qualified providers.  Based on their own screening assessment, a specific RCx provider were ultimately chosen by this building owner.  The remaining providers were arbitrarily assigned to the remaining three buildings.  

Program Launch

PECI next organized and scheduled a kickoff presentation meeting on December 1, 2004 to present and discuss the program process to all participants and stakeholders.  In the interview results of building facility managers and their respective providers, each of the building owners and engineering firms – except for the building owner and RCx firm that were initially matched - said they first learned of whom they would be paired either just before, or initially at, this meeting.  

At this point PECI completed its main role as contracted by the utilities, and CL&P and UI became the program administrators. PECI remained on contract to provide technical reviews of the individual project scoping studies. 

A Memorandum of Understanding was issued to each of the building participants on December 1, 2004.  Initial steps for the scoping studies took place in December 2004.  Three of the five scoping studies were completed by February 7, 2005, and presentations were made to the ECMB on the initial results of these studies on February 9, 2005, with approval given for further continuance.  
Pilot Design 

PECI – along with input by NU staff – designed the pilot process that incorporated all elements of their RCx program design along with the protocols and payment steps that NU required.  In the interviews, both PECI and utility staff expressed that this was a collaborative exercise that only took several iterations to fine-tune and complete. 

This set of pilot protocols closely follows other RCx programs designed by PECI and others.
  For this program design, PECI took all the key steps needed for successful RCx projects and converted them into individualized steps with distinctive deliverables.  This program delivery design then integrated several steps that NU required to have the program process fit other utility program protocols. 

Figure 1 through Figure 3 illustrates the program flow.  As shown here, the program model directs each building owner to follow a linear path that starts with a Memorandum of Understanding (MOU), and then moves on to each of these major steps: 

1. Building scoping: Determine the potential for cost-effective opportunities at a facility; RCx providers conduct the studies and present their findings to the owners. If viable opportunities are identified for RCx, the owner may agree to proceed to an RCx investigation. 

2. RCx investigation: The RCx provider conducts a deeper analysis of the building operations and summarizes the results, including cost and savings estimates. A final package, composed of selected improvements and utility incentives, is presented in an implementation plan to the owner. 

3. Implementation: The owner may use in-house staff, hire the RCx firm, contract with outside contractors, or any combination of the three.

4. Persistence/Tracking: The pilot has three strategies to ensure persistence of the effects over time: 1) careful documentation of what was done and why, revised sequences for operations, any new O&M strategies, and estimates of the expected energy savings; 2) building operator training is performed; 3) a tracking plan is prepared to monitor persistence.

5. Verification: Upon conclusion of the project, a verification report is required from a Quality Assurance contractor who is responsible for on site verification of the installation; final incentive payments are made after a successful inspection.

For illustration, the figures below diagram the pilot program flow. 
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Figure 1: Program Process – part 1
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Figure 2: Program Process – part 2
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Figure 3: Program Process – part 3

In this pilot program design, incentives are provided at three intervals:

· $3,000 is paid upon the completion and acceptance of the scoping study

· 100% of the direct costs for the investigation phase

· Reimbursement is made for the direct costs of the implementation phase: CL&P at 100% and UI at 50%. 

As an additional step, RLW constructed an initial pilot logic model that incorporates the results from the process evaluation, which is attached in the Appendices.  

1.8 Project Results

1.8.1 Final Timeline Milestone  

Figure 4 shows the milestone timeline for the pilot and individual projects.
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Figure 4: Pilot Project Timelines  

1.8.2 Individual Project Results

These tables summarize the results per project.  Detailed descriptions of the projects and results are shown in the impact evaluation report. 

Project 1 - Measures Summary

The table below summarizes all the measures that were identified in the investigation report, and then ultimately installed or deferred.  The owners have also continued on beyond the initial pilot project work into Phase 2 measures.
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Table 3: Project 1 Measures Summary

Project 1 - Savings Summary

The table below summarizes the projected energy savings as given in the Letter of Agreement, and those expected from this project from the verification step.    
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Table 4: Project 1 Savings Summary

Project 2 - Measures Summary  

The table below summarizes the measures that had been proposed at the time when the project ended. 
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Table 5: Project 2 Measures Summary
Project 2 - Savings Summary

This table shows the projected savings from the above measures. 
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Table 6: Project 2 Savings Summary
Project 3 - Measures Summary  

The table below shows a summary of the measure types, projected savings per the Letter of Agreement, and verified savings.   
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Table 7: Project 3 Measures Summary
Project 3 - Savings Summary

The table below shows the savings from the installed measures above. 


Table 8: Project 3 Savings Summary

Project 4 - Measures Summary  

The table below summarizes the measures that had been proposed at the time when the project ended. 
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Table 9: Project 4 Measures Summary
Project 4 - Savings Summary

This table shows the savings that were projected from the above measures. 
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Table 10: Project 4 Savings Summary
Project 5 - Measures Summary  

The table below summarizes all the measures that were identified in the Letter of Agreement and verified.
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Table 11: Project 5 Measures Summary
Project 5 - Savings Summary

The table below shows the summary of savings from the measures above. 


Table 12: Project 5 Savings Summary 
Analysis

This section describes the analysis of results found from the process interviews and documentation review.  References are also made to any outcomes or issues similar to other RCx programs.

1.9 Pilot Strengths

From the interviews and the pilot review, these items stood out as the overall strengths of the pilot.

Pilot Design. All interviewees expressed that they felt the overall program design flow was effective and straightforward.  Both PECI and the utility staff felt that the time and effort to integrate the RCx steps with the utility administrative process was reasonable.  A few interviewees commented on the fact that it took significant time to start from the original program concept into a finalized and acceptable design.

The structure of the pilot protocols is similar to those of other RCx programs implemented in other areas of the country.  As noted earlier under the Secondary Research section, the RCx protocol flow of scoping, investigation, implementation, verification, and persistence training are replicated in similar steps by those RCx programs for Xcel Energy, San Diego Gas and Electric, NYSERDA, and Southern California Edison RCx projects in their partnership programs.

Stakeholder support.  Most of the building participants gave high marks to the level of initial support given by SACIA and the EPA.  SACIA was cited by these participants as the key catalyst towards getting the concept and facilitating awareness among members who are senior management at these firms who own the building and raised initial interest; other interviewees pointed positively to SACIA’s work as well.  

Several participants also cited the US EPA’s role as important to the early steps, and then supportive to the pilot.  As discussed, the EPA helped establish the benchmarking efforts for all the participants, and for at least one participant they looked to see how adjustments could be made on the building scoring. 

RFQ Process and Selection; Quality of Providers.  All providers expressed that the RFQ design and process was fair and straightforward.  As described in the earlier section, there appeared to be a sufficient number of respondents in the RFQ to properly screen and select sufficiently qualified firms for this pilot.  In the provider interviews, each of the providers expressed that they found the RFQ manageable to respond, and expressed no difficulties in responding to the specific qualifications or pricing requests.  There was only one difficulty noted from a firm that the electronic submission format made it hard to submit examples from projects they normally have documented by hard copies.  

The types of qualifications asked for proved to useful to the pilot strengths.  One provider recalled, for example, that the RFQ was carefully designed to be sure that firms had experience on the analytical side of existing building commissioning as opposed to just a background in new building commissioning.

RLW found all providers demonstrated a reasonable level of knowledge and experience in commissioning and retrocommissioning work.  As expected, all five explained that they have significant experience in building commissioning and retrocommissioning, and all but one had also participated in other utility RCx programs and pilots as well.  An on-line search of the Building Commissioning Association also reveals that all except one of the providers are members of the Building Commissioning Association.

In the building owner interviews, owners expressed that they were satisfied with the quality of their providers as well; those who completed their projects through to the end expressed that they were very pleased with their provider, and of those, one expressed an interest in doing more work with them. 

Benchmarking.  It became evident in the interviews that benchmarking was an important early element in getting initial interest and buy-in from the pilot participants.  Most of the building owners said that the benchmarking exercise was one of the early things that caught their interest, which started the path towards accepting to participate in the pilot.  As discussed earlier, there was some concern and uncertainty about the actual score; the EPA also strives to let those who use the EPA portfolio tool for benchmarking that measuring progress by assessing an older score against a newer one can be as useful other than drawing a conclusion upon any particular score.  

Outcomes.  Three of the projects were completed to the degree they were investigated.  In particular, one project (Project 1, above) appears to fit all the desirable outcomes one would anticipate (which is identified on the Pilot Logic Model in the Appendices): 

1. The RCx provider and the customer worked well and communicated closely during the entire process,

2. The customer was satisfied with the quality of the work and how it rolled out,

3. The savings were significant in both in the amount and the percentage of annual electricity use, and are projected to match the planned amounts, and

4. The building owner engaged the RCx provider for further work; in addition, the owner expressed in the interview that they would be interested in expanding similar efforts to other parts of their portfolio.

The last item here is important and a key success outcome.  Although spillover was not expressly mentioned as a pilot objective by stakeholders, it nonetheless points to an outcome that is indeed a desirable one in the energy efficiency industry.

Findings

We have identified two primary and eight secondary program design issues that elicited comments for improvements or were readily determined from the evaluation tasks performed (i.e. from the interviews, documentation review, and secondary research) as items for changes in a subsequent offering. 

The primary findings were:  

1.  The pilot appeared to need more direct and structured organizational arrangement.  This was evident from the uncertainty about project roles and communications among a number of participants.  Timelines were stretched out by the number of corrections and resubmissions in the review process, caused in some cases by provider or owner misunderstanding on what constituted a RCx measure. 

2.  The scoping protocol was viewed by most participants as a dissatisfactory step that cost the providers much more in time than the incentive allowed.  It was found that other RCx programs have also dropped a similar protocol for the same reasons.  

The secondary findings were: 

1.  The pilot protocol of arbitrarily pairing building owners with RCx providers was dissatisfactory to both owners and providers. 

2.  Builder and provider perceptions of the need and amount of incentives differed, although a 50% cost incentive was generally expressed as necessary for future program participation.  

3.  Some building owners were not prepared for the total cost of additional building staff involvement.  

4.  For several projects, third party controls contractors proved to be an unexpected challenge to work with.

5.  Projects performed by geographically distant providers showed some challenges in communications, both electronically (in the ability to remotely access a building’s energy management system to download trending data) and in personal communications for project management. 

6.  RCx projects conducted in high end buildings can equate to energy savings with unperceived changes in tenant comfort.

7.  The investigation reporting spreadsheet could be modified to make it easier for providers to scan, input data, and print out.

8.  While natural gas savings were also created in each completed project, participants expressed a desire to more fully identify and capture natural gas savings through RCx.  
1.9.1 Protocol management cycles 

The most significant challenge, and the most complex issue, surrounded the number of iterations to reach agreement on the final list of measures for implementation, and in some cases, for the initial scoping study.  These appear to be a primary contributing source of the project milestones being reached in longer times than planned, and ultimately for some lasting feelings of dissatisfaction among some participants.  However, the very fact that this condition was indeed reported and recognized by all parties illustrates the fact that a larger challenge existed in the rollout of the design, and not by any isolated or one-sided conflicts. 

There are some important caveats that the utilities and stakeholders should be aware of in this portion of the analysis.  First, it is important to be clear that this condition was not at all expressed as dissatisfaction specifically with the utility program staff themselves, whom in fact garnered several praiseworthy comments.  Instead, these interview results - taken together as a whole - revealed a feeling of dissatisfaction and uncertainty among parties ultimately within the rollout of the pilot design: who should ultimately be in charge of the projects; how expectations were communicated and managed; and what best defines RCx. 

