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1 EXECUTIVE SUMMARY 
This Executive Summary provides a high-level review of the results for the Massachusetts Commercial and 
Industrial (C&I) Impact Evaluation of 2016 Custom Electric Installations. The evaluation team conducted this 
impact evaluation for the Massachusetts Program Administrators (PAs) under the guidance of the 
Massachusetts Energy Efficiency Advisory Council (EEAC) Consultants. In this section, we state the study 
objectives, summarize the evaluation approach, and present key findings, conclusions, and 
recommendations.  

The scope of work of this impact evaluation covered the 2016 Custom Electric impact category, which 
included lighting, HVAC, process, refrigeration, motors, compressed air, and other. This impact group 
includes new construction, major renovation, and retrofit projects. 

The evaluation team for this project was DNV GL, DMI, and ERS. The project was completed between 2017 
and 2019. This is the first statewide evaluation to combine the broad category of custom electric 
installations into one evaluation to be staged annually. The MA PAs have historically rotated impact 
evaluations of custom electric end uses on an approximate three to five-year cycle.  

1.1 Overview of objectives and approach 
The objective of this impact evaluation is to provide verification or re-estimation of electric energy and 
demand savings estimates for a sample of custom lighting and non-lighting electric projects through site-
specific inspection, monitoring, and analysis. 

The results of this study are realization rates for custom lighting and non-lighting electric energy efficiency 
measures. Realization rates were determined at the statewide level as well as separately for National Grid 
and Eversource. A synopsis of the research approach is as follows: 

The DNV GL team developed a stratified sampling design from program participation data provided by 
the PAs based on agreed assumptions. The final evaluation sample design for this study was expected to 
achieve a statewide lighting and non-lighting electric energy savings realization rate results with ±10% 
relative precision at the 90% confidence interval, and statewide summer and winter peak demand savings 
realization rate results with ±10% relative precision at the 80% confidence interval. National Grid and 
Eversource lighting and non-lighting electric energy savings precision targets were each set at ±15% for 
each PA at the 90% confidence interval. 

Site specific measurement and verification (M&V) plans were created for each sampled site. These 
plans were reviewed and approved by the PAs before data collection was initiated.  

The data used in the estimation of evaluated savings was collected by the team according to each approved 
M&V plan. The evaluation collected and reviewed all provided program documentation and collected data 
associated with each sampled project. Data collection methods included interviews of facility 
personnel, interviews of equipment vendors, on-site monitoring of operating equipment, receipt 
of data collected by the customer, and receipt of utility meter consumption data.  

The evaluation created a custom measure specific analysis for each sampled project. Included in this 
analysis was an assessment of the baseline condition for each project sampled. When the need for a revised 
baseline was determined, the evaluation worked with each PA to develop one that was appropriate and 
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consistent with the Custom Measure definition in the Massachusetts Technical Reference Manual. Evaluated 
savings estimates were then calculated relative to this revised baseline.  

The evaluation created unique site reports for each sampled project. Each report includes a project 
description, a description of the tracking savings assumption and methodology, a baseline review, a 
description of the data collected by the evaluation, a description of the evaluation analysis completed, and a 
discussion of the evaluation results and reasons for the variance between tracking and evaluation estimates 
of savings. These reports are available in, which is a separate document. 

1.2 Key findings and conclusions 
The site level evaluation results were aggregated using the final adjusted case weights. The PA realization 
rates were calculated and then applied to each PA’s total tracking savings to determine their total evaluated 
savings. The statewide realization rate is the ratio of the total evaluated savings to the total tracking 
savings, each of which is calculated by summing across the PAs. Table 1-1 and Table 1-5 summarize the 
lighting and non-lighting statewide retrospective results of this analysis. The results presented include 
realization rates (and associated precision levels) for annual kWh savings, and on-peak demand (kW) 
savings at the times of winter and summer peaks, as defined by the ISO New England Forward Capacity 
Market (FCM).   

Retrospective realization rates include the effects of baseline adjustments resulting from evaluation’s use of 
established industry standard practice (ISP) baselines. Prospective lighting realization rates have also been 
developed to remove the impact of these ISP baseline adjustments. The prospective realization rates provide 
a better representation of the program savings estimates assuming projects are being developed using the 
established baselines in the ISP repository.  

Table 1-2 summarizes the statewide prospective results of the analysis for lighting. None of the non-lighting 
applications received baseline adjustments from code compliance to ISP and therefore the prospective non-
lighting results are the same as the retrospective non-lighting results. Additional guidance and 
recommendations on when to use both retrospective and prospective realization rates can be found in 
section 1.3. All coincident summer and winter peak reductions were calculated using the following FCM 
definitions:  

1. Coincident Summer On-Peak kW Reduction is the average demand reduction that occurs over all 
hours between 1 PM and 5 PM on non-holiday weekdays in June, July and August. 

2. Coincident Winter On-Peak kW Reduction is the average demand reduction that occurs over all hours 
between 5 PM and 7 PM on non-holiday weekdays in December and January. 

The results of DNV GL’s analysis of lighting and non-lighting retrospective realization rates by PA are 
provided in Table 1-3 and Table 1-6, respectively. The results of the lighting prospective realization rates by 
PA are provided in Table 1-4. Peak energy savings (Peak MWh) are reported for National Grid only as they 
are the only PA that tracks the percent of energy saved during peak energy periods. 

Table 1-1. 2016 custom lighting statewide retrospective results 

Statewide Results (n=46) Annual Energy 
MWh 

Summer  
On-Peak  

kW 

Winter  
On-Peak 

kW 

Total Tracking Savings 120,134 14,828 19,014 
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Total Evaluated Savings 110,971 12,831 15,525 

Realization Rate 92.4% 86.5% 81.7% 

Error Ratio 0.26 0.62 0.47 

  90% Confidence 80% Confidence 

Relative Precision  ±6.30% ±11.84% ±8.92% 

Error Bound  6,996 1,519 1,385 
 

Table 1-2. 2016 custom lighting statewide prospective results 

Statewide Results 

Annual  Summer  Winter  

MWh On-Peak  On-Peak 

  kW kW 

Total Tracking Savings 120,134 14,828 19,014 

Total Evaluated Savings 112,798 13,113 15,758 

Realization Rate 93.9% 88.4% 82.9% 

Error Ratio 0.27 0.62 0.46 

  90% Confidence 80% Confidence 

Relative Precision  6.71% 11.72% 8.80% 

Error Bound  7,569 1,537 1,386 
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Table 1-3. 2016 custom lighting retrospective results by PA 

PA Results Annual  
MWh 

Summer  
On-Peak 

kW 

Winter  
On-

Peak 
kW 

% On-Peak 
MWh 

National Grid (n=22)         

Total Tracking Savings 61,381 7,363 9,626 57% 

Total Evaluated Savings 59,425 7,424 7,976 51% 

Realization Rate 96.8% 100.8% 82.9% 89.6% 

Error Ratio 0.21 0.47 0.36 0.21 

  90% Confidence 80% Confidence 90% Confidence 

Relative Precision ±7.5% ±12.9% ±9.9% ±7.5% 

Error Bound  4,474 954 791 2.2% 

Eversource (n = 21)         

Total Tracking Savings 54,817 7,019 8,949 N/A 

Total Evaluated Savings 48,290 4,671 7,063 N/A 

Realization Rate 88.1% 66.5% 78.9% N/A 

Error Ratio 0.30 0.84 0.53 N/A 

  90% Confidence 80% Confidence N/A 

Relative Precision  ±11.0% ±23.6% ±15.0% N/A 

Error Bound  5,312 1,101 1,060 N/A 

Cape Light Compact (n = 2)         

Total Tracking Savings 3,873 433 439 N/A 

Total Evaluated Savings 3,636 748 625 N/A 

Realization Rate 93.9% 172.8% 142.3% N/A 

Error Ratio 0.11 0.43 0.41 N/A 

  90% Confidence 80% Confidence N/A 

Relative Precision ±13.1% ±39.0% ±37.1% N/A 

Error Bound  477 291 232 N/A 

Unitil (n=1)         

Total Tracking Savings 62 12 0 N/A 

Total Evaluated Savings 42 14 0 N/A 

Realization Rate 66.9% 116.7% 0.0% N/A 

Error Ratio N/A N/A N/A N/A 

  90% Confidence 80% Confidence N/A 

Relative Precision N/A N/A N/A N/A 

Error Bound  N/A N/A N/A N/A 
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Table 1-4. 2016 custom lighting prospective results by PA 

PA Results 

Annual  Summer  Winter  % On-Peak 

MWh On-Peak kW 
On-

Peak 
kW 

MWh 

National Grid (n=22)         

