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Executive Summary

This report summarizes the projected impact of the Northeast Utilities/United Illuminating Retrocommissioning (RCx) Pilot, and verifies the installation and proper operation of RCx measures installed in 2005-2006 for completed projects within this Pilot. The objective of this impact evaluation is 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. 

A separate process evaluation report was created to meet objective #1 (above).  The impact evaluation report here addresses the other two objectives.  

This pilot grew out initial efforts by the Business Council of Fairfield County (formerly known as SACIA) and the U.S. EPA to develop a RCx program after benchmarking approximately 12 million square feet in Fairfield County.  Northeast Utilities/United Illuminating 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 Connecticut Light and Power (CL&P) and the United Illuminating Company (UI) were granted by the Department of Public Utility Control (DPUC) 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 for 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 completed fairly close to the original projected milestone in October 2005, while two others eventually completed all implementation of measures in late spring 2006.  

For the impact evaluation of this pilot, RLW reviewed project documentation, made multiple site visits, and conducted technical interviews with participants.  RLW also worked closely with the pilot’s QA/QC contractor for updates and verification documentation.  

As a pilot offering, it was understood there would be learning lessons to come out of the pilot to help better understand the RCx process, and subsequently reduce the time and administrative costs in any future extension of the pilot or ultimately within a program.  

Evaluation Approach Summary

Concurrent with the process evaluation, an impact evaluation was requested for the following deliverables:

· Individual site reports

· A finalized impact evaluation report that summarizes the individual site reports and assesses 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, and 

· 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.

Annual Savings Summary 

Table 1 presents a summary of the major findings at the end-use level.  The table presents the projected estimated annual savings projected from all five sites, and the final estimated annual savings for those project measures that have been verified.  Along with the kWh and related cost savings, the estimated annual kW savings as verified for the three completed sites are 696 kW or $6,765.  Total estimated natural gas savings as verified were $58,251.
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Table 1: Pilot End Use Annual Savings 

Site Summaries   

The five sites selected for the pilot program were all energy intensive buildings with high communications and data processing loads. Most sites had fixed weekday occupancy, minimal weekend usage, and specialized areas with continuous usage. One site had specialized testing and production spaces that operated 24/7. Three of the sites had central heating and cooling equipment serving major air-handlers. The remaining two sites operate with unitary equipment. All the sites had functioning energy management systems of various ages and sophistication. The single biggest difference between the locations was the level of on-site personnel who were in charge and knowledgeable about in the operation of their facilities. This interaction ranged from strong facility presence and control to total reliance upon outside vendors.

One site completed its project relatively within the projected timeline.  Two others dropped out before any implementation work was done.  Two other sites progressed through the protocols and eventually implemented measures, although they were completed well past the original timelines projected for the projects. 

Findings

A. The verified savings were consistent with QA findings.  For the three completed projects, RLW found agreement with the estimated savings the QA contractor had found.  Ideally, verification should best occur at least 12 months after the project implementation to view trending data, and ensure facility staff are continuing to monitor trendlines and set points.  

B.   The initial estimated savings determined by the QA contractor and verified by RLW had some degree of change from the savings estimated in the Letter of Agreement.  The discrepancies between the LOA and the QA estimations came from HVAC in Project 1 and Plant Operations in Project 3, where there is a high degree of interaction between systems and significant operational variables (mostly weather and day-to-day activities).  

Technical Recommendations 

High-level technical recommendations RLW has identified in the course of the verification work were: 

1. Incorporate EMS alarm routines into verification process to provide “real time” warning of changes in required parameters. This will lead to immediate repair of the conditions and optimize savings.

2. Identify the accuracy of EMS points and operation for accuracy early in the process, preferably before the investigation protocol. Identifying major operating errors in EMS reporting by the verification phase places doubt on the initial calculations.

3. Identify in-house maintenance software early in the process to incorporate RCx measures into a seamless flow with existing maintenance routines.

4. Install loggers to acquire data early in the detailed investigation protocol when it is clear that there are programming or operator issues at the site.

5. Schedule the detailed site visits so that the monitoring period coincides with either peak summer or winter conditions. Summer is preferable when large chiller plants are operating.

6. Persistence requirements must be reasonably matched with the scope of the measure.  Not all measures require full EMS verification on a monthly basis. Savings persistence must reflect the magnitude of the measure. 
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