Secondly, this was not a unique situation.  These outcomes are symptomatic of a larger issue that has arisen as similar findings in other RCx programs throughout the country.  From a review of other programs, including a concurrent evaluation for another California program, RLW has observed that other utilities and implementers have come to recognize that RCx is different from traditional prescriptive DSM programs.  The RCx process is more “hands-on” and interactive; it requires a large number of step-by-step decisions; and the approaches that the RCx process follows does require frequent, consistent, and clear “give and take” discussions among parties that would lead to faster mutual understandings and faster resolutions. 

Thirdly, as a pilot this was a brand-new process that brought together many different players at one time.  Like any new exercise, there is going to be an initial learning curve where false steps and long revolutions occur in each step.  It is natural and expected that any subsequent offering would have smoother and shorter cycles. 

Particular issues

This section identifies the particular issues at hand to illustrate the symptoms that arose.

Uncertainty over project management and communication cycles.  Several providers said they were never really sure who should be the ones to push things along – if it would be themselves, the building owners, or the utilities.  In some projects, the building owner acted in the role of project lead, and informed the RCx provider about progress towards submittals being reviewed and approved.  In others, the provider appeared to serve as the lead role.  These providers expressed an uncertainty about who should have been pushing things along or managing all the communications, such as this project manager:  
“Who is in charge of the relationship building? Is it the utility? There was an assumption that everything was fine…but there could have been better discussion between the roles so that the general process was on the right path.  It would have been nice to have had a flow chart to go by so that we could visualize the sequence.  The information and procedures were familiar to [the utility], but not to us.  Nobody ducked any responsibility, but it just wasn’t clear where we were in the process – so we kept going onto the next step not knowing how we were doing.”

Another expressed this in the context that they would have pushed things along, if given the free rein:

“It [the RCX project] is on our head to get it done, but we don’t have ‘the hammer’, that is, the ability to get it done.  We don’t have control of the money.  Since we don’t have the disbursement of the funds, we don’t have any means to get the controls contractor to ‘go along’ with us.  Since we can’t push these guys along, we are beholden to the customer to get the controls guy moving along…I’m accustomed to getting these people moving, to putting their feet to the fire.”

One building participant expressed the same thing from their particular viewpoint:

“The process was fairly clear. The RCx steps were communicated clearly. The confusing part was the responsibilities and interaction of the multiple parties involved in the program.”

Some of these conditions were exacerbated by building owners not clearly recognizing that - because the provider is contracted with the building owner - the utility program administrator is not in a position to monitor and control the contractor’s timeline on project phases. 

Several interviewees also expressed some regret that PECI had not remained at the same level of in-person engagement and involvement with the pilot after the initial launch.  Review services by PECI for subsequent protocols were fulfilled per the services PECI contracted with the utilities.  PECI staff had been given initial and final measures list per project, but sometimes these had arrived to PECI later on from the “real time” sequences, and there were no group discussions or meetings involving all the parties as the review process lead up to the final list.  One building owner felt that this distancing of PECI from the projects negatively impacted the potential opportunity to have an independent agent help determine items that fall under capital or maintenance measures, and what RCx measures would be cost effective.  Others opined that the eventual diminished role of PECI contributed to project slow downs as measures were being reviewed and returned for correction and resubmission.

A final contributing factor was, in at least one project, the loss of an internal “champion” within the building ownership staff.  The “champion” is the singular source of contact, knowledge, and motivation within the building ownership’s internal structure that can cut through the number of small issues and problems that inevitably crop up in a RCx project.  This person is as vital to the project’s success as any other element in the project.  For example, in any RCx project managed by Marriott International - a recent proponent of ongoing commissioning and RCx - a person is actually identified and designated as the “energy champion” for specific monitoring, reporting, and supervising functions during the project, while ultimately reporting to a building’s Director of Engineering.
  

Program timeline.  From the interview results, it appears that – to a large degree - the project milestones were devised to create targets for completion as opposed to being forecasts of actual deliveries.  It was gathered from the early interviews that the timelines were agreed by all parties as necessary to ensure that building owners and the RCx providers kept a reasonable progression through each of the pilot protocols.  

Expectations appeared to vary a bit among parties about the dates for completion of projects (per the project deadline) versus the actual outcomes.  This seems to be a reflection of the larger issue discussed above on program management, where expectations on who is supposed to ultimately push the process along – the customer, the provider, or the utility – were unclear to some people. 

Review process on reports. Some interviewees said that the review process for each of the deliverables – scoping, investigation, and implementation plans – took up time and pushed back projects beyond the expected deadlines.  

The three contributing elements that appear to arise from these comments were:

 a) Time required for the utility review processes.  Several of the building owners expressed dissatisfaction on the amount of time it took to get to the final versions on the larger phases of the project, in particular the final list of measures and final letter of agreement.  This appeared to be a slow down caused by a number of items being reviewed and returned back to the customer or provider for corrections, as well as the actual length of time taken between each review step.  Several interviewees pointed out the lengthy legal reviews on both sides as another contributing cause. 

These drawn out timelines became barriers themselves for proper completion for some projects, as stated by one participant:

“The program directives were for measurable results by the end of the summer. However, it [the date of the finalized Letter of Agreement] did not release the engineers until Christmas – the dead of winter. The savings became winter savings and not summer.  This took the wind out of the program…we need 12 months of verification, but the timeline was reduced to 8 months.”

Another building owner said the program timing did not mesh with events at the site.  The project occurred during a transition period as new tenants were taking spaces, new equipment was installed, and build-outs were performed to tenant specifications. In their situation, the RCx process would have moved smoother if it occurred six months later.

Another provider posed the review cycles between all parties that he experienced as almost a “Catch-22” dilemma in settling the implementation plan and final letter of agreement, where the interactive nature of building systems and equipment necessitates a pricing structure that cannot be simply added or subtracted as isolated or unitized costs:

“Our pricing can’t be done until the owner tells us what we can do – but the owner can’t tell us what they can do until they settle with the utility.”

Another said that the time taken during the review stages made it difficult to pursue measures that, because of their changing business dynamics, were rendered as undoable.

b) Determining whether a measure is a capital or an RCx improvement  All the participants made reference to the time that was taken to segregate capital measures from RCx measures.  In at least one case, it appeared that the RCx process was not clearly understood by facility managers; neither one that was interviewed appeared to readily separate operational RCx measures from capital improvement measures in their discussions. Utility staff also noted that capital improvement measures submitted in early scoping or investigation reports had to be segregated out and returned back to the customer for correction.  Other early submissions had quality issues that needed to be addressed by the building owner or RCx provider.  Several providers and owners felt this step could have been a closer collaborative process, with all parties equally engaged, that may have allowed all parties to discuss and correct submitted drafts.  
c) Communications between provider, building owner and utility. Some site personnel felt they were “out of the loop” on discussions between providers and utility staff, and would have liked to have input in this process.  Because of this perception, it appears that final discussions over the review process became complicated and slowed down.  One building owner claimed they were not included in the discussions between the provider and the utility on the final list of measures.  This again appears symptomatic of a larger issue where expectations or understandings about the pilot were not aligned.  

Overall assessment.  As true of complex organizational structures, the issues noted here appear to symptomatic of a larger challenge.  It seems that the program pilot – by virtue of the actual roll-out of the protocols based on the design – could have benefited from real time “hands on” management, or people specifically serving in the role of “general contractor”, where a single person or entity could closely monitor each project, quickly resolve roadblocks, push people along where needed, and smooth out communications.  While the technical structure of the pilot was clear, the complex nature of the actual discussions of measures approved for RCx, and the project roll-out in RCx projects necessitate close, constant monitoring and communications.  As noted above, PECI had a smaller involvement in the subsequent protocols as a review contractor compared to their earlier presence during the initial program launch, and this was also pointed out by several interviewees as a possible gap in managing the process.

As pointed out earlier, the early learning steps for all parties also appeared to contribute to some of these challenges as well, and established theory would forecast that some of these long revolutions in the process will shorten as all participants move through the learning curve.
  Most stakeholders interviewed for this pilot recognized this condition, as well as the fact that RCx is quite different from the more established practices of introducing and managing demand-side management programs.  Similar observations have also been made from RCx programs in other parts of the country that have started up.  Commissioning specialists and implementers from these programs note improved knowledge and streamlined practices in subsequent rounds, which in turn reduce the program and participation costs compared to previous efforts.

This condition was also not unique.  The same situations, and ultimately the same findings, have appeared in other RCx programs.  RLW is currently evaluating another California RCx program where similar challenges in managing RCx projects arose.  Similar to the experience for this pilot, the utility and program participants recognized the need to establish a formalized, “hands-on” management process.  In particular, the utility hired additional staff to monitor and manage all the details of the RCx projects, established frequent, face-to-face bi-monthly meetings, and used a coding and tracking system for the meeting agendas where participants were compelled to address items in time for the next bi-monthly meeting.  All parties in this program cited these elements as critical to moving their RCx projects to completion. 

There was, in fact, a successful outcome in one of the completed projects in this pilot that emulated the steps described above.  In this particular project, the RCx provider routinely scheduled face-to-face progress meetings with the building owner, which was noted by both parties to be a contributing factor to the project’s ultimate success. 

Another similar situation was echoed in an AESP brown bag presentation about the Xcel Energy RCx program in Colorado.  In this program, the administrators had also found that when customers were left to their own devices, projects became significantly strung out on time to complete; according to the presenter, “we realized that it was [of] key [importance] to be in constant touch with the customers and providers to make sure things moved along” 
 (italics added here for emphasis).  

1.9.2 Role of the Scoping Study 

Another important issue that elicited significant comments was the usefulness and the size of the scoping study, along with the initial incentive.  As constructed in the pilot, the initial scoping study was intended to provide the RCx firm a chance to get a simple snapshot of the building systems and needs, and develop some preliminary “buy in” from the building owner for proceeding.  

A background description is useful to examine what had been done in this protocol.  (For specific details, refer to the “Scoping Report” section of the NU “Retrocommissioning Protocols”, which details the scoping protocol.)  After the initial building/provider match up, each project started with a building scoping step, which was intended as a brief assessment by the provider to determine the potential for cost-effective retro-commissioning opportunities.  This pilot protocol was expected to take two to four staff days, and conclude with a Scoping Report. 

In particular, the overall purpose of the building scoping was to identify indicators of opportunity and potential for energy savings.  As needed, a list of deficiencies is also prepared for immediate resolution by the building owner to fix any items that prevent the EMS from performing thoroughly.  If the scoping study demonstrated adequate RCx opportunities, the provider then developed a RCx investigation scope of work and cost proposal.  The Investigation was then submitted to the utility for review and approval.

After each report was approved, the RCx provider met with the owner and a utility representative to discuss the scoping study report and potential investigation opportunities.  Upon agreement on the investigation scope of work and confirmation of the Pilot Program funding, the owner would then proceed by signing an agreement with the utility for an RCx investigation, and assigning the RCx provider as the payee.

Briefly, the scoping protocol entailed: 

Pre-site Visit

- introductory phone call to the owner or authorized representative to make arrangements for a site visit.

- Perform an analysis of the building’s energy usage for the last 12 months.

- Review the building’s ENERGY STAR® Benchmarking score and documentation  

Site Visit

- Review building documentation on systems and equipment

- Interview building operators to gain insight on current operations and building issues.