Total Tracking Savings 61,381 7,363 9,626 57% 

Total Evaluated Savings 61,232 7,658 8,204 51% 

Realization Rate 99.8% 104.0% 85.2% 90.0% 

Error Ratio 0.26 0.46 0.36 0.21 

  90% Confidence 80% Confidence 90% Confidence 

Relative Precision at 90% Confidence 9.1% 12.7% 9.8% 7.3% 

Error Bound at 90% Confidence 5,578 976 807 2.1% 

Eversource (n = 21)         

Total Tracking Savings 54,817 7,019 8,949 N/A 

Total Evaluated Savings 48,428 4,710 7,087 N/A 

Realization Rate 88.3% 67.1% 79.2% N/A 

Error Ratio 0.30 0.83 0.53 N/A 

  90% Confidence 80% Confidence   

Relative Precision at 90% Confidence 10.9% 23.4% 14.9% N/A 

Error Bound at 90% Confidence 5,300 1,102 1,057 N/A 

Cape Light Compact (n = 2)         

Total Tracking Savings 3,873 433 439 N/A 

Total Evaluated Savings 3,636 748 625 N/A 

Realization Rate 93.9% 172.8% 142.3% N/A 

Error Ratio 0.11 0.43 0.41 N/A 

  90% Confidence 80% Confidence   

Relative Precision 13.1% 39.0% 37.1% N/A 

Error Bound  477 291 232 N/A 

Unitil (n=1)         

Total Tracking Savings 62 12 0 N/A 

Total Evaluated Savings 42 14 0 N/A 

Realization Rate 66.9% 116.7% 0.0% N/A 

Error Ratio 0.00 0.00 N/A N/A 

  90% Confidence 80% Confidence   

Relative Precision 0.0% 0.0% N/A N/A 

Error Bound  0 0 N/A N/A 
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Table 1-5. 2016 custom non-lighting statewide results 

Statewide Results (n=79) 
Annual  
MWh 

  

Summer  
On-Peak  

kW 

Winter  
On-Peak 

kW 

Total Tracking Savings 139,392 17,160 19,006 

Total Evaluated Savings 93,421 11,979 11,026 

Realization Rate 67.0% 69.8% 58.0% 

Error Ratio 0.47 0.82 0.75 

  90% Confidence 80% Confidence 

Relative Precision  ±8.72% ±11.87% ±10.90% 

Error Bound  8,150 1,421 1,202 
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Table 1-6. 2016 custom non-lighting results by PA 

PA Results Annual  
MWh 

Summer  
On-Peak 

kW 

Winter  
On-

Peak 
kW 

Peak  
MWh 

National Grid (n=39)         

Total Tracking Savings 53,184 5,538 6,250 49% 

Total Evaluated Savings 34,158 3,846 4,123 52% 

Realization Rate 64.2% 69.5% 66.0% 105.0% 

Error Ratio 0.54 0.77 0.62 0.24 

  90% Confidence 80% Confidence 90% Confidence 

Relative Precision  ±14.4% ±15.8% ±12.9% ±6.4% 

Error Bound  4,920 609 532 1.6% 

Eversource  (n = 38)         

Total Tracking Savings 84,334 11,401 12,489 N/A 

Total Evaluated Savings 56,577 7,710 6,489 N/A 

Realization Rate 67.1% 67.6% 52.0% N/A 

Error Ratio 0.41 0.78 0.69 N/A 

  90% Confidence 80% Confidence  N/A 

Relative Precision  ±10.9% ±16.4% ±14.4% N/A 

Error Bound  6,190 1,261 936 N/A 

Cape Light Compact (n = 1)         

Total Tracking Savings 1,096 125 173 N/A 

Total Evaluated Savings 968 104 223 N/A 

Realization Rate 88.3% 82.6% 129.1% N/A 

Error Ratio 0.00 0.00 0.00 N/A 

  90% Confidence 80% Confidence  N/A 

Relative Precision ±0.0% ±0.0% ±0.0% N/A 

Error Bound  0 0 0 N/A 

Unitil (n=1)         

Total Tracking Savings 778 95 95 N/A 

Total Evaluated Savings 1,309 222 222 N/A 

Realization Rate 168.3% 233.4% 233.4% N/A 

Error Ratio 0.00 0.00 N/A N/A 

  90% Confidence 80% Confidence  N/A 

Relative Precision ±0.0% ±0.0% N/A N/A 

Error Bound  0 0 N/A N/A 
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1.3 Recommendations 
The DNV GL team makes the following recommendations based on the data collected, conclusions, results, 
and process of this impact evaluation. 

Recommendation 1: The retrospective realization rates from this study should be applied retrospectively 
to custom lighting and non-lighting projects installed in 2018. The custom non-lighting results should also be 
applied to future program years until new realization rates are published. The results provide custom lighting 
and non-lighting realization rates for National Grid, Eversource, and statewide.  

1. National Grid and Eversource should use their own PA specific realization rates for lighting 
and non-lighting projects, respectively. 

2. Cape Light Compact and Unitil should use the statewide realization rates for lighting and 
non-lighting projects, respectively. 

Recommendation 2: The prospective lighting realization rate results from this study shall replace the 
retrospective lighting realization rates used by each PA once their custom lighting projects are developed 
using the established lighting baselines in the ISP repository. Until that point, the retrospective lighting 
realization rates should be applied to future program years until new realization rates are published.  

Recommendation 3: The evaluator recommends the Massachusetts PAs and EEAC continue to sponsor the 
rolling impact evaluation approach for custom electric installations. These results will be updated annually as 
subsequent impact evaluations of 2017 and 2018 program years are completed. This aligns with the new 
impact evaluation paradigm as part of the impact framework. 

Recommendation 4: Future custom electric projects should standardize how baseline conditions and 
operation are documented in applications.  

1. Custom non-lighting applications should clearly document the source of their baseline operating 
condition and control strategy and use actual trend data whenever possible. The application should 
seek to understand and account for any planned operational strategy changes after the measure 
installation is complete. 

2. Custom lighting applications that exceed 500,000 kWh in annual claimed energy savings should 
require photographs and detailed descriptions regarding dominant existing lighting system types, 
quantities, and condition.  

3. For custom lighting applications, the dominant existing lighting control technology should be 
photographed (whenever possible) and EMS type controls should be documented clearly in the 
application file.  If possible, pre-metering of hours of use for spaces to controlled should be done to 
capture baseline conditions. 

4. The source used to estimate baseline annual operating hours should be clearly stated. 

Recommendation 5: Custom lighting applications should report claimed lighting controls savings separate 
from fixture replacement savings in the tracking database. Currently, evaluators are only able to determine 
the claimed lighting controls savings when examining the custom lighting application excel worksheets. 
These are only provided when projects are drawn for evaluation.  Gross realization rates associated with 
fixture replacements are inevitably different from the savings attributed to lighting control reductions. As a 
result, the evaluators are unable to effectively extrapolate the observed differences in fixture vs control 
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savings to the population. The current observed practice is for custom lighting applications to bundle both 
fixture and control savings claims into the same application tracking line item. 

Recommendation 6: The evaluator recommends including a summary of the baseline selection in the 
project documentation. Especially given the adoption of a new evaluation baseline framework, the program 
should document how the baseline was determined for unique custom projects in this impact category and 
provide clear statements on each decision made. This will be especially important when the program 
selected baseline for a Lost Opportunity project is a different system type than the pre-existing equipment 
at a facility.  

 

Recommendation 7: The evaluator recommends integrating a net-to-gross analysis as part of the ongoing 
custom impact evaluations. This would help avoid the small possibility of double penalizing the program for 
any sites that are both zero savers and 100% freeriders. 

1.4 Considerations 
The following considerations are specific to changes the PAs could make in the delivery of their energy 
efficiency programs. Additional considerations based on each site’s evaluation are summarized in 0. 

1. Consider requiring more documentation in the application summarizing how claimed summer and winter 
on-peak demand reductions were calculated.  

2. Cease providing incentives to custom lighting applications seeking to distribute plug-in LED replacement 
desk lamps. If the promotion of these lamps is to be continued, the distribution of plug-in lamps may 
best fall under upstream lighting and not under custom electric installations.  

3. Consider requiring vendors to document evidence to support claims of why any pre-retrofit equipment 
that is 20+ years old and is not at or very near the end of its useful life. Documentation supporting 
equipment is still in working order could come in the form of maintenance records, photos, or other 
supporting materials that corroborate the claim. This will become especially important as the PAs 
transition to using dual baselines in their savings estimation.  Multiple sampled projects included older 
pre-retrofit equipment that was being maintained by the end user and no discussion was provided 
regarding the remaining life of the equipment. In the future, if the program does not provide 
documentation supporting its assumption that the pre-retrofit equipment would exist over the life of the 
measure, there is an increased risk that the evaluation finds that the pre-retrofit equipment was at or 
near the end of its life.  

4. For some complex control-based savings measures consider withholding a sizeable portion of the 
application incentive until the customer provides documentation the controls are fully functioning. The 
documentation could be in the form of trend data showing the control is operating as designed, 
photographic evidence, or some other meaningful form of documentation to ensure control based 
claimed savings are operational. 

