Impact and Persistence Evaluation Study of Connecticut Light and Power’s Operations and Maintenance Services Program (2002 - 2004): Executive Summary

Final Report 

Prepared for

The Connecticut Energy Conservation Management Board


[image: image1.png]Northeast
Utlities System





Prepared by:

[image: image2.png]



44 South Broadway, 5th floor

White Plains, NY 10601

914-609-0333

Dakers Gowans, Program Manager

Yujie Cui, PE, Project Engineer

April 12, 2007

Table of Contents

1Section 1: Executive Summary


4Section 2: Program INTRODUCTION


5Section 3: EVALUATION overview


53.1
Sampling


73.2
Document Review


83.3
Measurement and Verification Plan


83.4
Site Inspection


93.5
Data Analysis


103.6
Determining Persistence of Savings


103.7
Determining Non-Electricity Impact


12Section 4: Evaluation Analysis and Results


124.1
Annual Energy and Demand Savings


154.2
Persistence


164.3
Non-Electricity Impacts


17Section 5: program conclusions AND recommendations





Executive Summary

Nexant, Inc., contractor to the Connecticut Energy Conservation Management Board (ECMB) and Northeast Utilities, has completed an impact and persistence evaluation study of Connecticut Light and Power’s (CL&P) Operations and Maintenance (O&M) Services Program (2002- 2004).  The objectives of the study were to obtain: 

· Adjusted gross energy and demand (kWh, kW) savings achieved by the program 

· Estimates of the persistence of the program’s savings 

· Estimates of the program’s non-electricity impacts, if any 

For the adjusted gross impacts, the basic approach is to develop a realization rate, the ratio of savings determined by review for a sample of projects to the savings reported by the program, and to then multiply the program reported savings by the realization rate.

Nexant used a random sampling approach as the basis for the investigation.  Nexant estimated that a sample size of 38 completed projects would be needed to report results with 10% precision at the 90% confidence interval, given a population size of 86 projects and an assumed coefficient of variation of 0.5.  The actual sample size was 46 due to over sampling and the use of alternates necessitated by a high non-response rate.  By stratifying and weighting towards the largest contributors to the program’s reported savings, the sample accounted for 85% of the program’s reported kWh/year savings.  

Due to non-response of some program participants, Nexant was able to collect data on only 37 of the 46 sampled projects.  Among the 37 projects, there are 24 manufacturing facilities, 9 grocery stores and 4 miscellaneous facilities.  Twenty of the 37 projects involved compressed air related measures, and these 20 projects accounted for 65% of CL&P reported kWh savings.   

The basic approach for the evaluation study was to review CL&P documents for the sampled projects, conduct site inspections for each project to verify measure installation and operation, administer a survey to help quantify non-electric impacts, and finally to analyze site inspection results and survey data.  The primary results of the study are captured in program realization rates, adjusted kWh and kW savings impacts, estimated additional non-electric impacts (in dollars) that have occurred as a result of the program, and a method to predict the persistence of savings for O&M projects.  Measure life is beyond the scope of this study.  

Based on the analysis of the 37 completed project reviews, the O&M program is currently delivering approximately 7,086,604 ± 2,137,512 kWh/year of savings and 419 kW in summer on-peak coincident demand reduction.  The kWh savings are reported with 30% precision at the 90% confidence level.  Table 1 summarizes the energy and demand savings for the O&M program as of December 2005.  

Table 1: Savings impacts CL&P Operations and Maintenance Program, December 2005

 
Annual Electric Energy Savings (kWh)
Summer On-Peak Coincident Demand Reduction (kW)

Nexant mean
7,086,604 
419

Nexant low
4,949,092 
Not Applicable

Nexant high
9,224,116 
Not Applicable

NU reported
8,545,892 
27

Nexant is reporting a modified realization rate for the program.  The modification removes 20 sites that were enrolled in the program as a way to investigate a sub-set of the target market.  Their inclusion by CL&P was an effort to test the effect of installing energy management systems in grocery stores to see if the technology would enable energy managers to make informed decisions about operating equipment and leading to reduced energy consumption.  CL&P claimed no savings for these 20 projects
.  Removing the impacts for these experimental projects results in a realization rate that better reflects the operation of the core O&M program.  Table 2 shows the realization rate with the 20 grocery stores removed.

Table 2: Realization rate CL&P Operations and Maintenance Program

Realization Rate

0.80

It is worth noting that the realization rate is highly influenced by the closure of two facilities
 that reported approximately 15% of the savings in Nexant’s sample.  Because the savings for these projects are no longer available, their realization rates are 0%.  If the 2 projects are excluded from the calculation, the program realization rate is close to 91% and is reported with 10% precision at the 90% confidence level.  

The O&M program has reported summer on-peak demand reduction for only three of its 85 completed projects.  Nexant estimates that the program has resulted in 419 kW of demand reduction, a benefit not recorded to date by Northeast Utilities.  Nexant’s estimate is based on average per project demand reduction for large and small projects in the study sample, as determined through engineering calculations, on-site reviews, and interviews with facility managers.  The methodology results in an average point value.  No uncertainty estimate can be calculated.  

The question of the persistence of savings from operational and maintenance measures, and other retro-commissioning projects, has been the subject of debate, with many parties expressing skepticism that such savings would continue.  Nexant investigated the persistence of O&M savings by analyzing realization rates for 28 projects as a function of years since project completion.  Figure 1 demonstrates that realization rates and therefore adjusted savings decline with the passage of time, as expected.  Projects completed in 2005 have average realization rates close to 1.0 while realization rates for projects completed in 2001 are 0.71.  The results of this analysis are captured in a regression equation that can be used to estimate O&M project savings for up to 5 years after project completion.  

Figure 1: Persistence of savings for O&M program
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The regression trend line in Figure 1 represents all currently operating projects.  There are 2 facilities that have closed operations that are excluded from this analysis; this was done in order to report the core program persistence by removing the effect of the market  

The results of this persistence study shown in Figure 1 should not be used to estimate savings beyond 5 years.  In particular, estimates of lifetime savings should be based on the program’s annual impacts adjusted by the realization rate of 0.80.  

Nexant conducted a survey to quantify the non-electricity impacts of program participation by administering a survey to 34 site personnel who were familiar with the measures.  Among the 17 survey respondents, the vast majority (94%) mentioned some type of non-electricity impact, most often changes in maintenance costs or labor, and all changes identified were positive in terms of saving money or labor.  However, due to the small sample size, difficulty in interviewing key decision makers at customer sites, and the subjective nature of the responses, the results should be used with caution, and probably not at all for any benefit/cost analysis.  The survey results indicate that customers place a value on non-electric impacts equal to approximately 25% of their electricity cost savings.  Due to the relatively small sample size, the survey results should not be extrapolated to the population of program participants. 

� Nexant found that some had in fact achieved a small quantity (approximately 70,000 kWh/year) of savings.  These are included in � REF _Ref151866864 �Table 1�.


� A 3rd closed facility was reported to have 0 savings by CL&P and has no influence on the realization rate calculation.  


� A point on the regression line in � REF _Ref151875102 �Figure 1� represents the weighted average of all realization rates within a single year bin. 
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