- A walk-through to understand systems and observe where opportunities may exist.

- Assess the trending capability and other characteristics of the building automation system (BAS).

Post Site Work

- Analyze energy savings potential based on the energy usage analysis and Site Visit findings.

- Develop and submit a Scoping Study Report, RCx Investigation Scope of Work, and RCx Investigation Cost proposal for review and approval by the Pilot.

- Upon approval of the Scoping Report, meet with the owner and utility representative to present the findings and recommendations.

Interview Results Regarding Scoping

A number of respondents pointed out that the engineering firms who did an excellent job on the scoping study obviously spent many more labor hours on collecting and reporting the results than the $3,000 incentive had meant to cover.  In turn, most of the providers readily admitted that they had spent much more labor hours on the scoping step beyond this incentive.  Their motivations ranged across different answers: 

· a demonstration of goodwill towards the utilities for this pilot

· meet the reporting conditions requested by the utility 

· general expectations that they could make up some of the cost difference in the subsequent work  

These providers said that the intent of the scoping study protocol may have been reasonable, but the expectations that were hinged upon the results compelled them to do more work than the incentive allowed.  There was a common thread in responses that a thorough walkthrough and assessment would take much more than one day’s worth of observation and data collection.  One recounted that he had performed what he felt to be a scoping walkthrough appropriate to the incentive, but had to rework it beyond what he perceived was needed:

“After the PECI kick off meeting, Phil Welker [of PECI] emphasized that it’s not critical to spend a lot of time during the scoping.  But the utility seemed to emphasize a need to see all the work.  They were looking for specific measures. The typical process we use in a scoping study is to identify areas you want to target when you do the full investigation.  [For example], you don’t necessarily know if an air-handling unit needs adjustments [but would be listed for further investigation].  What they wanted was specific measures and recommendations.”  

The other providers interviewed said they didn’t feel comfortable with attempting to provide justifiable details upon only a day’s worth of observations, so they spent additional labor hours to create a more reasonable analysis and thorough report, as reflected in this provider’s comment:

“The scoping was supposed to be a just a punch list, but that’s hard to do without doing an investigation. We tried to limit ourselves to the level of work.  They said that the $3,000 was supposed to force the RCx provider to keep it short, but it ended up to be more work for us to make sure we’re adequately looking at potential measures.  As soon as we started to do some initial investigation, we ended up [spending time towards] answering questions that naturally rise up to us.”

Another pointed out that attempting to provide a scope on such a short visit starts the relationship on the wrong foot:

“[This scoping task put us] in a position of having to detail things that would make us look like a high level consultant coming into a building and having all of the answers after a day of work, while the maintenance people at the building who have been there for years may get highly resentful of being told how to do things.”  

In summary, most of the providers said that they would prefer to either try to keep away from providing details and submit initial assessments, or, do this kind of scoping work with higher incentives.  These comments echo the findings found by the managers of the San Diego Gas and Electric and NYSERDA RCx programs.
  In the AESP brown bag session, presenters for both of these programs recognized that similar sized scoping incentives did not cover the true amount of work needed, and slowed the program timeline down.  PECI is now looking at a more robust screening step for the SDG&E program, and to simply drop the scoping step; likewise, NYSERDA is dropping the $3,000 scoping incentive from the program protocols and will go directly to the investigation phase on projects after the initial screening.  Xcel Energy does not do a scoping phase at all in their RCx program, but enforces a rigorous screening procedure. 

1.9.3 Other Findings 

Pairing with RCx providers.  Our interviews revealed some misgivings among all parties with the pairing strategy for building owners and RCx providers.  Each of the building owners and providers – except for one firm, which was allowed to conduct pre-screening and ultimate selection of their RCx provider – said they were not informed on who they would be paired with until just before or actually during the kickoff presentation.  A number of interviewees said this type of match up and initial meeting was awkward – one said it was akin to “a blind date”.  They also said that some of the extra time that was taken up towards ramping up and moving through the stages of their respective projects was attributed to the need to first develop a working relationship before even getting underway.  Both groups – facility managers and RCx providers –- said they would have preferred an opportunity to be introduced to each other earlier on and more informally, and get a chance to learn about each other before the pilot even started, such as this provider:

“For example, we would have sat down with the owners and discussed the intent of the project, and what would work for them.  This pilot was set up as ‘Okay, here are the companies - here are the providers’ - there was no opportunity for building a relationship with the client, and then designing an approach around the wishes of the building owners.” 

This “people” element to start the RCx process cannot be underestimated.  Other commissioning specialists have also pointed out the need to carefully build a trusting relationship with the building owner and maintenance staff:

“The key to sustaining an optimum mechanical system is involving the facility maintenance staff into the RCx process as soon as possible.  It can be a challenge for an outside consultant or contractor to gain the trust of maintenance personnel.  As the outsider, the RCx provider is often ‘guilty until proven innocent.’”
  

From the tone of the narratives given by some RCx providers, and the background stories given by them as they talked about their other work they’ve done, it was evident that a more consultative approach was desired by these providers rather that serving – and being perceived as - strictly hired contractors.  The most successful project done under this pilot, in fact, benefited in part from a consultative attitude and approach that the engineering firm wished to provide from the start. 

Other recent RCx program presentations provided by NYSERDA and PECI raised the same issue as 

a lesson learned for their respective programs.
  Both presenters said they had realized their programs had taken much more time than expected because of the need for both the building owners and providers to get acclimated and comfortable with each other as they developed their business relationship.  

The Role and Amount of Incentives.  There were differences among respondents about the proper amount of incentives that should even have been used in the pilot, let alone what then would be the recommended level for a second phase or new program launch.  In the interviews, a few respondents conjectured that this pilot itself could not be a true test of participation when 100% of the project costs were covered by the pilot program.

As a comparison to the interview questions on incentives, the building owners were first asked what their regular rate of return on internal investments for capital projects.  For their own firm’s desired rate of return, three of the building owners stated it is a 2-years-or-less simple payback.  Another allowed for 3 years simple payback, but also qualified that all capital improvement projects must meet the test of a minimum 14% internal rate of return (IRR).
  One other owner expressed that capital projects must meet a higher priority of occupant comfort: 

“Our goal is to be as efficient as possible. Our [occupants] come first, then the financial considerations.  Payback and ROI is not unimportant, but we balance all decisions according to need, and to the benefit and impact of the [occupants].”

Each building participant was asked if their current project would have been pursued if no incentives had been provided, and what the minimum incentive would have to be if a similar project were considered in the future.  Likewise, their respective provider was also asked on minimum incentives they would require.  The table below shows the polled breakdown of responses.  

	
	Building Facility Managers
	RCx Providers

	Proj #
	A. Would have done this project w/out incentives?
	B. Minimum incentives required


	Minimum incentives required

	1  
	No, not this first time.
	Doesn’t matter, but incentives would help expand measures *
	50%

	2 
	No
	50%
	100% preferred, but not absolute

	3  
	It would have initially passed, but would have come out different.  
	Depends on building and project. Use flexible incentive packages rather than fixed percentages
	Variable – reduce cost down to 1 to 2 year payback like other RCx programs elsewhere

	4 
	No
	100% on scope and investigation; 50% on measures
	50%

	5 


	No
	100% on scope and investigation; at least a buydown to a 3 year payback; also depends on total amount of expenditures
	Buy down to about 2 years-or-less payback, with a maximum dollar cap on owner outlay 


* (i.e. measures with longer paybacks would not be deferred if incentives were available)

Table 13: Incentive Question Results

While four respondents gave answers suggesting 50% incentives on measures, an equal number gave a reflective answer that – instead of a fixed percentage - the incentives should be flexible.  The common responses were to have structured buy-downs to create a payback of one to three years on the measures
; one provider said the incentive could be a function of simple payback, but also how much needs to be paid to make the out-of-pocket cost for the owner capped at a defined level.   He suggested $10,000 as the owner share of cost and expenses; this comment emulates the Xcel Energy RCx program in 2004 that set that owner costs guideline for installing agreed-upon measures with one year projected payback or less.

The interview responses from those other than building owners and providers were similar.  Almost all felt a 50% cost sharing incentive was applicable, while one characterized the incentive more as a buy down to a one-year payback.   

The cost of building owner and vendor staff involvement.  This appears to be an outcome in the process that was not anticipated in the planning.  Each of the building owners pointed out that a significant cost was borne by them for staff costs directly relating to the project beyond what was anticipated.  For example, one building owner stated they had incurred about $35,000 in costs relating to either staff time used while working with the RCx engineer or for additional security staffing while work was being conducted, while another estimated $20,000 of staff time was used. Another owner expressed his displeasure in unexpected costs of direct labor along with the amount of his own time taken up in the back-and-forth reviews and resubmittals on the implementation plan.

The perceived value of these contributed in-house resources did vary.  One building owner said their firm recognized the inherent value of RCx and is looking to extend the concept to other buildings.  Others felt this was a problematic issue, and said it needs to be recognized and addressed in any future programs.

Challenges of working with third party controls vendors.  Some RCx providers also pointed out that successful completion of a RCx project requires a commitment by the controls vendor for time and resources to remain engaged in the RCx process, as well as to modify energy management system (EMS) coding.  Two of these providers found significant difficulties in working with the building controls and staying in communication with the controls vendor.  In one project, the RCx provider said trending data was difficult to get, and incomplete when data was accessible. In another project, the RCx provider said the EMS contractor could not provide cost estimates of the work that was being recommended.  He said that this raised difficulties towards completing the investigation report, and stretched the timeline out beyond original expectations.

These same concerns were echoed on the owner side, too.  One building owner recognized that the project centered on the energy management system, which they largely outsource to another vendor.  Although the building owner was committed early on and remained committed, the controls vendor was not similarly prepared because of its own business issues, and they were not ready to meet the RCx project requirements.  

One provider said they may have wanted to recommend in the scoping study that their building not go further with the RCx project in part due to the controls issues they found, but they said the building owner was committed to the pilot and wanted to proceed ahead. 

Operational limitations of out-of-state providers.  There were some working issues relating to out-of-state providers.  In one project, the building facility manager said the geographic distance between themselves and their RCx provider exacerbated the length of time it took to go through the review process towards acceptance of the final investigation report.  They felt it would have been easier to settle the final implementation plan if they had a local provider that could easily sit down with themselves and the utility face-to-face to discuss and finalize the details.  Another project situation that arose was where the provider said they discovered – after the project already began – that it was not possible to remotely access the project building’s automatic system. This slowed down their project and compelled them to consider alternative means to conduct post-project trending analysis. In this same project, the provider was told by the customer that manual valves were part of the system, when in fact they were discovered to be automatic when the work started; this may have been avoided if the provider was local and had ready access to physically double check the valves rather than rely on what the customer told them.  

RCx creates positive savings with same levels of occupant comfort in high-end buildings where occupant comfort is already a top priority.  In the interviews, we asked owners of the completed projects about issues of “non-energy benefits” – in particular, tenant or employee comfort and productivity.  Most of the respondents expressed that they already had a high priority towards occupant comfort; in fact, some measures or project elements in the pilot were deferred over concerns about creating any perceived differences.  Similarly, a current RLW evaluation of a California program also revealed very positive anecdotes that the RCx-treated buildings were as comfortable after the RCx projects as before.  In those interviews, there was no perceived increase in complaints (i.e. any sign of a negative impact), but no “wow” stories, either.  It appears that, in both of these pilot/program outcomes, RCx improvements may not improve on the high degree of occupant comfort already present, but certainly could save dollars to achieve the same high comfort levels.  