5. Notify the evaluation team of applications seeking preliminary approval for measures exceeding 
1,000,000-kWh in claimed savings. After being notified the evaluator can assess the need to join the 
vendor for potential baseline operation metering or consult with the vendor on baseline metering. Above 
the 1,000,000-kWh savings threshold, most custom measures either fall into the census stratum or the 
stratum just below the census stratum which effectively becomes a census stratum through recruiting 
attrition. By allowing the evaluation team to independently assess baseline conditions, operational 
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strategies, and capture baseline operational trend data on key parameters, savings and kW demand 
estimates on the largest, often most variable sites, will achieve much higher certainty than is currently 
being 

6. Split commission-based parent/child applications are prone to error for both tracking savings reporting 
and evaluation of claimed savings. The evaluator recommends the PAs institute a more reliable method 
of clearly documenting the project as being part of a split commission-based savings application. If the 
application is a child application the initial parent application ID should be included with the child 
application’s tracking data along with the parent application’s claimed savings. 

1.5 Future research considerations 
The following considerations are specific to the design and structure of future custom impact evaluations of 
PAs’ programs. 

1. Consider a pre-post lighting control metering study. Much of the claimed baseline operation hour 
assumptions for lighting control measures are based on reported operating schedules provided by site 
contacts or other less-reliable sources. With dual-baseline lighting retrofit impacts going into effect in 
2019, the future of custom lighting will be much more dependent on lighting controls savings. Without 
reliable sources for occupancy, manual dimming, bi-level occupancy dimming, and daylight dimming 
controls project baseline operating assumptions, these controls savings estimates may carry higher risk. 
A successful study will test the variety of analysis methods currently being practiced by evaluators to 
determine ex-ante operation when only post control meter data is available against valid pre-control 
meter data. Study findings will provide guidance on how to best source baseline operation schedules 
depending on the control, application, and type of metering available. 

2. Consider establishing a working group to continue to resolve issues resulting from implementing the 
baseline and impact frameworks. This group would address issues such as NTG and gross baseline 
overlap, what changes would apply prospectively, how to deal with custom measure lives, and other 
topics that may arise through future impact evaluations. 

3. Consider a study to put together a better understanding and process of determining custom measure 
lives. With the transition to dual baseline savings, accurate measure life estimates become increasingly 
important. The most commonly sourced measure life study for custom measures was completed in 
2005. Preliminary findings of recent end-use focused measure life studies have suggested shortening 
measure life trends.   

 

1.5.1 Evaluation baseline review considerations 
These considerations are specific to future baseline review efforts. 

1. Consider the continuation of the baseline desk review task for future custom electric impact evaluations 
to assess the impact of new evaluation practices outlined in Massachusetts’s Baseline Framework. 
Continuing this practice will help to ensure the following practices are applied in a uniform manner: 
measure event type reclassification, industry standard practice, and dual baseline impacts. 

2. Consider the continuation of the Baseline Advisory Group (BAG) to review and assess baseline scenarios 
for measures the project engineers flag as complex and difficult to categorize. The BAG group will 
deliberate on more complicated baseline issues and address any other complex site issues. 
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3. Consider planning for more discussion and adjustment at the M&V Plan Update stage. The M&V Plan 
Update was a new deliverable created for this impact evaluation. The Update created a consistent 
platform for evaluation contractor staff to communicate what information was learned during the site 
visit, clarification on what the baseline equipment/conditions were, what monitoring equipment was 
installed, and what commitments the site made for providing data. The Updates proved to be a 
constructive part of the project. During future impact evaluations, any changes to the planned data 
collection or analysis methodology should be documented and agreed on at this time. It will benefit both 
the evaluators and PAs to set expectations regarding the analysis up front and then adjust as more 
information becomes available. In each case, an effort should be made to state the basic parameters 
expected to be used, the basic structure of the consumption or savings equation, and the data sources 
to be used. 
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2 INTRODUCTION 
This document presents the final report for DNV GL’s Impact Evaluation of 2016 Custom Electric 
Installations, conducted for the Massachusetts Program Administrators (PAs) under the guidance of the 
Massachusetts Energy Efficiency Advisory Council (EEAC) Consultants.  

Traditionally, the custom electric segment has been evaluated at the individual end-use level on a rotating 
3- to 5-year cycle. The custom electric end-uses include lighting, HVAC, process, refrigeration, motors, 
compressed air, custom design approach (CDA), and other. The most recent custom impact evaluations 
include Custom Process, completed in April of 2017, and Custom Design Approach, completed in 2018.  

Two studies initiated in 2016 influenced the design of this impact evaluation. The first study refined and 
more fully reexamined and documented the approach and timing for Massachusetts commercial and 
industrial (C&I) impact evaluations. This study, referred to as the Impact Evaluation Framework, yielded a 
specific recommendation to combine all custom end-uses into one custom electric evaluation, staged 
annually.1 The second study, the Baseline Framework, defined, with more rigor, the approach for assessing 
project baselines in a C&I impact evaluation.2 

In accordance with these two studies, this report represents the first annual C&I custom electric impact 
evaluation in Massachusetts.  

2.1 Study objectives 
The primary objective of the Impact Evaluation of 2016 Custom Electric Installations was to provide 
verification and re-estimation of energy and demand savings for a sample of statistically selected custom 
electric projects through site specific inspection, monitoring, and analysis. The results of this study will be 
used to determine the gross realization rates for custom electric energy efficiency projects implemented in 
2018 and beyond. These results will be updated annually as subsequent impact evaluations of 2017 and 
2018 program years are completed. This aligns with the new impact evaluation paradigm as part of the 
impact framework. 

The key objectives of this evaluation are as follows: 

1. Evaluate savings impacts of 2016 Custom Electric projects. The study will aim to quantify (a) 
achieved electric energy savings for all custom electric projects, with a targeted sampling precision of 
±10% at 90% confidence, (b) achieved electric energy savings for custom lighting and custom non-
lighting projects, with a targeted sampling precision of ±15% at 90% confidence for Eversource and 
National Grid individually, and (c) achieved summer and winter on-peak demand savings for custom 
electric projects, with a targeted sampling precision of ±10% at 80% confidence.     

2. Establish a rolling M&V Approach for evaluating custom electric installations on an annual 
basis. The goal of this approach is to perform site visits and data monitoring on a smaller sample of 
projects each year rather than complete large samples of individual end uses on a rotating basis. This 
will allow for a rolling M&V approach that will be repeated annually as the previous year’s tracking data 
become available.  

                                                
1 DNV GL, Massachusetts Commercial and Industrial Gross Impact Evaluation Framework prepared for the Massachusetts PAs and Energy Efficiency 

Advisory Council, May 19, 2017. 
2 ERS, Massachusetts Commercial and Industrial Gross Baseline Framework prepared for the Massachusetts PAs and Energy Efficiency Advisory 

Council, April 26, 2017 
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3. Provide an early assessment of more rigorous baseline assessment practices. Initial project file 
desk reviews will focus on assessing project baselines and flagging projects that need more attention. 
These desk reviews were also used to identify the need for additional industry standard practice (ISP) 
research. 

2.2 Methods 
The DNV GL team’s approach used the following steps to achieve the research objectives and ensure the 
study goals of the PAs and EEAC Consultants were met. 

1. Examine the 2016 large C&I population to improve understanding of the relative impact of this category  
2. Design an efficient sampling plan for selecting custom electric projects for on-site visits to achieve the 

relative precision targets determined by the PAs 
3. Develop a project work plan outlining the sample design, scope of work, timeline, and budget for this 

evaluation 
4. Perform a desk review of a sample of 2016 custom electric projects to understand the composition of 

these projects, particularly the appropriateness of the baselines 
5. Review the formulas, calculations, and factors used in the development of the tracking savings for each 

sampled participant, to develop site-specific M&V plans 
6. Perform comprehensive data collection at each sample site to support an independent analysis of 

achieved gross energy and demand savings realization rates 
7. Assess the impact of dual baselines as part of the study, not applying the results for this evaluation cycle 
8. Produce comprehensive reporting of results, including analysis methods, findings and trends, final 

sample plans, and data collection instruments 
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3 METHODOLOGY 

3.1 Sample development 
The DNV GL team developed a sampling population from 2016 program participation data provided by the 
PAs. The PAs determined relative precision and confidence interval targets using this sampling population 
along with information provided by the DNV GL team. This information included characteristics of the 
sampling population, the relative impact of the sampling population to each PA’s electric portfolio, and 
historic evaluation targets and results. 