In the completed projects for this pilot, building owners were very careful that the RCx changes were completely imperceptible to their respective tenants or occupants during and after the project, which lead to the reason why they were reluctant to allow for tenant interviews for this evaluation, on the belief that these would cause unfounded concern to the tenant.

It should be noted that, in retrocommissioning, improvements in occupant comfort can occur for building projects where there are less-than-ideal preconditions.  The larger learning lesson here is that high end commercial buildings, such as these participants in southwest Connecticut, already maintain a high priority in comfort, so RCx providers for these types of building owners should be sensitive to that fact as they conduct their investigations and ultimate recommendations. 

Reporting spreadsheet.  Three of the providers expressed dissatisfaction with the reporting spreadsheet for the investigation phase.  These respondents said they normally write narratives for their investigative reports, and the spreadsheet format given to them was unwieldy to use.  In particular, these providers said it was difficult to keep place while physically viewing only a portion of the spreadsheet on the screen, and was difficult to physically transfer the spreadsheet into useable hard copy form.  They would have preferred a more manageable format that is easier to view on a computer screen as well as to insert into a final report, such as this comment:

“It seemed a little cumbersome and redundant between the two (measure list and implementation). In concept I liked a spreadsheet to summarize the data, but they were rather large sheets which made it difficult for inclusion in the report. Generally it seemed like the documentation required through the process got redundant.”

Desire by participants to capture natural gas savings.  Gas savings are calculated as a benefit from the projects, but not included in the calculation of incentives.  Several interviewees pointed out that the pilot makes a significant miss in savings opportunities when gas savings are not included.

There is also precedent for utility DSM programs elsewhere in the country that involve the gas company and subsequently gas savings
, which might partially explain these perceptions.  For example, a building owner pointed out that thought as a recommendation:

“Programs should be fuel neutral…it would be advantageous to have consolidated programs that address all these issues instead of varied individual approaches.  Incentives exist to install more efficient centrifugal chillers, but we are penalized if we convert to gas.”

Recommendations 

This section provides recommendations based on the findings described in the findings section.  The intent of these recommendations is for modification of any extended pilot offering, as well as any future program offerings.  If the utilities eventually plan to expand this pilot into a larger, established program, it would be of benefit to utilize the services again of a RCx implementation specialist, such as PECI, to construct a program plan based on their significant knowledge of RCx implementation and current industry learning.  

For convenience, the table below matches summarized statements of the findings with the recommendations below:

	Priority
	Finding
	Recommendations 

	Primary
	Management of protocol cycles lead to  long completion  timelines; there were some operational limitations that occurred with outside providers
	Reinforce the existing design by:

a) The utilities should establish a more enhanced management plan and add additional management staffing. 

b) Continuing partnerships with business groups

	
	The role of the scoping study became an issue; challenges arose on RCx providers working with 3rd party controls vendors
	Drop the formal deliverable; split role of scoping study deliverable into

 a) a modified screening step and 

 b) a preliminary scoping walkthrough as the basis to construct a SOW for the RCx investigation

	Second-ary
	Perceptions of incentive levels differed among respondents
	Consider to modify the incentive structures for any future program



	
	There was discomfort with the practice of pairing of owners with RCx providers
	Allow owners to select RCx provider from a pre-qualified pool

	
	Unexpected indirect costs arose from building owner staff involvement
	Include the forecasted cost of building owner and vendor staff involvement in project planning

	
	RCx projects might reduce tenant comfort where owner already has a high comfort priority
	RCx providers should be made aware of tenant comfort sensitivities at the beginning of projects

	
	The format of the investigation reporting spreadsheet is challenging to work with
	Modify the reporting format to make it more manageable

	
	Participants expressed a desire to maximize gas savings during the RCx process
	Consider future collaboration with local gas company; allow gas savings to be considered in RCx measure assessment


Table 14: Findings Matched with Recommendations

1. The utilities should establish a more enhanced management plan and add additional management staffing. 

A. The utilities should establish and maintain a comprehensive management and communications plan for expansion of the pilot or subsequent program.  Specifically, this means:

a) Assign a single individual responsibility for the program with dedicated resources of time, 

b) Include language in the Letter of Agreement that clearly identifies who will be serving as the general contractor for the project, and 

c) Establish frequent and consistently scheduled progress meetings.

On the sponsor side of the equation, a single, clearly defined, and consistently engaged manager or staff person dedicated towards the pilot or subsequent program is important to closely monitor each project, quickly resolve issues that bog down progress, rapidly address conflicts, gently tie in communications among people along when needed, and be a central source of communications.  This can obviously be an increased internal role within the utility, or contracted to a third party implementation firm or person.  There are some other RCx programs throughout the country that use a third party administrator or implementation firm for this role.  

Likewise, the building owner needs to identify and maintain an “energy champion” within the organization at the project beginning.  This needs to be a person, or a small staff team, that has both the resources and leadership position to readily communicate and resolve issues that will come up between the utility, contractor, owner, and in some cases the third party controls contractor.   

The people identified on both sides of the relationship need to have a clear set of responsibilities and decision-making authority (either as granted outright, or given a barrier-free and quick path to senior decision makers) that cover all aspects of the RCx project.  A simple organizational chart - worked out with all parties agreed before proceeding – should identify who manages communications and decisions on each side, and what responsibilities they have.  The figure below shows a simplified model of a successful RCx project organization as composed by a California utility with a government partner.


Figure 5: Sample Organizational Model for RCx Project Organization

Second, the building owner has to be given clear understanding of their responsibility to manage the project.  This means that they have to decide and then agree in the Letter of Agreement to either serve as the general contractor for the work, or, to use an outside 3rd party as the general contractor (which can be the RCx provider itself).  The communication and management steps for whoever serves as general contractor should be verbally specified and emphasized at the time of the presentation of the Agreement, and commitments made to the satisfaction of all participating parties.  

Third, an established cycle of progress meetings for all parties can be established starting from the time the building owner makes a commitment via the Memorandum of Understanding.  These can start as monthly meetings until the implementation starts, where it can move into twice-a-month meetings. 

A hypothetical meeting schedule for a RCx project slated to proceed and complete within eight months would follow this kind of path:

Months one and two: Once a month face-to-face meeting and once a month teleconference – all parties.

Months three through seven: Twice a month face-to-face meeting with utility and customer; twice a month teleconferences with provider and customer (or in-person if possible).  

Month eight: One meeting each with utility and customer, and one with utility, customer, and provider. 

Appendix E illustrates a construction management type documentation of meetings that allows all parties to track issues, identify who is responsible for them, and continues tracking these issues until they are resolved in a timely manner. 

B. Continue partnership with business groups.  As described in the chronological section, SACIA provided the initial buy-in and impetus from the building owners to participate; in addition, as pointed out in section 1.11, “Pilot Strengths”, most of the building owners credited SACIA and EPA with the initial impetus and buy-in towards participating.  

Leveraging partnerships with other entities is useful because members will be receptive to what their organization supports.  Several interviewees also recommend that it is important to gain the attention and buy-in from the senior officers of the firms who own or operate the buildings, who are typically the active members of these business groups.  This recommendation follows in suit with strategies that RCx administrators from other programs have mentioned.  For the San Diego Gas and Electric program, PECI recommends using a provider network, such as building owner associations
; NYSERDA will look to develop a relationship with BOMA (Building Owners and Managers Association) and tie RCx efforts into BOMA’s “BEEP” initiative (Building Energy Efficiency Program).
  Early success has also been found with Southern California Edison’s partnering approach for retrofit and RCx projects with a number of business and municipal entities, such as BOMA of Greater Los Angeles and the Institutional Services Department of Los Angeles County.
  

2.  The formal scoping study deliverable should be dropped, and the functional intent of the scoping study folded into the screening process and the investigation protocol.  

A. Modify the screening process.  As found in our analysis of findings from this pilot as well as from other RCx programs, a scoping study can become more time-consuming to the project, and can cost more than the incentive allows when the providers end up doing the work that normally would fall within the investigation report.  Our recommendation is to make the screening tool a stronger introductory step and pass over the formal scoping protocol. 

A recommended draft screening tool is shown in Attachment B.  This screening form itself is mostly all yes/no, so the intent is not to compel the potential customer to submit a lot of information, but to strongly raise awareness of the things that are necessary for a successful RCx project.  In particular, we found in our evaluation that issues surrounding the controls and trending function were critical pieces that in some cases posed significant challenges during the implementation phase.  One virtue of the longer set of questions is the fact that it serves in part as a self-screening tool, i.e. there is no benefit from uncovering EMS deficiencies after a project starts (as turned out to be the case in one of the projects).   

We envision that a utility representative – either a utility program manager, staffer, or a third party engineer representing the utility – would make an initial visit with the building owner to go over this punch list of questions.  We expect it would take about a morning or afternoon to go through.  At that point, if all indications from the checklist look positive, the utility would then secure permission from the building owner to allow any potential provider to look at it.  As we discuss later, the model for that would be akin to the NYSERDA FlexTech program – a qualified vendor can be assigned to the customer, or, the customer can choose from a qualified list of vendors (see next item below).  

In particular, there are several incremental modifications that have gone into this recommended screening process:

· Extra questions allows for examining the age and abilities of the candidate building’s building automation system.  The pilot’s screening protocol already called for ensuring a candidate building has a “robust energy management control system (DDC)”.  From the interview results for several projects, it appears that some level of assurance of “robustness” had come from the contractor for those controls, which were later revealed not to be fully in-line to what a RCx provider ultimately needs.  In addition, we recommend that the screening process requires, as a standard step, for the provider to:
a) Specify the kinds of trending data are needed for the measurement and verification of each measure, and

b) Verify that the energy management system has been tested and has demonstrated the capacity to trend the desired points per each measure.

If the system cannot trend a measure, the RCx provider should be required to recommend an alternative visual observation strategy for verification.

· Ensure there is buy-in and assurances of cooperation by the controls contractor.  It appears that some of the projects in this pilot would have progressed faster and more effectively if the controls contractor was readily available and cooperative.  For that reason, this modified screening process directs the potential customer to share the project idea with the controls contractor and ensure the project team has received a “buy-in” from that contractor. 

· Allows for early dropouts during the initial screening.  As described earlier, at least one project might have been recommended to be dropped because of some controls issues and the limited amount of RCx opportunities discovered, but the provider continued forward based on the building owner’s desire to keep going.  In the Xcel Energy RCX program for Colorado, the utility started a mechanism in 2004 to allow them to drop projects anytime during the planning phase if early signs weren’t encouraging.
  This larger screening tool provided here can help ensure that either the building customer who has doubts about their ability to do a RCx program can make an early exit, and explore the potential for using other utility programs; likewise, the utility staff or provider who sees early warning signs can make a decision to stop before a heavy investment of time or money is made. 

· Ensures that the building owner has a true “internal champion”.  From our observations, the projects that started to waver in focus and commitment were those that did not have (or subsequently lost) an inside person who was personally committed to the project and enthusiastic about securing the results.  Likewise, the projects that have shown initial success or progress all have an inside person dedicated towards a successful completion.   

· Determines the building owner’s corporate commitment to energy efficiency, sustainability, or environmental impact.  From our observations on the successful projects, it became evident that the companies who have a publicly stated mission statement, policy, or corporate initiatives in energy efficiency, sustainability, or environmental impact are the ones most willing to fully commit to a RCx project completion, and subsequently expresses interest in replicating a similar efforts to other buildings within their portfolio. 

· The EPA benchmarking procedure and scoring is now formally incorporated into the screening tool.  Since the benchmarking was proved to be a useful contributing factor towards the pilot and motivating building owners to participate, it is ideal to have it incorporated into the screening step.  Specifically, a benchmarking score is requested as available documentation in the recommended screening tool, and a “Facility Summary Report” from the EPA benchmark portfolio website is requested as an attachment on the last page. 

B. Fold the scoping study into the RCX investigation report as an initial step.  It appears that a RCx program would be better served without the scoping study protocol that had been originally set up.  As reported in our analysis, the scoping time, effort, and costs for most of the providers did not match the incentive anyway.  Eliminating the formal scoping study deliverable will also shorten project timelines, as offered in findings from other RCx programs, which do not use a scoping study phase or are planning to eliminate them.

Our recommendation is to remove the scoping study from the formal set of protocols, and split out the intended function of the scoping study between the screening step and the investigative report.  As described in section 5.A above, a stronger screening tool and review will capture a larger portion of items that the RCx provider would need to ascertain anyway.  

After the initial screening and initial site visit by the utility/utility representative, a Memo of Understanding would be issued to the customer and signed.  The customer would then choose a provider from the utility’s pre-qualified list.  At this point the provider should forward a request to the customer for the following: 

a) A full major equipment list – locations, brands, ages

b) Utility bills 

c) Print outs of trending data, such as run cycles by amps or time, air and water temperatures/differences, etc.

The provider would then do an initial walkthrough assessment to do a scope of work for the investigation report.  Once approved by the utility and the building owner, the provider would then proceed with the full investigation.  This would include the identification of deficiencies for correction as well as all recommended measures.   

The initial screening review must be done by someone who is knowledgeable about EMS and controls. 

The figure below shows the modification of the RCx protocols that reflect this recommendation.  This step is also reflected in NU’s flow chart for an extension of the pilot as shown in Appendix D. 
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Figure 6: Recommended Modification to Protocols 

3. The utilities should consider modifying the incentive structures for any future program. 

Offering incentives at 50% of project costs is indeed a simple and manageable mechanism for securing building owner participation in this pilot stage.  As reported in the analysis section, some participants and providers are open to variable incentives that buy down the costs to a prescribed simple payback that might go from one to three years.  This is compatible with incentive structures used in other RCx programs. 

We recommend that the investigation and the project implementation for the existing pilot be a 50/50 cost-sharing proposition.  A helpful mechanism to help move projects in a timely fashion is to split the 50% incentive into a beginning and ending amount, that is, 25% up front and 25% at the end of the deliverable.

4. The utilities should allow owners to select RCx provider from a pre-qualified pool.  

As previously discussed in the analyses, none of the participants were fully comfortable with the pairing strategy conducted under this pilot.  The sole exception was the early pairing for one building owner and RCx provider, where each party had a chance to find more about each other before the pilot began.  This experience, in fact, replicates a proven model used by the New York State Energy Research and Development Authority (NYSERDA) Flexible Technical Assistance program, or “FlexTech”.  In this program, NYSERDA contracts with engineering firms which are competitively selected through an RFP process to provide a variety of technical assistance services. These services are provided on a cost-shared basis, and can provide any type of energy engineering and technical services, including RCx.  When a customer applies for FlexTech, they are offered a choice of selecting and interviewing a contractor of their choice (as appropriate to their needs), or one is assigned to them.  NYSERDA’s RCx program utilizes engineering firms that are qualified as FlexTech contractors.

Utilizing a “pool” of experienced RCx providers will also contribute to lower program and participation costs.  A recent report on the third year of Xcel Energy’s retrocommissioning program described how working with one group of providers not only has increased the cost-effectiveness of the program, but also improved the quality of project deliverables and build the market for services.
  

Since the utilities already have a set of pre-qualified – and now experienced – RCx providers, a similar mechanism can be put into place for subsequent offerings.  As demand may increase, the utilities also have a RFQ document in place as well to release again, and expand the pool of qualified providers. 

Lastly, it is important to set expectations among all parties that the engineering firms hired for the projects serve as consultants as much as contractors in guiding the building owner through the RCx process.   

5. The forecasted cost of building owner and vendor staff involvement needs to be reviewed in project planning.   

This does not necessarily equate to an automatic additional cost that the utility should expected to cover in the incentives, but the issue does need to be covered with building applicants during the screening process and initial project planning steps. These could be considered “in-kind” costs.  From our interviews, the three types of estimated internal labor costs that need to be assessed by the building owner are:

· Security costs.  The incremental costs borne by the building owner for any due diligence investigation of a potential RCx provider, and, the costs to put additional security personnel in place during the RCx provider’s investigation and implementation work.

· Building facility management and technician costs.  Any additional costs or shifted costs
 borne by staff as they spend time with the RCx engineers on the walkthroughs and examinations of building systems.  Some of these costs may be reduced if an enhanced screening step is used. 

· Building facility manager’s time.  The amount of time the primary facility manager will need to allocate to work on the project in collaboration with the RCx provider.   This has been counted as 20 hours of time on the current agreement. 

6. The RCx providers should be made aware of tenant comfort sensitivities at the beginning of projects.  

As described in some of the project descriptions and in the Findings section, owners of high-end buildings who already put a high premium on tenant comfort will be sensitive to any perceived changes from RCx measures.  It is  important for the utility to assure prospective participants and their respective provider that potential RCx measures can be reviewed to assess the likelihood – zero, minimal, or possible – that the changes will be detectable to the occupants.  This assurance can help towards making prospective participants feel at ease about the possible recommendations, and in turn set the stage that any conversations with the provider over these sensitivities will not be negatively misinterpreted.

7. The reporting spreadsheet should be modified for easier use and more manageable printing.    

We recognize that the desire of relative ease of reporting by the RCx provider needs to be satisfactorily matched with the utility’s need for detail.  Based on our review of the reporting spreadsheet and the comments from providers, it appears the overall issue is the amount of text that has to be entered into the individual cells.  Because spreadsheets cells are not designed to hold a lot of text, a long narrative being entered into a cell becomes bulky and challenging to work with on three counts.  First, clicking on the cell expands the viewbar to the size of the text, which sometimes makes a spreadsheet tricky to scan and scroll through; second, it was mentioned by several providers that shaping and shrinking the text became challenging to allow the spreadsheet to physically print out.  Lastly, in some cases it was discovered that some ending text on long descriptions were cut off because spreadsheet cells have finite capacity.  

We recommend limiting descriptions to just summaries in the spreadsheets.  The detailed descriptions can then be included in attached word documents.   

8. The electric utilities should consider the future possibility tie-in with the local gas company to maximize gas savings.  

As described earlier, there is precedent in other efficiency programs for the local gas utility team to collaborate with the local electric company on program offerings. Project participants and providers can and should be able to maximize savings from reduced natural gas usage and avoided capacity charges in the assessment and the subsequent incentives. 

Conclusion 

This pilot was built on an effort by SACIA and EPA, and started on a foundation of experience.  From the anecdotes, opinions, and perceptions given by all interviewees, there are some tensions evident from a number of parties on how a pilot like this should be managed and funded.

RLW’s intent in developing this process evaluation is to pragmatically assess how a RCx pilot like this can be cost- and time-effectively managed within the protocols, which were shown by evidence of other RCx programs to be a practical design.  In that light, we have not attempted to dissect or explain ideas to fix the issues that arose from each individual project.  Such an examination would only cloud the analysis of this evaluation and in the end not be very fruitful in providing direction on future efforts. 

By virtue of RLW assessing this pilot in concurrence with another California RCx program, along with the review of secondary research, it became quite clear that managing RCx projects is more labor intensive - and calls for real-time “hands-on” management and communication approaches - than other established DSM incentive or technical assistance programs.  Although the pilot was not constructed as a partnership with any other entity, the fact that many stakeholders are involved and interested in its outcome gives it working context where a collaborative approach by all parties will enhance the value of any future offerings, and reduce tensions caused by unaligned expectations or perceptions.

A second offering of a similar pilot would be useful to guage how findings have been applied, and then to compare for improvements against this initial round.  The body of research that is also emerging about findings borne from other RCx programs should also prove to be valuable to ascertain how this offering may eventually continue as an established program. 

Appendix A:  Screening Information Sheet

CT RCx Pilot Program Screening Information Sheet

- DRAFT -

The Northeast Utilities Retrocommissioning (RCx) Program gives building owners the opportunity to improve the efficiency of their building operating systems through incentives and technical assistance.  

Building owners may apply through this form.  Northeast Utilities uses this information to determine the potential fit for RCx.  Buildings that are initially assessed as possible candidates for the program will be visited by a representative of Northeast Utilities for further assessment.  

Please return this information sheet to:

By mail:
Northeast Utilities



Attn: Xxxx Xxxx



Xxxxx xxxx xxxxx

By fax:

xxx-xxx-xxx

By e-mail:
xxxxx@xxxxx

CT RCx Pilot Program Screening Information Sheet

	Applicant Information:

	Building Owner/Representative Name


	Building Owner/Representative Title

	Building Operating Staff Lead


	Building Operating Staff Lead Title

	Company:



	Building Name (if applicable):



	Building Address:



	Mailing Address (if different than above):



	City;


	State:
	Zip:

	Email


	Telephone #
	Fax #


	A.  Building Information

	1. Square footage:   

1a. Gross: ____________  SF          1b.  Conditioned: ______________  SF

1c. Garage?    ( Y    ( N                  IF YES > _____________ SF

	2. Approximate yearly electric consumption (kWh and cost):
	2a. KWh: ___________

2b. Cost: ___________
	3. Approximate yearly gas consumption (therms and cost):
	3a. Therms: __________

3b. Cost: ____________

	4. Building      4a. Year built: _______

                       4b.  Last major renovation:  _______           
	5. No. of full time occupants:
	

	6. Utility Account Number(s): Please also attach one recent bill



	7. Occupancy schedule (ex “9-6 M-F”, 24-7, or similar):
	
	8. Percent of building that is occupied:
	

	HVAC Information
	
	
	

	9. Control type (check one)
	( Entirely DDC
	( DDC/pneumatic hybrid
	( Entirely pneumatic

	10. Describe your HVAC system configuration (ex., built up airhandlers, package units, boilers, chillers-centrifugal, absorption, cooling towers, etc.):



	11. HVAC system – Brand and age of major components (heating systems, pumps, air handlers, chillers, etc.)




	B. Available Documentation
	
	

	Are these documents available for review at your facility?
	Yes
	No

	1. Utility bills
	
	

	2. Control system architecture drawings 
	
	

	3. Control system sequence of operations
	
	

	4. Control system points lists
	
	

	5. Architectural design drawings and specifications
	
	

	6. HVAC design drawings and specifications
	
	

	7. Electrical design drawings and specifications
	
	

	8. Benchmarking score and facility summary report (US EPA or other source)
	
	


	C. Program Requirements

	Building owner:
	Date:
	Name:

	Utility Representative:
	Date:
	Name:

	
	Building Owner:
	Utility Rep: confirmation and notes

	Answering “yes” certifies that the statement is true. 
	Yes
	No
	

	1. The building owner is responsible for all operating expenses.
	
	
	

	2. The building owner is willing to commit at least 40 hours of senior building staff time to the project.
	
	
	

	3. There are no planned major renovations or retrofits within the next three years.
	
	
	

	4. The mechanical equipment is not nearing the end of its useful life.
	
	
	

	5. The building owner is willing to sign a release for energy bills. 
	
	
	


	D. Controls Verification and Trending
	
	

	EMS Description (Age, type of system, software version)



	3rd party controls vendor? ( Y    ( N      IF YES > Brief description of business relationship (full operations, service contract, etc.)