Once the PAs set the sampling targets, the DNV GL team selected a primary and back-up sample for the 
evaluation that minimized the number of sample points required to meet the targets and provided these 
samples to the PAs for review. Sampling targets consisted of single applications or groups of similar custom 
lighting or non-lighting applications completed at a single service address during the 2016 calendar year. In 
previous studies, applications completed at the same service address sometimes were not bundled into one 
single site however this evaluation sought to group these applications together to minimize the sample size 
required to achieve precision targets. This strategy proved successful with the exception of a few larger sites 
that became overly burdensome to customers and difficult to completely evaluate.  

Each PA provided the DNV GL team with documentation supporting the tracked savings for each primary 
sample point. 

3.1.1 Previous results 
Table 3-1 shows the sample design used and associated results for energy from the impact evaluation of 
2010 custom lighting measures. Table 3-1 shows the achieved results for summer on-peak demand savings 
from the same study.  The achieved error ratios from the previous study were used as the basis for the 
expected error ratios in the lighting sample design for this study.   

Table 3-1: 2010 custom lighting impact evaluation, energy (kWh) sample design and results 

PA 
Sampling 

population 
(N) 

Total 
tracked 
savings 
(kWh) 

Sample 
(n) 

Anticipated 
RP @ 

90%CI 

Realization 
Rate 

Achieved 
RP @ 

90%CI 

Achieved 
Error 
Ratio 

Cape Light 
Compact 1 31,227 1 N/A 79.5% N/A N/A 

Eversource 497 38,373,437 30 N/A  N/A N/A  N/A  
NSTAR 424 30,374,908 18 ±16% 101.8% ±14% 0.34 
WMECO 73 7,998,529 12 ±17% 89.3% ±9% 0.24 
National 
Grid 76 8,058,744 13 ±13% 97.9% ±6% 0.16 

Unitil N/A N/A N/A N/A  N/A N/A  N/A  
Statewide 574 46,463,408 44  ±11% 98.3% ±7% 0.30 
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Table 3-2. 2010 custom lighting impact evaluation, summer demand (kW) results 

PA 
Sampling 

population 
(N) 

Total tracked 
savings 

(kW) 

Sample 
(n) 

Realization 
Rate 

Achieved 
RP@ 

80%CI 

Achieved 
error 
ratio 

Cape Light 
Compact 1 N/A 1 N/A N/A N/A 

Eversource 497 6,037 30 N/A N/A   N/A 
NSTAR 424 4,628 18 85.1% ±12% 0.42 
WMECO 73 1,409 12 95.9% ±15% 0.48 
National Grid 76 1,886 13 115.9% ±7% 0.25 
Unitil N/A N/A N/A N/A  N/A  N/A  
Statewide 574 7,923 44 93.6% ±7% 0.38 

Prior to this round of custom electric impact evaluation, all custom end uses were evaluated on an individual 
basis on a 3-5-year rotation. Therefore, the comparison of prior non-lighting results to this study’s results is 
not as straightforward. Table 3-3 below summarizes the most recent iteration of each non-lighting end use 
specific study. More analysis would have to be done on the PY2016 tracking data to more accurately 
represent the total non-lighting energy savings realization rate. 
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Table 3-3. Prior end use level custom non-lighting impact evaluation, energy (MWh) savings 
results 

PA 
Custom End use Comp 

Air Refrigeration Motor Other HVAC Process 
Total* 

Program Year 2010 2011 2011 2011 2012 2014 

CLC 

Total Tracking Savings 
(MWh) N/A 736 N/A N/A 344 N/A 1,080 

Total Evaluated Savings 
(MWh) N/A 552 N/A N/A 287 N/A 839 

Realization Rate N/A 75% N/A N/A 83% N/A 78% 
Relative Precision at 
90% Confidence N/A ±73% N/A N/A ±0% N/A N/A 

Error Ratio N/A 1.27 N/A N/A 0.00 N/A N/A 

NSTAR 

Total Tracking Savings 
(MWh) 1,170 4,066 198 N/A 58,290 5,435 69,159 

Total Evaluated Savings 
(MWh) 913 4,582 266 N/A 53,025 5,038 63,824 

Realization Rate 78% 113% 134% N/A 91% 93% 92% 
Relative Precision at 
90% Confidence ±45% ±6% ±0% N/A ±9% ±14% N/A 

Error Ratio 0.74 0.13 0.00 N/A 0.49 0.33 N/A 

WMECO 

Total Tracking Savings 
(MWh) 958 1,613 263 703 3,144 4,778 11,459 

Total Evaluated Savings 
(MWh) 747 1,061 205 1,902 3,149 1,165 8,229 

Realization Rate 78% 66% 78% 271% 100% 24% 72% 
Relative Precision at 
90% Confidence ±25% ±18% ±0% ±0% ±7% ±44% N/A 

Error Ratio 0.32 0.42 0.20 0.22 0.08 0.90 N/A 

National 
Grid 

Total Tracking Savings 
(MWh) 3,936 10,750 1,693 4,845 17,373 10,585 49,182 

Total Evaluated Savings 
(MWh) 3,507 12,772 1,499 1,502 13,087 7,067 39,434 

Realization Rate 89% 119% 89% 31% 75% 67% 80% 
Relative Precision at 
90% Confidence ±34% ±18% ±5% ±6% ±9% ±15% N/A 

Error Ratio 0.57 0.36 0.22 0.20 0.40 0.63 N/A 

Unitil 

Total Tracking Savings 
(MWh) N/A N/A N/A N/A 78 N/A 78 

Total Evaluated Savings 
(MWh) N/A N/A N/A N/A 17 N/A 17 

Realization Rate N/A N/A N/A N/A 22% N/A 22% 
Relative Precision at 
90% Confidence N/A N/A N/A N/A ±0% N/A N/A 

Error Ratio N/A N/A N/A N/A 0.00 N/A N/A 

Statewide 

Total Tracking Savings 
(MWh) 6,064 17,166 2,154 5,548 79,229 20,983 131,144 

Total Evaluated Savings 
(MWh) 5,168 18,967 1,969 3,404 69,722 13,272 112,502 

Realization Rate 85% 111% 91% 61% 88% 63% 86% 
Relative Precision at 
90% Confidence ±25% ±12% ±4% ±2% ±7% ±10% N/A 

Error Ratio 0.57 0.33 0.17 0.13 0.47 0.54 N/A 
*Note that this is estimated based on the sum of evaluated year population savings, not based on PY2016 mix of 
measures 
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3.1.2 Sample targets 
Based on the results achieved in the previous studies, this sample design assumed the error ratios shown in 
Table 3-4 for the targets listed. The primary sample design was targeted to achieve ±10% on energy at the 
90% confidence interval and ±10% on demand at the 80% confidence interval statewide. The sample was 
also targeted at a level for each PA on energy and demand as shown in Table 3-4. It should be noted that 
Cape Light Compact and Unitil are not currently subject to specific sampling targets but are expected to use 
the combined statewide results. We used model-based statistical sampling (MBSS) techniques to develop 
the sample design. 

Table 3-4. Sampling targets 

PA Sampling Target Assumed Error Ratio 
Cape Light Compact Currently no target due to small population N/A 

Eversource 

±10% on Overall Energy (kWh) at the 90% 
confidence interval 

0.4 Lighting 
0.6 Non-lighting 

±15% on Lighting Energy (kWh) at the 90% 
confidence interval 
±15% on Non-Lighting Energy (kWh) at the 
90% confidence interval 

±10% on overall demand (kW) at the 80% 
confidence interval 

Summer: Lighting = 0.5 
Summer: Non-lighting = 0.8 
Winter:   Lighting = 0.6 
Winter:   Non-lighting = 0.8 

National Grid 

±10% on Overall Energy (kWh) at the 90% 
confidence interval 

0.4 Lighting 
0.6 Non-lighting 

±15% on Lighting Energy (kWh) at the 90% 
confidence interval 
±15% on Non-Lighting Energy (kWh) at the 
90% confidence interval 

±10% on overall demand (kW) at the 80% 
confidence interval 

Summer: Lighting = 0.5 
Summer: Non-lighting = 0.8 
Winter:   Lighting = 0.6 
Winter:   Non-lighting = 0.8 

Unitil Currently no target due to small population N/A  

3.1.3 Sample design 
Table 3-5 shows the selected sample for this project by PA. Sample points in the following three tables are 
defined as sites for the evaluation. Sites are comprised of a single PA application or multiple applications if 
multiple lighting or non-lighting applications were completed at the same service address in 2016. Since 
Unitil and CLC will not have enough sample points to produce its own PA-specific result, it is expected that 
each will use the statewide result in any future reporting. It is expected that National Grid and Eversource 
will use PA-specific result for future reporting.   
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Table 3-5. Project sample 

PA 
Sampling 

Population 
(N) 

Sample 
(n) 

kWh RP 
(90% Conf.) 

Summer kW RP 
(80% Conf.) 

Winter kW RP 
(80% Conf.) 