            

	Controls Check Off Questions
	Building Owner:
	Utility Rep: confirmation and notes

	 “Yes” certifies that the statement is true.    
	Yes
	No
	

	1. Does the EMS cover the entire facility?


	
	
	

	2. Is there more than one EMS system?


	
	
	

	3. Are “local controls” prevalent within the facility?


	
	
	

	4. Have EMS hardware (head-end, sensors, etc.) been installed or upgraded within the last 5 years? 
	
	
	

	5. Has the EMS program been upgraded or installed within the last five years? 
	
	
	

	6. Does the existing EMS program have trending/monitoring functions? ATTACH AT LEAST 3 SAMPLES OF TREND DATA
	
	
	

	6a. Does the building owner or controls contractor have the ability to add/modify trending to the existing software?
	
	
	

	7. Does the head-end computer have sufficient capacity to store trend data? 
	
	
	

	8. Are trend reports currently being run on the existing EMS?
	
	
	

	8a. IF YES, are data from trend reports used to make changes in EMS operation?
	
	
	

	9. Does the EMS report alarms from the field?
	
	
	

	9a. IF YES, do field technicians respond to EMS alarms?
	
	
	

	10. Can operators identify units in manual bypass operation from the EMS?
	
	
	

	11. Does a site technician have access to the system and has full knowledge of EMS operation?
	
	
	

	12. Is the control system maintained and operated by a third party vendor?
	
	
	

	12a. IF ABOVE IS YES: Will this vendor be supportive of a Retrocommissioning project, and remain accessible to the project team?
	
	
	

	13. Are system screens comprehensive and cover multiple monitoring points?
	
	
	

	14. Does a review of system screens identify any problems with the system?
	
	
	


	E. Ownership Commitment
	Building Owner:
	Utility Rep: confirmation and notes

	Please answer to the best of your ability - a “no” does not disqualify eligibility.
	Yes
	No
	

	1. The building owner has participated in other utility efficiency programs and services.
	
	
	

	2. The company that owns the building has an energy efficiency, sustainability, or environmental impact mission statement or policy.  
	
	
	

	2a. IF YES above > where this can be found (i.e. website, annual report, etc.)
	

	3. The building facility staff will be motivated and engaged to support this kind of project.
	
	
	

	4. The building owner can dedicate and empower one point of contact for all communications, decision making, and for moving internal decisions forward
	
	
	

	5.  Does the building owner operate major tenant leases in 20% or more of the building space?
	
	
	

	5a.  IF YES above > Generally describe current lease conditions (amount of space by SF and % of building, and current lease dates)
	
	
	


F.  Final Checklist of Submittal Items

Please check off and forward to Northeast Utilities along with this application:

__  One copy of recent utility bill (per metered account)

___ Samples of trending data (i.e. screen captures from the energy management system)

___  Attach EPA benchmark portfolio printout called  “Statement of Energy Performance – Facility Summary Report” 

Name ____________________________

Signature _________________________

Date ___________

Notes For This Screening Tool

These notes explain key points in the screening tool.  It will be important for the utility rep and then the RCx provider to assess the responses to these questions on these items:

A. Building Information 

It is important that each part is filled in detail.  The utility rep and provider also need to ascertain how much these conditions are certain going forward, and what changes the building owner can best foresee will likely to occur over the next 24 months. 

B. Available Documentation 

A “yes” to all of these questions is vital; any “no” needs to be examined closely to understand if these documents can be secured elsewhere.  Building applicants who need to secure a benchmark score can be directed to support staff from the US EPA  to get set up.  

C. Program Requirements 

These are all critical factors in determining if the ownership and building conditions will allow for a RCx project. 

3. No planned major renovations or retrofits.  If there are near term plans for renovations for expansions or modifications of central plant infrastructure, the building may not be a good fit for RCx.  Significant equipment, systems, or controls updates/replacements scheduled within the next three years should be planned for commissioning with RCx at the same time

.

4. Mechanical equipment is not nearing the end of its useful life.  RCx prior to substantial equipment replacement is not cost-effective for building owners, because changes such as set points and control settings would be lost once the new equipment is installed.  Projects planned for mechanical equipment replacements should be looked for fit under the utility’s other efficiency programs.  

D. Controls Verification and Trending 

D3, local controls.   An EMS might be installed to control all electrical and mechanical loads, but this is often not the case.  Lighting is rarely found to be on an EMS control.  Chillers may be controlled by dedicated digital packages that are proprietary to that unit, which manufacturers require when installing new equipment.  Major pumps/fans are sometimes controlled by VFD digital controllers at the unit.  The EMS may only monitor temperatures or speeds, but have no control over operation.

D4,  Age of EMS hardware.  Ascertain if a) the system is up to date, b) the controls vendor will continue to support the existing hardware/software, and c) what financial commitment is set to upgrade the system.

D6, EMS trending/monitoring functions.   A “YES” does not identify true potential.  The next question is important to review to understand if modifications can readily be done for trending outputs.  

D7, Trend data capacity.  Many head-end computers have undersized hard drives and cannot log large trend reports.  If that is the case with the applicant, it will be necessary for the building owner to install a new hard drive in order to perform the RCx work.  

D8, Trend Reports.  The follow up will be to determine how these reports are currently being used, and how much review they have normally received.  

D9a, EMS alarms.  The intent here is to examine how the facility staff respond.  If the building staff  only responds to critical alarms, and if they are using the system as a diagnostic tool.

D10, Ability to identify units in manual bypass operations.  An EMS sends out commands like ON-OFF or YES-NO.  If it sends OFF and the system is in bypass, the controlled unit will not shut off, and will run continuously.  Unless a message comes back as an alarm that something is in bypass, the EMS will not relay that message to the building staff. 

D11, Staff access to system and knowledge of the EMS.  If the building owner is completely reliant on the 3rd party controls vendor, the staff will have poor or no proficiency with the system modifications that will be conducted with RCx.  They will also have minimum ability to monitor how the 3rd party vendor is maintaining the changes, which is vital to long term savings persistence.

D13, Composition of the EMS monitoring screens.  This question touches on the requirement for internal system and EMS proficiency. There are wide ranges of control points for different systems.  Simple screens encompassing only temperatures and damper settings provide only basic information.  Monitored measures can include humidity, VFD speeds, heat/cool valve positioning, C02 levels, CFM, and other specialized points.  If a screen is basic, the probability is greater that significant hardware (sensors) and software (programming) changes will have to be made.  This can increase cost and significantly add to the project time.

D14, Early identification of system problems.  This question will illustrate if someone on the building staff is knowledgeable about both the control systems and the EMS.  For example, would they see already that outside air dampers are at minimum position when free cooling is available.  Or, can the staff see that a heating valve is only 30% open because of leaks when it’s 90°F outside and the chillers are on.

E. Ownership Commitment

E1, Past participation.  This helps to understand that the building owners knows and recognizes that the utility has other programs and incentives for capital improvement projects apart from the RCx itself.  

E2, Public commitment towards energy efficiency, sustainability, or environmental impact.  Companies that publicly express a commitment towards efficiency or sustainability already demonstrate a pre-set, senior level commitment towards a comprehensive project like RCx.  

E3, Building staff buy in and commitment.  This is important to ascertain up front.  Front line staff that are not engaged and supportive up front will make the RCx project more difficult to pursue and complete.  

E4, Dedicated single point of contact.  A comprehensive RCx project necessitates a single and empowered internal champion and decision-maker to ensure all parts of the project protocols go smoothly and in reasonable time.  

E5.  General lease conditions.  RCx may not be a good fit for high end commercial buildings that regularly goes through major leasing cycles and change outs.  A RCx project can be planned when a major tenant lease is being settled; otherwise, the building owner may be better served through O&M services instead. 

Appendix B: Logic Model

The pilot design was conceived and launched based primarily on a set of protocols developed collaboratively between PECI and NU.  Figure 7 below shows an initial pilot logic model that incorporates all the elements discovered by RLW through the process interviews.   The intent here is to provide an initial template for NU and any possible future implementers or evaluators to use, modify, or update as desired.  

Each of the elements shown here represents information derived from the interviews and the pilot protocol design.  
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Figure 7: Pilot Logic Model 

In this model, the dark colored boxes represent the short, intermediate, and long term outcomes sought by the pilot stakeholders; the light colored boxes represent the outcomes sought by, or expected to be gained, by the participants.  As shown, the major elements are:

1. Pilot theory.  This summarizes the intent of the pilot as expressed by a number of stakeholders and participants during the interviews.

2. Inputs.  These are the direct inputs used in the pilot implementation. 

3. Activities.  These are the direct activities stemming from the pilot inputs.  The outputs come directly from the activities, which in turn generate further activities. 

4. Outputs.  These reflect the direct, tangible outputs from the activities performed.

5. Short, intermediate, and long term outcomes.  These are the expected and desired  outcomes from the previous steps.  One set shows the outcomes that were desired by the stakeholders involved in the pilot design and implementation; the other set shows the outcomes desired and expected by the participants.  Some outcomes are shown as overlapping both intermediate and long term outcomes. 

The short term outcomes show the immediate results for the utilities and pilot stakeholders, and the set of outcomes for the building owners themselves.  The intermediate and long term outcomes show the desired lasting effects of the pilot.  We expect that any subsequent extension of the pilot or establishment of a full program would follow the basic foundation of this logic model, with perhaps some minor modifications.  

Appendix C: Interview Guides

RLW Analytics

CL&P/UI Retro-commissioning Pilot Program

Interview Guide – Program Delivery 

[Final 9.19.05]

Verbal introduction to interviewee: Our goal in this interview is to gather information on the role that you have in the development and delivery of the  Retro-commissioning Pilot Program.  In addition, we are looking to further understand the process of how this pilot program is delivered, the initial strengths and weaknesses of the pilot, things that have been learned since its inception, and ways in which the programs’ delivery methods and procedures could be further improved.  

This interview session is an opportunity for you to voice your opinions and your particular experiences with this program.  This will also be a chance for you to share ideas about further increasing the program effectiveness and delivery to your customers. 

The questions I’ll pose are neutral, and meant to be open-ended.  There are no expectations of right or wrong answers.  Feel free to embellish; details and examples are most welcome. 

All answers are strictly confidential.  Our notes are not shared with anyone else.  In our report, anecdotal answers are either paraphrased or identified in a generic way, ex. “several respondents said…”, “one respondent noted…”, etc.  

After we complete the interview, we will later transcribe our notes on a separate sheet and send them back to you to review.  This will give you an opportunity to correct or clarify anything we recorded.  

I.
Background

1.  Can you please first briefly describe your current professional position – title and general responsibilities?

2. Can you please briefly describe:

a) your recollection of how the program concept was first raised and developed?

b)   your initial role or involvement in the development of the program leading  to its launch?

3. What is your current role and level of involvement with the program?

4. [SKIP FOR UTILITY ADMINISTRATORS]  What do you visualize as your or your organization’s level of involvement if a future program is created beyond this pilot?