Cape Light Compact 75 3 ±25.52% ±25.64% ±29.67% 
Lighting 53 2 51.32% 50.00% 60.00% 

Non-Lighting 23 1 137.67% 143.05% 143.05% 
Eversource 760 59 ±9.86% ±10.13% ±10.59% 

Lighting 393 21 13.91% 13.55% 16.26% 
Non-Lighting 367 38 13.37% 13.90% 13.90% 

National Grid 554 61 ±9.62% ±8.75% ±10.36% 
Lighting 287 22 13.55% 13.20% 15.84% 

Non-Lighting 267 39 13.59% 14.12% 14.12% 
Unitil 6 2 ±57.18% ±57.89% ±60.42% 

Lighting 1 1 0.00% 0.00% 0.00% 
Non-Lighting 5 1 112.33% 116.73% 116.73% 

Statewide               1,395  125 ±6.80% ±6.85% ±7.69% 
Lighting 733 46 ±9.41% ±9.17% ±11.00% 
Non-Lighting 662 79 ±9.37% ±9.73% ±9.73% 

 

3.1.4 Sample stratification 
The sample design utilizes stratification by energy savings to achieve the sample targets with the fewest 
number of sample points. Table 3-6. and Table 3-7. show the sample strata, the sample size within each 
stratum, and the probability of selection utilized for lighting and non-lighting projects, respectively. 

Table 3-6. Sample by stratum (lighting only) 

PA Stratum 

Total 
Tracked 
Savings 
(kWh) 

  

Percent 
of PA 

Savings 

Max. Tracked 
Savings 
(kWh) 

  

Account 
Population 

(N) 
  

Sample 
Accounts 

Size 
(n) 

Probability  
of Selection 

  

Eversource 

1 6,735,136 12%              79,771  256 5                    0.0195  
2 9,125,805 17%            255,246  60 4                    0.0667  
3 10,829,781 20%            517,126  30 4                    0.1333  
4 12,223,077 22%         1,147,220  16 4                    0.2500  
5 15,903,122 29%         2,814,250  8 4                    0.5000  

Cape Light 
Compact 

1 1,174,808 30%            154,263  48 1                    0.0208  
2 2,698,636 70%            708,014  4 1                    0.2500  

National 
Grid 

1 8,497,726 14%            140,811  174 5                    0.0287  
2 10,585,670 17%            292,666  52 5                    0.0962  
3 12,416,374 20%            471,094  31 4                    0.1290  
4 13,085,296 21%            832,535  22 4                    0.1818  
5 16,363,210 27%         2,436,265  12 4                    0.3333  

Unitil 1 62,122 100%              62,122  1 1 1 
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Table 3-7. Sample by stratum (non-lighting) 

PA Stratum 

Total 
Tracked 
Savings 
(kWh) 

  

Percent 
of PA 

Savings 

Max. Tracked 
Savings 
(kWh) 

  

Account 
Population 

(N) 
  

Sample 
Accounts 
Size(n) 

Probability  
of Selection 

  

Eversource 

1 8,485,268 10%            153,300  224 7                    0.0313  
2 10,783,773 13%            299,555  49 7                    0.1429  
3 12,587,494 15%            755,319  26 7                    0.2692  
4 14,605,095 17%         1,311,444  15 6                    0.4000  

5 17,817,923 21%         2,796,918  9 6                    0.6667  
6 20,054,697 24%         5,321,258  5 5                    1.0000  

CLC 1 1,096,135 1            243,730  23 1 0.0435 

National 
Grid 

1 6,872,096 13%            145,913  177 8                    0.0452  
2 8,697,363 16%            282,347  42 8                    0.1905  
3 9,605,326 18%            407,190  28 7                    0.2500  
4 10,491,233 19%            771,088  19 7                    0.3684  
5 13,079,699 24%         1,625,969  12 7                    0.5833  
6 5,449,128 10%         3,544,382  2 2                    1.0000  

Unitil 1 777,557 100%            372,112  5 1                    0.2000  

 

3.1.5 Sample and population changes 
The final evaluation sample and assumed population changed during the project. For a variety of reasons, 
some primary sampled sites were replaced with sites from the backup sample. Replacement sites were 
always sourced in order of priority within the same PA stratum when available. A summary of the replaced 
sites is shown in Table 3-8. The categories of replacements are discussed below. 

 Unresponsive. The most common reason for site replacement was unresponsive site contacts. If after 
making six call/email attempts to a valid site contact with no response, the site would be flagged as 
unresponsive and a request to the PA would be made for recruiting assistance. In over a dozen cases PA 
program leads and account reps were able to assist with the site recruitment; however, in others, the 
site contacts remained unresponsive to all recruiting efforts.  

 Refusals. Sixteen sites refused to participate in the evaluation. One of these refusal sites included over 
20 measures spread out across five different buildings on a University Campus. The site was unwilling to 
participate in the evaluation citing the potential burden on facility staff.  

 Insufficient Winter Data. Ten sites were replaced due to the evaluation’s inability to recruit the site in 
time for evaluation metering to capture sufficient winter seasonal performance. The evaluation 
concluded that a defensible estimate of achieved savings was not possible without winter season 
metering. 

 Other: Excessive Site Burden. Based on the university site’s refusal due to evaluation burden 
discussed above, the evaluation also flagged and dropped one additional site in the primary sample 
because the total quantity of measures and buildings included in the scope would be too extensive to 
effectively evaluate without placing an extreme burden on the site contact. In the future, evaluators 



 

 

DNV GL – www.dnvgl.com                                                                       June 24, 2019 Page 20 
 

should carefully review the largest 20% of sites in future custom electric program population sampling 
efforts to identify and separate these types of cluster sites prior to sample design and recruiting.   

 Other: Categorization. One sampled non-lighting site was categorized as “process equipment or 
system” in the tracking data, but the application measure was a lighting retrofit. The evaluator did not 
identify any other lighting sites in the non-lighting sample. Through discussions with the PA, the site was 
deemed an outlier and not representative of the greater non-lighting population by the PA. The site was 
replaced with an actual non-lighting site from the backup sample.  

Table 3-8. Summary of replaced sites 

PA 

Reason for Replacement 

Unresponsive Refusal 
Insufficient 

Winter  
Data 

Other Total 

Non-Lighting 

Eversource 24 3 6 2 35 

National Grid 11 8 4  23 

Unitil 1    1 

Non-Lighting Total 36 11 10 2 59 

Lighting 
Eversource 11 1   12 

National Grid 8 4   12 

Lighting Total 19 5   24 
Combined Totals 55 16 10 1 83 
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3.1.6 Final sample 
Table 3-9 and Table 3-10 below show the final evaluated sample as completed versus as designed. A 
description of the 46 lighting and 79 non-lighting projects is included in Appendix A. A detailed description of 
each project is provided in the site reports. 

Table 3-9. Evaluated lighting sample by strata 

PA Stratum Primary, 
Completes 

Replacement, 
Completes 

Evaluated 
Total 

Completes 

Design 
Target 

CLC 
1 1  1 1 
2 1  1 1 

Totals 2  2 2 

Eversource 

1 2 3 5 5 
2 2 2 4 4 
3 4  4 4 
4 3 1 4 4 
5 2 2 4 4 

Totals 13 8 21 21 

National Grid 

1 2 3 5 5 
2 4 1 5 5 
3 3 1 4 4 
4 3 1 4 4 
5 3 1 4 4 

Totals 15 7 22 22 
Unitil 1 1  1 1 

Lighting Totals 31 15 46 46 
 

Table 3-10. Evaluated non-lighting sample by strata 

PA Stratum Primary, 
Completes 

Replacement, 
Completes 

Evaluated 
Total 

Completes 

Design 
Target 

CLC 1 1 0 1 1 

Eversource 

1 4 3 7 7 
2 1 6 7 7 
3 4 3 7 7 
4 4 4 8 6 
5 3 3 6 6 
6 3  3 5 

Totals 19 19 38 38 

National Grid 

1 6 2 8 8 
2 4 3 7 8 
3 6 1 7 7 
4 4 5 9 7 
5 3 3 6 7 
6 2 0 2 2 

Totals 25 14 39 39 
Unitil 1  1 1 1 

Non-Lighting Totals 45 34 79 79 

 



 

 

DNV GL – www.dnvgl.com                                                                       June 24, 2019 Page 22 
 

3.2 Description of methodology 
This section describes the general methodology used for both the development of site evaluation plans, the 
execution of the plans, and the final process for producing program results. Each site report in (separate 
document) 0 describes the site-specific methodology in detail. 