2.
Program Design

5. [SKIP IF NO ROLE IN PROGRAM DESIGN, Q2]  Can you please describe what kinds of input and ideas you had contributed to the program?  Were there any that you advocated, but did not end up in the final design?  

6. Are there specific pilot program goals beyond the primary one of serving five different buildings?  

     What are they?  Who devised them?

7. Describe briefly how participants for this pilot were chosen.  What involvement did you have with this part of the program?

Follow through questions:  

Were there more than five qualified possible participants?  Do you recall how many? (IF YES > What became the final criteria for selection?)  

8. From your viewpoint, were the participants chosen in a reasonable and successful manner?  

(IF NO > Should the screening process have been different or modified?  What companies or buildings do you think would have been better choices?)

9. What role and involvement did you have in the drafting of the provider RFQ, and the subsequent screening and selection?

Follow through questions:

- How thorough and effective was this process to draft the RFQ?

- Were the RCx providers chosen successfully?  IF NO > What specific things could have been done to ensure better choices?

10.  Please describe how the RCx providers were introduced to and familiarized with the program after their selection.  Looking back, was this orientation sufficient?

11. In your viewpoint, are the program protocols flexible enough to accommodate most real life situations?  What changes on the protocols would you prefer to see if the program is extended?

12. How was the pilot program timeline determined?  

13. How well does this program complement other existing utility programs?

14.   Would you see any other program elements as needing adjustment or improvement?

3.
Communications

15. How is program information shared and distributed among all the interested parties and participants?   Has it been timely?  Sufficient enough in details?

FOR INTERESTED STAKEHOLDERS/PROGRAM DEVELOPERS ONLY:

16.  How much have you been satisfied with the level of input and feedback you’ve been able to provide?  

FOR UTILITY ADMINSTRATORS ONLY:

17.  How much have you been satisfied and comfortable with the level of input and feedback you’ve been given by other parties?  

18. What types of reports are generated for this program?  

[Explore specifics of each report – how they are generated, who do they go to, what kinds of changes or actions occur after each kind of report is delivered]

· By whom?  

· For whom?  

· How often?

4.
Program Delivery

19.  Please describe your thoughts and perceptions on the RCx providers.  What do you perceive about their:

· Knowledge and ability towards performing this work?

· Quality of workmanship? 

· Timeliness of delivering key items or finishing tasks?

20. How much do you think performance of the providers has been influenced - positively or negatively – by the program design?  Can you tell me some specific examples?

21. Several building owners chose their own providers.  Do you think this was helpful, harmful or had no effect on  the program approach?

22.  Two of the providers are Connecticut firms, while the others are out of state.  From your experience, is that a non-issue?  IF NO > How helpful or harmful did this difference turn out to be? 

23.  How much does the timing of the incentives impact on the timeliness of delivery by the RCx provider, or towards the decision-making steps for the customer?

24.  a. From your viewpoint, how much do the current incentives work in motivating potential end users into participating?  

b. What is the minimum level of incentive you believe is necessary to move customers into participating?

c. On the other side, what level of incentives would be the maximum that, if it went higher, would be just giving too much away?

25. a. Similarly, what would be the minimum and maximum incentives you believe the providers should receive?

b. How long do you feel providers would need an incentive to provide these services, if the program was expanded state-wide?  

26. From what you know, what kind of specific steps were done to make sure providers were properly giving sufficient attention and resources to perform each task according to the planned timeline?

27.  How do you think the end users’ felt about the program going into this pilot (i.e. skepticism, uncertainty, unconcerned, enthusiastic)?  Is that across the board, or do you think that some end-users might have felt differently

28.  From what you know, how do the end-users feel about the program now?  What has caused the changes you’ve seen? 

29.  After the initial launch, what changes to the program design or implementation have been undertaken so far during the course of the program?  Why? 

30. (IF ABOVE is answered affirmatively)  Were these changes effective?  Why or why not?

31.  From what you know, how well has the program captured the kinds of improvements that you wanted or expected from each customer site?  

32. From what you know, were there any opportunities found from the initial scoping work that were dropped at the building owner’s request?  IF YES, why were these dropped?

33. How much do you think that end users participate for other reasons besides the dollar savings?  What are they?

34.  Do you think there were external influences that might have moved them to participate?  (In other words, apart from their own choices and motivations)

35. A primary driver to any efficiency program like this one is the economic – the savings benefit.  If there were no detected improvements in any of these other benefits I’m about to mention, how do you think it would affect the end-users’ perception of the program?  

Note: To be clear, I’m not asking what the reaction would be for any problems with these – just merely the hypothetical absence of any perceived gains.

· Tenant or employee comfort (air quality, temperature, lighting improvements, etc.)?

· Tenant or employee productivity

· Calculated reduction in air emissions (either locally or from reduced power generation)

36.  To ensure we covered all your thoughts, are there any other specific improvements and recommendations do you have on the program design or the protocols?

37.  Since this is a pilot program, there may be other issues you would like to talk about that these questions did not address.  If so, what are they, and what would you like to say about them?

RLW Analytics

CL&P/UI Retrocommissioning Pilot Program

Interview Guide –RCx Provider 

[Draft – 9.13.05]

Verbal introduction to interviewee: Our goal in this interview is to gather information on the role that you have in delivering services for the NU Retrocommissioning Pilot Program.  In addition, we are looking to further understand the process of how this pilot program is delivered, the strengths and weaknesses of the pilot, things that have been learned since its inception, and ways in which the programs’ delivery methods and procedures could be further improved.  

This interview session is an opportunity for you to voice your opinions and your particular experiences with this program.  This will also be a chance for you to share ideas about further increasing the program effectiveness and delivery to your customers. 

The questions I’ll pose are meant to be open-ended.  There are no right or wrong answers.  

All answers are strictly confidential.  Our notes are not shared with anyone else.  In our report, anecdotal answers are either paraphrased or identified in a generic way, ex. “several respondents said…”, “one respondent noted…”, etc.  

After we complete the interview, we will later transcribe our notes on a separate sheet and send them back to you to review.  This will give you an opportunity to correct or clarify anything we recorded.  

These questions are mainly focused on your involvement with the program implementation, and your opinions and thoughts about the program design.  We will have a shorter second follow up conversation scheduled separately that will focus on the actual project details. 

I.
Background

38.  Can you please first briefly describe your current professional position – title and general responsibilities?

39. What is your role with the Retrocommissioning program?

40. How involved are you with the specific project your firm has performed?  Who else – both in-house and/or subcontracting – was involved with the project? 

41. Can you please briefly describe – in terms of years of experience and scale of projects – your firm’s experience with retrocommissioning.

42. What other retrocommissioning programs has your company been involved in? (These could be for other utilities or other kinds of organizations.)

2.
Program Design

43. a. Were you involved with constructing a response to this program’s RFQ?  __ Y   __N

b. IF YES > Do you remember what you and/or your firm’s thoughts about the RFQ  in terms of the complexity or ease of responding to it (ex. depth of information requested, types of requirements, etc.) 

44. Looking back now, was the RFQ’s description of the program and program needs accurate and provided enough information for your response? 

45. Looking back now, how well did the RFQ’s requirements fit what you believe are the necessary qualifications to perform this program?  What qualifications do you think are needed?

46. Please describe your/your firm’s experience with the program orientation.  

a. Looking back, how sufficient and informative was the orientation to you?

b. How much would you agree or disagree with the statement: “I knew exactly what the protocols required and what was expected from our firm.”

47. How was the pilot program timeline determined?    

3.
Communications

48. How much program information has been shared to you/your firm?    Have you gotten enough detail?  Has the information come to you in time for you to use it?

49.  How satisfied have you been with the level of input and feedback you’ve been able to provide to the utility?  

4.
Program Delivery

Protocols

50.  How much did this program’s protocols match other experiences you’ve had with retrocommissioning?

…in the private sector (i.e. a RCx job outside of any utility programs?) > SKIP IF N/A

…within other utility/state agency RCx programs?  > SKIP IF N/A

51.  Did your firm find it difficult to meet the requirements of the program protocols? What requirements proved to be difficult, or became more difficult than expected?

52.  IF YES > What would you like to have changed on those?

53.  What program protocols are things your firm would automatically or naturally have done if this project was strictly a private contract between you and this customer?

54. Did anything occur that changed the dates of the actual completion of each protocol versus the forecasted dates?  What happened?  

55.  How much were these changes planned for and reacted to?  How would you characterize the overall anticipation of these changes from the administrators and interested parties (i.e. they felt they were avoidable? Unfortunate but necessary?  Expected and not surprised? etc.)  

Provider Selection and Implementation

56. Several building owners chose their own providers.  From your viewpoint, was this helpful, harmful or had no effect on the program approach?

57.  (IF PROVIDER IS OUT OF STATE) Can you please explain how you set up the logistics of conducting and managing the project?  What outside resources do you use?  [NOTE: You’re welcome to note anything that is proprietary and should not be mentioned in the evaluation report.]

58.  (IF PROVIDER IS IN-STATE)  How did you implement or manage this project that was different from your out of state projects?

59.  How much does the timing of the incentives influence the timeliness of delivery by you/your firm, or the decision-making steps for the customer?

60.  a. If this pilot becomes expanded to a larger program, what minimal fraction – if any - of the utility incentives would have to remain in order for your firm to stay interested in being part of the program?  

b. IF MORE THAN ZERO > Why is that?

61. a. How important are the utility customer incentives towards getting a building owner to participate and agree to the scope of work?

b. What is the minimum acceptable level of incentive you believe is necessary to move customers into participating, e.g., 20%, 50%, etc?

c. On the other hand, what level of incentives would be the maximum that, if it went higher, would be just giving too much away?

62. a. Was there anything that prevented you from meeting the program deadlines?  

[Explore for conditions or issues arising from meeting the protocols, customer actions, or external issues (i.e. things that happened to their firm that affected their ability to do the project)

b. IF EXTERNAL > How commonplace is that?

63.   a. Do you think that end users participate for other reasons besides the dollar savings?  (IF YES > What are they?)  

b. Do you think there were external influences that might have moved them to participate?  (In other words, apart from their own choices and motivations)

64.  How do you think your customer felt about going into this pilot (i.e. skepticism, uncertainty, enthusiasm)?  

65.  From what you know, how does your customer feel about the program now?  What has caused any of those changes?

66. A primary driver to any efficiency program like this one is the savings benefit.  Given that, if there were no detected improvements in any of these other benefits I’m about to mention, how do you think it would affect the end-users’ perception of the program?  

[Note: To be clear, I’m not asking what the reaction would be for any problems with these –  merely the absence – hypothetical here - of any recognizable gains.]

A.  Tenant or employee comfort (air quality, temperature, lighting improvements, etc.)?

B.  Tenant or employee productivity

     C.  Calculated reduction in air emissions (either locally or from reduced power generation)

67.  To ensure we covered all your thoughts, are there any other specific improvements and recommendations do you have on the program design or the protocols?

68.  Since this is a pilot program, there may be other issues you would like to talk about that these questions did not address.  If so, what are they, and what would you like to say about them?

RLW Analytics

CL&P/UI Retrocommissioning Pilot Program

Interview Guide – End Use Participants 
(Process evaluation questions only)

[final – 10.13.05]

Verbal introduction to interviewee: Our goal in this interview is to gather information about your participation in the NU Retrocommissioning Pilot Program.  In addition, we are looking to further understand the process of how this pilot program was delivered, the strengths and weaknesses of the pilot, things that have been learned since its inception, and ways in which the programs’ delivery methods and procedures could be further improved.  