3.2.1 Desk reviews 
The scope of the desk reviews (DRs) was to conduct an in-depth review of measure event types ( lost 
opportunity or retrofit)  and baselines for each measure installed at sites in the primary and secondary 
(backup) sample selected for the evaluation. The purpose of the review is to provide the stakeholders with 
an assessment of the impact of new evaluation practices outlined in Massachusetts’s Baseline Framework. 
While the practice of reviewing application measure event types and baselines were to some extent present 
prior to the implementation of the Baseline Framework in April 2017, they were not systematically included 
in the evaluation and reporting of C&I portfolio savings. These focused DRs did not include other analysis 
elements incorporated in previous DRs, including quality of the documents and re-estimation of savings. The 
measures with complex baselines were scrutinized by the Baseline Advisory Group (BAG) to ensure that the 
events and the baselines were assessed in a consistent manner. The desk review task was completed for 
evaluated sites, and there where ten applications where the final on-site evaluation baseline changed from 
what was proposed in the desk review memo. 

The study evaluated the following practices:  

1. Measure event type reclassification. The appropriate reference baseline, either lost opportunity 
or retrofit, is established based on the preponderance of evidence supporting the selection. 
Reassignment from retrofit to lost opportunity usually results in lower savings; the converse usually 
results in more savings.  

2. Industry standard practice (ISP). The baseline framework requires ISP baselines (except for 
unique measures) for lost opportunities (new construction or replace on failure measures). This 
practice may induce more frequent use of an ISP instead of a customer-specific baseline or the 
relevant codes and standards. As ISP can be better than code, this change can reduce savings. 

3. Dual baseline. Considering the effects of dual baseline calculations on lifetime savings of early 
retirement measures, rather than always using single baseline savings over the measure life, 
reduces lifetime savings. These results are provided for information purposes only so that the PAs 
can prepare for reporting them starting with 2019 program year. 

For each site, the reviewer filled out the DR information (by measure) in the data collection template 
workbook. The entries from all 213 DR workbooks were aggregated and analyzed to summarize measure 
event and baseline reclassification occurrences, explore potential trends, and quantify baseline 
reclassification impacts on the tracking savings. 

The DNV GL team submitted the desk review memo to the PAs and EEAC on August 6th, 2018. The memo 
summarized the results of the reviews. The full file review memo can be found in 0. 

3.2.2 Measurement and Evaluation Plans 
Following sample selection and prior to beginning any site visits, the evaluation team developed detailed 
measurement and evaluation plans for each sampled project. If multiple similar measures were to be 
evaluated at the same site, one plan was created. The plans included a description of the project, a 
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description of the tracking assumptions and methodology, expected verification method, expected data 
collection methods and strategies and the anticipated analysis methodology.  The PAs provided comments 
and edits to clarify and improve the plans prior to the plans being finalized. The EEAC consultants reviewed 
a sample of the plans. 

Evaluators used the savings analysis methodologies from the Technical Assistance (TA) Study whenever 
possible. However, in a small number of cases, the TA methodology was unavailable or found to be incorrect 
or inappropriate. In those cases, the evaluators planned an appropriate analysis for the measure being 
evaluated and data to be collected. In most cases, adjustments to savings methodologies were presented 
and agreed to in the measurement and evaluation plans.    

3.2.2.1 Site recruitment/interviews 
Site recruitment for this project was initiated by each PA, who contacted all sampled sites to inform them of 
the study and identify the primary contact. The PAs provided a list of contacts to the evaluation team along 
with approval to contact the customer. In some cases, the PA approved the evaluation team to proceed 
directly with recruitment using the information available in the project file. 

The evaluation team called each site contact to discuss the site details and schedule a site visit. This 
discussion was used to improve our understanding of the site, the project, and data available for the 
evaluation. Any new information received at this time was integrated into each site’s M&V plan. 

3.2.3 Data Collection for Verification, Analysis, and Reporting 
Data collection included physical inspection, an interview with facility personnel, observation of site 
operating conditions and equipment, metering of equipment usage, and collection of facility provided data. 
In some cases, multiple facility interviews and/or equipment vendor interviews were completed to ensure an 
accurate understanding of operating practice.  

The physical inspection focused on verifying measure installation and expected operation. For all but a 
handful of sites, equipment was found to be installed and operating as expected. In a few cases, the 
equipment was installed but the business was since closed at the location, and the equipment was no longer 
in use. There was one project for which the measure was not fully implemented at the time of the meter 
install site visit and that also revealed a portion of the incentive funding is still being withheld until the 
measure is fully implemented. Each site report includes the result of measure verification. 

Instrumentation such as power recorders, TOU current loggers, TOU lighting loggers, lumen loggers, plug 
load monitors, and temperature loggers were installed to monitor the usage of operating equipment and 
conditions of the associated affected spaces. Production data and EMS trends were also collected, when 
available.  Each site report includes a full description of the data collected and received. 

A unique savings analysis was created for each sampled project. When required, a typical meteorological 
year (TMY3) dataset of ambient temperatures was used for temperature sensitive calculations. Energy 
savings were either calculated by the hour in an 8,760 spreadsheet or allocated to each hour in the year in 
order to estimate on-peak savings impacts. Each analysis provided estimates for annual kWh savings, on-
peak kWh savings, and on-peak demand (kW) savings at the times of the winter and summer peaks, as 
defined by the ISO New England Forward Capacity Market (FCM).  All coincident summer and winter peak 
reductions were calculated using the following FCM definitions:  
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1. Coincident Summer On-Peak kW Reduction is the average demand reduction that occurs over all hours 
between 1 PM and 5 PM on non-holiday weekdays in June, July and August. 

4. Coincident Winter On-Peak kW Reduction is the average demand reduction that occurs over all hours 
between 5 PM and 7 PM on non-holiday weekdays in December and January. 

Each site report details the specific analysis methods used for each project including algorithms, 
assumptions and calibration methods where applicable. Engineers submitted draft site reports to the PAs 
upon completion of each site evaluation. A sample of reports was also submitted to the EEAC consultants for 
review. The evaluation team responded to the comments received and submitted revised reports for 
comment. The final site reports are included in a separate document. This report provides a concise 
overview of the evaluation methods and findings only. 

3.2.3.1 M&V plan update 
The DNV GL team submitted an updated site M&V plan to the PAs for every site after the completion of the 
primary site visit for most projects. The intention of the update was to keep the PAs current on the status of 
the site evaluation and communicate any anticipated or resultant deviations from the plan. 

This updated plan included the following information based on the site visit: 

• Any deviations to the plan that occurred during the visit or were expected to occur   

• All the measurement equipment installed, and parameters measured 

• All data provided by the site at the time of the visit 

• All data expected to be provided by the site and the agreed deadline for receipt of that data   

• Site conditions observed during the visit and any potential issues identified with the measures 
being evaluated, including changes at the facility since installation that may impact project 
savings 

3.2.3.2 Baseline review 
The evaluation team completed an independent in-depth determination of the baseline for each sampled 
project. Using site data, project documentation, and interviews at the facility, DNV GL assessed the 
reasonableness of the baseline for each project sampled.  

To improve transparency and consistency of evaluation baselines, the DNV GL team utilized the Baseline 
Advisory Group (BAG), which included senior engineering leads from each firm working on this project. 
Through the desk review work, the DNV GL team developed a list of projects where BAG assistance was 
requested. The review engineer consulted with the BAG to confirm the measure baseline. The BAG worked 
with the PAs and EEAC to define and document the evaluation baseline for a total of twenty-five measures 
across eighteen different sites, and a consensus was reached on how these measures would be evaluated 
with respect to baseline for the entire project. 

A summary of the baseline review completed for each sampled site is included in APPENDIX B. Each site 
report describes the baseline review in detail. Table 3-11. summarizes the significant baseline adjustments 
made by the evaluation team. 
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Table 3-11. Baseline adjustment summary 
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DNV GL 
Site ID 

Project 
ID(s) 

Project 
type(s) 

Baseline review summary 

2016N0134 4896460 Lost 
Opportunity 

The 38-year-old pre-existing insulation was rebuilt 
approximately 10-13 years prior. According to the site 
contact the existing insulation had, for all intents and 
purposes, failed, and was causing the exterior surface of the 
furnace to be dangerously hot while also causing 
temperature-related production issues.  The evaluation 
reclassified this measure as a Lost Opportunity and assigned 
a savings value of zero as the site did not evaluate any 
other potential insulation options and preliminary research 
by the evaluator identified possible higher efficiency 
insulation options that could have been installed.  

2016L0191 NR151308 

Major 
renovation 
with lost 

opportunities 
baseline 

Interviews with facility personnel revealed the baseline 
conditions were 21W fluorescent/CFL lamps. The fluorescent 
lamps are the actual replaced lamps compared to application 
claims of 60W incandescent lamps from the desk lamp flyer.  

2016N0822 NC150429 New 
construction 

The evaluator interviewed the site contact to gather details 
regarding the factors that prompted the facility to replace 
the preexisting system. The site contact indicated the 
preexisting system was operating beyond its useful life and 
the facility planned to replace it with a new less complex 
system. Based on the data provided in the project files and 
gathered during the site visits, the evaluator determined 
that the project was a replacement of an end-of-useful-life 
ice storage CHW system with a new non-ice-storage CHW 
system. The evaluator classified the project as a lost 
opportunity with a code-compliant non-ice-storage CHW 
system as the baseline. 