This interview session is an opportunity for you to voice your opinions and your particular experiences with this program.  This will also be a chance for you to share ideas about further increasing the program effectiveness and delivery to customers like yourself. 

The questions I’ll pose are meant to be open-ended.  There are no right or wrong answers.   All answers are strictly confidential.  Our notes are not shared with anyone else.  In our report, anecdotal answers are either paraphrased or identified in a generic way, ex. “several respondents said…”, “one respondent noted…”, etc.  

These questions are mainly focused on your experiences with the program and the provider, as well as your perceptions of how well it was performed.   

I.
Background

1.  Can you please first briefly describe your current professional position – title and general responsibilities?

2. What is your current role and level of involvement particularly with this project?  

3. In brief, what other utility or agency energy efficiency programs has your company been involved in the recent past (approximately the past 3 to 5 years)?

4. Can you please briefly describe – in terms of years of experience and scale – what previous experience you’ve had with retrocommissioning, or, operations and maintenance programs apart from this project.

5. Program  Participation

6. Can you please describe, in brief chronological order, what were the events and actions that led up to your involvement with the program?

7. [NOTE: Include a determination of the role and impact of SACIA, EPA, the EPA benchmarking tool, the utilities, as well as any other entities raised up in the response]

8. How were you introduced and familiarized with the program details and goals?

9. Looking back now:

10. How much would you say you understood and were comfortable with the program details – each of the steps (protocols) the incentives, and the goals?

11. What would you say your initial mindset was about the program going in, such as feeling enthusiastic, hopeful, skeptical, uncertain, etc?

12. Now that you’re at or near the end, how much of that perception has changed?  Why?

13. RCx Provider

14. I’d like to learn about the provider you worked with.  

15.   Can you describe how this connection was done?

16. NOTE: Examine and look for understanding on:

17. How were they presented with the qualified firms 

18. How did they consider or examine choices 

19. What kind of criteria did you use in the selection 

20. Can you please explain how clear and thorough the provider was in explaining what they were going to do and how they were going to do it?

21. Looking back, how well did things unfold according to what you were told by the provider?  What kinds of things came off easier or more difficult than you expected?

22. a. How would you characterize the professionalism and workmanship of the provider?  

23. In particular, do you have any anecdotes of any particular unexpected problem that arose, and how the provider then acted upon it?

24. Program Delivery

25.  What kind of roles and activities have these parties performed as part of your program participation?  What kind of interaction and support have they provided as you moved through the retrocommissioning project?

a. SACIA

b. US EPA

c. Utility (CL&P or UI) 

26.  What are your perceptions of the program steps (protocols)?  Were there any that proved easier or more difficult for you and your provider to get through than expected?

27. From your viewpoint, what were the issues that changed the dates of the actual completes for each protocol versus the forecasted dates?  

28. Project Fit

29. How does a project like this fit within your facilities or capital improvement planning and budgets?

30. What’s the ROI or internal ROI that you require on facility projects?

31. Hypothetically, if you took out the incentives from this pilot, how much - or how close - would the project savings have fit within that requirement?

32. From as much as you can see right now, how do the costs and benefits of this program compare against the costs and benefits for regular maintenance and repair?

33. What commitments - both management and your financial plans - is your firm making now to follow through on the operations and maintenance plan the provider has given you?

34. Incentives

35. These questions focus on the incentives offered in this program and potentially in future programs.  

36.  From what you can see so far, would this kind of project have been implemented by your firm if it had been offered without incentives?

37. How much, if any, did the timing of the incentives make a difference on how you made decisions about the scope or size of work?

38.  Does your company have other buildings in Connecticut similar to this one?

39. IF YES >

a. If this program is offered again (that is, beyond this initial pilot offering), what is the minimal fraction – if any - of the incentive your company would need in order to be interested in being part of the program again?  

b. IF MORE THAN ZERO > Why is that?

40. IF NO > 

41. If less than 100% of the incentive had been offered, what would have been the smallest percentage that would have been minimally acceptable to you to have participated?

42. IF EITHER QUESTION ABOVE IS ANSWERED AROUND 20% OR MORE > Why do you believe an incentive of this size is important?  

43. Program Benefits

44. How confident are you that the savings promised will be achieved in your facility?  Why or why not?

45. A primary driver to any efficiency program like this one is economic savings.  If there were no detected improvements in any of these other benefits I’m about to mention, how do you think it would affect your satisfaction about agreeing to the program? (Or to put it another way, how would any absence of these affect your feelings about the program’s value?)

46. [Note: To be clear, I’m not asking what the reaction would be for any problems with these – merely the hypothetical absence of any perceived gains.]

A. Tenant or employee comfort (air quality, temperature, lighting improvements, etc.)

B. Tenant or employee productivity

C. Calculated reduction in air emissions (either locally or from reduced power generation)

47.  Apart from the savings, what have you learned of or seen so far of any of these types of benefits in your building?

48. To make sure we covered all your thoughts, are there any other specific improvements and recommendations do you have on the program design, the protocols, or the provider?

49.  Since this is a pilot program, there may be other issues you would like to talk about that these questions did not address.  If so, what are they, and what would you like to say about them?

Appendix D: NU Flow Chart for Pilot Extension
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Appendix E: Meeting Minutes Tracking System

A systematic RCX project tracking method can be incorporated into the meeting agenda and minutes that emulate best practice in construction management.  This is a method where these simple but robust of rules are applied for recording, updating, and eventually closing out every item raised and discussed in the meetings:

1. Each meeting minutes are titled by consecutive numbers, ex. Meeting Minutes #1, Meeting Minutes #2, and so on. 

2. The minutes are separated in sections covering major project elements

3. Each major section is separated as “Old Business” and “New Business”:

“New Business” items are assigned a tracking number that identifies the meeting it is first raised and discussed, followed by an identifying number in the order it was brought up under that major section.  

An example (below), shows the minutes for a “Meeting #17”. Under section “A. Retrocommissioning”, item “17-1, Energy savings tracking” shows up as the first “New Business” item brought up under that section. Other “New Business” items brought up under Retrocommissioning show them labeled as “17.2”, “17.3”, and so on.  Each new item is then earmarked as who is responsible for it until final resolution – the utility, the customer, or “All”; any informational items that do not call for further action are simply labeled “Info”.

	RCX New Business:

	Responsibility
	Item #
	Issue

	ALL

 
	17.1  
	Energy savings tracking – the project team will request that the provider creates a table of cumulative savings for RCx.

	
	
	

	Utility

 
	17.2  
	Sponsor time extension – the utility will review the project progress and determine the time extension for the project.

	
	
	

	ALL

 
	17.3
	Air balance work to commence October 9th – team to review air balance workscope and provide comments by Tuesday July 8th.

	
	
	


 Figure 8: Sample entry – Meeting Minutes #17

New items are then subsequently moved into “Old Business” for the next meeting.  Thus, open items left or introduced in the previous meeting minutes automatically became the starting agenda for the next upcoming meeting.  

Each “Old Business” item is then reviewed or discussed; the discussion gets recorded, and then given a prefix in parentheses that identifies the meeting number connected to that subsequent discussion. For example (below), the minutes for “Meeting #22” now show item 17.1, and then all the subsequent updates from Meeting #18 through Meeting #22.

	RCX Old Business:

	Responsibility
	Item #
	Issue

	ALL

 
	17.1  
	Energy savings tracking – the project team will request that the provider creates a table of cumulative savings for RCx.

(18)  Utility to make a request to XYZ provider on the next August meeting

(19)   The team decided to track cumulative savings internally.  

(20)  The customer received a table of energy savings and costs.  This shows the project as exceeding goals.

(21)  Updated savings table was distributed by the customer.  The utility will review. 

(22)  Utility initially reviewed savings table.  Discussed initial savings projected from measures X and Z and asked for clarification.  Provider will send clarifications for next meeting.



	
	
	


Figure 9: Sample entry – Meeting #22

Each of these agenda items would continue as “Old Business” until it is completed or resolved; once finished, the item is then changed from its original responsibility earmark (i.e. “Utility”, “Customer”, or “All) to “Closed”, and then subsequently dropped from future meeting minutes.  
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Implementation plan approved:








When no major system repairs are needed:




















� Some respondents reported that EPA made adjustments on subsequent scoring to better reflect the intensive energy use within these commercial buildings.  This evaluation is not intended to assess the benchmark portfolio tool itself, so no investigation was done specific to the benchmark scoring or use of the portfolio tool. 


� In particular, a similar-looking path and set of program protocols design by PECI are used by San Diego Gas and Electric’s Retrocommissioning program.  The NU pilot design is also closely comparable to program designs implemented by other utilities and state agencies.  


� Illustrations for this and the subsequent figures are courtesy of PECI.


� As of the date of this report, the Phase 2 measures had not been verified by the QA contractor; numbers shown here are preliminary.  


� Haasl, Tudi, Robert Bahl, E.J. Hilts.  “The Marriot Retrocommissioning Program.”  Proceedings from the National Conference on Building Commissioning, May 4-6, 2005.


� More than just a convenient term, forecasting a reduction in costs and time through a learning curve is a well recognized applied management theory which states that, as the volume of practice is doubled, the time required for a task is reduced by a stable, predictable increment, usually expressed as a percentage.


� Franconi, Ellen, Martin Selch, Jim Bradford, Bill Green.  “Third-Year Program Results for a Utility Recommissioning Program.”  National Conference on Building Commissioning, May 4-6, 2005; Poeling, Tom, “Tuning Up the Retrocommissioning Process.”  National Conference on Building Commissioning, April 19 -21, 2006.


� Webster, Lia, PE, Nexant Inc.  “Xcel Energy’s Colorado Recommissioning Program” (web- and phone-cast presentation).  AESP Brown Bag Seminar, March 1, 2006. 


� Khan, Alica.  “San Diego Retrocommissioning Program”; Lanihan, Kim.  “The NYSERDA Retrocommissioning Initiative”.


� Poeling, Tom.  “Tuning Up the Retrocommissioning Process”, Proceedings of the National Conference on Building Commissioning, April 19-21, 2006, p. 11.


� Khan, Alica.  “San Diego Retrocommissioning Program” (web- and phonecast presentation); and Lanihan, Kim.  “The NYSERDA Retrocommissioning Initiative (web- and phonecast presentation).  AESP Brown Bag seminar, March 1, 2006.


� IRR refers to the return that a company would earn by investing in itself, rather than investing that money elsewhere.


� Xcel Energy uses this incentive strategy for their RCx program in Colorado, which was learned at the AESP brown bag seminar; it was also referred by one provider who was familiar with that particular program. 


� For example, Southern California Edison has teamed with Southern California Gas to provide a partnership program with a number of municipal and educational entities for retrofit and retrocommissioning projects.  


� Khan, Alica. “San Diego Retrocommissioning Program.”


� Lanihan, Kim. “The NYSERDA Retrocommissioning Initiative.”  


� Martinez, Mark. “Southern California Edison 2005 Demand Response Community Partnerships” AESP Brown Bag teleconference and slide session, May 23, 2006. 


� Webster, Lia. “Xcel Energy’s Colorado Recommissioning Program.”


� Franconi, Ellen, et al, “Third Year Program Results for a Retrocommissioning Program”, p.3.


� In other words, when a technician foregoes performing an internal task in order to support the project; the foregone task then needs to be covered by additional staff or by extra hours that are added later on. 