2016N0872 NR161227 Add-on - single 
baseline 

The application baseline used higher fan power and further 
assumed them constant. The evaluation found the 
application had base period fan speed trend that could be 
used to develop a typical weekly profile but instead the 
application used constant power for individual fans. We used 
their baseline speed to develop a weekly profile.  

2016N0872 NR161227 Add-on - single 
baseline 

The evaluator had the evaluation period typical weekly 
power profile from our logger data. Since there was no 
change in the occupied period and the baseline operation 
was similar the occupied period operation, we took the 
average power of the evaluation phase occupied period and 
took that as the average power for the baseline. 

2016N0872 NR141232 Add-on - single 
baseline 

The baseline average power of AHU 7 used in program 
calculation was inflated. Evaluation revised the baseline 
average power (for occupied and unoccupied period) based 
on evaluation phase logger data. 

2016N1233 5891390 Replace on 
failure 

Because the site contact indicated that the preexisting 
compressor was failing and had to be replaced, for EEM1, 
the evaluator changed the baseline from preexisting 
compressors to ISP.  

2016L1197 NR151142 Retrofit - 
single baseline 

Evaluator determined existing linear fluorescent fixture type 
included an additional 2W of power draw from ballast that 
was also replaced in program retrofit. 
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DNV GL 
Site ID 

Project 
ID(s) 

Project 
type(s) 

Baseline review summary 

2016N1168 6533108 New 
construction 

The evaluator agrees with the new construction event type 
because the plastic dryers were installed for a new custom 
plastic production line. However, the evaluator disagrees 
with the baseline assumed to represent standard practice in 
the tracking analysis. The evaluator took the following steps 
to identify a baseline that sufficiently represents industry 
standard practice for this installation: 

1. The evaluator flagged the application baseline for 
Baseline Advisory Group (BAG) review.  The BAG 
considered the conditions at this site and referenced 
previous research completed for the 2013 Custom 
Process measures impact evaluation (P47). 

2. The BAG agreed with the evaluator that desiccant 
dryers might be the ISP baseline and recommended 
further investigation by the evaluator.  

3. The evaluator interviewed the equipment vendor 
about the applicable scenarios for use of hot air 
plastic dryers. The vendor indicated the dryer 
selection depends on the plastic material. If it is 
hygroscopic plastic, then it needs to be desiccant 
dryer because a hot air dryer is unable to dry them 
completely. If it is non-hygroscopic, then either type 
of dryers can be an option.  

4. The evaluator then confirmed with the facility 
manager of the site that this production line may 
process both types of plastic depending on the 
custom order. 

Based on the information above, the evaluator determined 
the ISP baseline should be desiccant dryer, which is the 
same as the installed dryers. 
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4 FINDINGS 

4.1 Site-level findings 

4.1.1 Lighting site-level results 
Figure 4-1 presents a scatter plot of evaluated annual energy (MWh) savings plotted against PA tracking 
savings for all 46 lighting sites. The data points shown are the actual unweighted values. The solid line 
represents a realization rate of 100%. The slope of the dashed green line is the statewide realization rate 
(92.4%). The scatter of the data around the dashed line indicates the variation of savings between the 
tracking estimates and evaluated savings. Individual site results are shown in APPENDIX C. 

Figure 4-1. Lighting annual energy, evaluated savings vs. tracking savings 

 

4.1.2 Non-lighting site-level results 
Figure 4-2 presents a scatter plot of evaluated annual energy (MWh) savings plotted against the PA tracking 
savings for all 79 non-lighting sites. As before the slope of the dashed green line represents the realization 
rate, which is 69.1%.  This includes eight non-lighting sites that resulted in zero or negative savings. 
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Figure 4-2. Non-lighting annual energy, evaluated savings vs. tracking savings 

 

4.2 Retrospective realization rates 
The site level evaluation results were extrapolated to the population using case weights from the final 
sample design (site case weights are found in APPENDIX A). The PA realization rates were estimated and 
then applied to each PA’s total tracking savings to determine their total evaluated savings. The statewide 
realization rate is the ratio of the total evaluated savings to the total tracking savings, each of which is 
calculated by summing across the PAs. Presented below are the lighting and non-lighting retrospective 
realization rates. 
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4.2.1 Lighting retrospective realization rates 
Table 4-1. Statewide lighting retrospective realization rates 

Statewide Results Annual Energy 
MWh 

Summer  
On-Peak  

kW 

Winter  
On-Peak 

kW 
Total Tracking Savings 120,134 14,828 19,014 

Total Evaluated Savings 110,970 12,831 15,525 

Realization Rate 92.4% 86.5% 81.7% 

Error Ratio 0.26 0.62 0.47 

  90% Confidence 80% Confidence 

Relative Precision  ±6.30% ±11.84% ±8.92% 

Error Bound  6,995 1,519 1,384 
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Table 4-2. PA lighting retrospective realization rates 

PA Results Annual  
MWh 

Summer  
On-Peak 

kW 

Winter  
On-Peak 

kW 

% On-Peak 
MWh 

National Grid (n=22)         

Total Tracking Savings 61,381 7,363 9,626 57% 

Total Evaluated Savings 59,425 7,424 7,976 51% 

Realization Rate 96.8% 100.8% 82.9% 89.6% 

Error Ratio 0.21 0.47 0.36 0.21 

  90% Confidence 80% Confidence 90% Confidence 

Relative Precision at  ±7.5% ±12.9% ±9.9% ±7.5% 

Error Bound at  4,474 954 791 2.2% 

Eversource (n = 21)         

Total Tracking Savings 54,817 7,019 8,949 N/A 

Total Evaluated Savings 48,290 4,671 7,063 N/A 

Realization Rate 88.1% 66.5% 78.9% N/A 

Error Ratio 0.30 0.84 0.53 N/A 

  90% Confidence 80% Confidence   

Relative Precision  ±11.0% ±23.6% ±15.0% N/A 

Error Bound  5,312 1,101 1,060 N/A 

Cape Light Compact (n = 2)         

Total Tracking Savings 3,873 433 439 N/A 

Total Evaluated Savings 3,636 748 625 N/A 

Realization Rate 93.9% 172.8% 142.3% N/A 

Error Ratio 0.11 0.43 0.41 N/A 

  90% Confidence 80% Confidence   

Relative Precision ±13.1% ±39.0% ±37.1% N/A 

Error Bound  477 291 232 N/A 

Unitil (n=1)         

Total Tracking Savings 62 12 0 N/A 

Total Evaluated Savings 42 14 0 N/A 

Realization Rate 66.9% 116.7% 0.0% N/A 

Error Ratio N/A N/A N/A N/A 

  90% Confidence 80% Confidence   

Relative Precision N/A N/A N/A N/A 

Error Bound  N/A N/A N/A N/A 



 

 

DNV GL – www.dnvgl.com                                                                       June 24, 2019 Page 32 
 

4.2.2 Lighting prospective realization rates 
Table 4-3. Statewide lighting prospective realization rates 

Statewide Results 

Annual  Summer  Winter  

MWh On-Peak  On-Peak 

  kW kW 

Total Tracking Savings 120,134 14,828 19,014 

Total Evaluated Savings 112,798 13,113 15,758 

Realization Rate 93.9% 88.4% 82.9% 

Error Ratio 0.27 0.62 0.46 

  90% Confidence 80% Confidence 

Relative Precision  6.71% 11.72% 8.80% 

Error Bound  7,569 1,537 1,386 

 

Table 4-4. PA lighting prospective realization rates 

PA Results 

Annual  Summer  Winter  % On-Peak 

MWh On-Peak 
kW 

On-
Peak 
kW 

MWh 

National Grid (n=22)         

Total Tracking Savings 61,381 7,363 9,626 57% 

Total Evaluated Savings 61,232 7,658 8,204 51% 

Realization Rate 99.8% 104.0% 85.2% 90.0% 

Error Ratio 0.26 0.46 0.36 0.21 

  90% Confidence 80% Confidence 90% Confidence 

Relative Precision at 90% Confidence 9.1% 12.7% 9.8% 7.3% 

Error Bound at 90% Confidence 5,578 976 807 2.1% 

Eversource (n = 21)         

Total Tracking Savings 54,817 7,019 8,949 N/A 

Total Evaluated Savings 48,428 4,710 7,087 N/A 

Realization Rate 88.3% 67.1% 79.2% N/A 

Error Ratio 0.30 0.83 0.53 N/A 

  90% Confidence 80% Confidence   

Relative Precision at 90% Confidence 10.9% 23.4% 14.9% N/A 

Error Bound at 90% Confidence 5,300 1,102 1,057 N/A 

Cape Light Compact (n = 2)         

Total Tracking Savings 3,873 433 439 N/A 

Total Evaluated Savings 3,636 748 625 N/A 

Realization Rate 93.9% 172.8% 142.3% N/A 

Error Ratio 0.11 0.43 0.41 N/A 
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  90% Confidence 80% Confidence   

Relative Precision 13.1% 39.0% 37.1% N/A 

Error Bound  477 291 232 N/A 

Unitil (n=1)         

Total Tracking Savings 62 12 0 N/A 

Total Evaluated Savings 42 14 0 N/A 

Realization Rate 66.9% 116.7% 0.0% N/A 

Error Ratio 0.00 0.00 N/A N/A 

  90% Confidence 80% Confidence   

Relative Precision 0.0% 0.0% N/A N/A 

Error Bound  0 0 N/A N/A 

 

4.2.3 Non-lighting realization rates 
Table 4-5. Statewide non-lighting realization rates 

Statewide Results Annual Energy 
MWh 

Summer  
On-Peak  

kW 

Winter  
On-Peak 

kW 
Total Tracking Savings 139,392 17,160 19,006 

Total Evaluated Savings 96,421 11,979 11,026 

Realization Rate 67.0% 69.8% 58.0% 

Error Ratio 0.47 0.80 0.75 

  90% Confidence 80% Confidence 

Relative Precision  ±8.72% ±11.87% ±10.90% 

Error Bound  8,150 1,421 1,202 
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Table 4-6. PA non-lighting realization rates 

PA Results Annual  
MWh 

Summer  
On-Peak 

kW 

Winter  
On-Peak 

kW 

Peak  
MWh 

National Grid (n=39)         

Total Tracking Savings 53,184 5,538 6,250 49% 

Total Evaluated Savings 34,158 3,846 4,123 52% 

Realization Rate 64.2% 69.5% 66.0% 105.0% 

Error Ratio 0.54 0.77 0.62 0.24 

  90% Confidence 80% Confidence 90% Confidence 

Relative Precision  ±14.4% ±15.8% ±12.9% ±6.4% 

Error Bound  4,920 609 532 1.6% 

Eversource (n = 38)         

Total Tracking Savings 84,334 11,401 12,489 N/A 

Total Evaluated Savings 56,577 7,710 6,489 N/A 

Realization Rate 67.1% 67.6% 52.0% N/A 

Error Ratio 0.41 0.78 0.69 N/A 

  90% Confidence 80% Confidence  N/A 

Relative Precision  ±10.9% ±16.4% ±14.4% N/A 

Error Bound  6,190 1,261 936 N/A 

Cape Light Compact (n = 1)         

Total Tracking Savings 1,096 125 173 N/A 

Total Evaluated Savings 968 104 223 N/A 

Realization Rate 88.3% 82.6% 129.1% N/A 

Error Ratio 0.00 0.00 0.00 N/A 

  90% Confidence 80% Confidence  N/A 

Relative Precision N/A N/A N/A N/A 

Error Bound  N/A N/A N/A N/A 

Unitil (n=1)         

Total Tracking Savings 778 95 95 N/A 

Total Evaluated Savings 1,309 222 222 N/A 

Realization Rate 168.3% 233.4% 233.4% N/A 

Error Ratio N/A N/A N/A N/A 

  90% Confidence 80% Confidence  N/A 

Relative Precision N/A N/A N/A N/A 

Error Bound  N/A N/A N/A N/A 
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4.2.4 Non-lighting site weighing adjustment 
For one of the non-lighting sites, the evaluator determined the installed equipment was equal to the 
equivalent baseline condition and this change resulted in zero gross savings for the site. Since this 
determination means that this customer would have installed the same efficiency equipment in the absence 
of the program, this effect would have been captured as decreased or possibly zero savings in the net-to-
gross ratio (NTGR) analysis. While the NTGR analysis and the gross realization rate (GRR) are based on 
separate samples, the evaluation wanted to avoid deducting for the same type of effect twice, once in the 
NTGR and once in the GRR.  With guidance from the Massachusetts PAs and EEAC, the evaluation developed 
a procedure for addressing the situation for this project and future projects of this nature where the gross 
impact analysis determines that the baseline efficiency is equal to what was installed through the program.  

The procedure involves retaining the site in the gross realization rate (GRR) calculation, but with its reported 
savings multiplied by the site implicit net-to-gross-ratio (implicit NTGR).  The site implicit NTGR is our best 
estimate of the NTGR that would have been determined for this site, had it been included in the NTGR study.  
The site’s implicit NTGR is calculated from components of the NTGR calculation from the most recent NTGR 
study.   The procedure for calculating the site’s implicit NTGR and rationale for the analysis method are 
described in APPENDIX G. 

For the evaluated site in question for this study, the site’s implicit NTGR is 29%. The agreed intent is to 
apply the site GRRj of 0 only to this portion of reported gross, not to the reported gross that already is 
implicitly “zeroed out” by the NTGR.  Thus, the procedure was to multiply the original weight of 1.8 for this 
site by 29%, to produce a re-scaled weight was 0.522.   

The determination that only the affected site should be reweighted was made after the adjusted numbers 
were produced and distributed.  That is, for the GRR values reported in section 1.2, the weights in the 
stratum including the special case were re-calculated to keep the sum of the weights equal to the population 
count.  Since the difference between this calculation and the calculation changing only the weight of the 
special case would be quite small, the PAs and EEAC agreed to use the numbers reported here, while 
retaining the general principle that only the affected site should be re-weighted. 

 

The full summary can be found in APPENDIX G.     

4.3 Comparison to prior findings 
This is the second statewide impact evaluation of custom lighting projects and the first impact evaluation 
that combined all other custom electric end-uses, excluding CDA. This section compares the custom lighting 
results to the prior study, which was completed in 2012 and included projects installed during the 2010 
program year. Table 4-7 presents the results for National Grid and Eversource and at the statewide level. 
Note that Cape Light Compact and Unitil did not have enough sites in the prior custom lighting study to 
provide a useful comparison. In general, the realization rates are lower but not substantially so as the 
overall statewide change in energy realization rates is down by roughly 6%.  
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Table 4-7. Comparison of current custom lighting results to prior results 

Custom Lighting Annual MWh Summer On-
Peak kW 

Winter On-
Peak kW 

National Grid        

Realization Rate 96.81% 100.83% 82.86% 

Relative Precision (90% CI for Energy/80% CI for Peak kW) ±7.53% ±12.85% ±9.92% 

Error Ratio 0.21 0.47 0.36 

Prior Results       

Realization Rate 97.90% 115.90% 85.00% 

Relative Precision (90% CI for Energy/80% CI for Peak kW) ±5.90% ±7.40% ±9.20% 

Error Ratio 0.16 0.25 0.33 

Eversource       

Realization Rate 88.09% 66.55% 78.92% 

Relative Precision (90% CI for Energy/80% CI for Peak kW) ±11.00% ±23.58% ±15.01% 

Error Ratio 0.30 0.84 0.53 

Prior Results - NSTAR       

Realization Rate 101.80% 85.10% 83.50% 

Relative Precision (90% CI for Energy/80% CI for Peak kW) ±13.50% ±11.60% ±12.60% 

Error Ratio 0.34 0.42 0.46 

Prior Results - WMECO       

Realization Rate 89.30% 95.90% 143.20% 

Relative Precision (90% CI for Energy/80% CI for Peak kW) ±8.70% ±15.10% ±35.60% 

Error Ratio 0.24 0.48 1.21 

Statewide       

Realization Rate 92.37% 86.54% 81.64% 

Relative Precision (90% CI for Energy/80% CI for Peak kW) ±6.30% ±11.84% ±8.92% 

Error Ratio 0.26 0.62 0.47 

Prior Results       

Realization Rate 98.30% 93.60% 91.70% 

Relative Precision (90% CI for Energy/80% CI for Peak kW) ±9.30% ±7.30% ±10.20% 

Error Ratio 0.30 0.38 0.58 

A similar comparison of non-lighting results could not be done since this round of custom electric impact 
evaluation grouped these projects together for the first time. Subsequent custom electric evaluations will 
allow comparability in future reports. However, the DNV GL team did review the previous custom non-
lighting end use level results to assess what kind of impact the new results would have on the custom 
electric program. Note that all the savings values provided in the following tables use PY2016 savings 
estimates. 

Table 4-8 presents a summary of the non-lighting custom end-uses and their PY2016 energy savings. The 
realization rates in this table represent those from prior completed custom electric end-use level impact 
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evaluations. The estimated statewide custom electric non-lighting realization rate using the previous results 
was 86%, which is much higher than the 67% realization rate found in this study. For PAs using PA specific 
values there could be differences from what’s given. 

Table 4-8. Previous end-use level results with PY2016 distribution of savings 
  Energy kWh 
End Use 2016 Savings Realization Rate Rel. Prec. Error Bound 
Custom CAIR                7,646,989  85% 24.6%        1,881,159  
Custom Refrigeration              19,376,939  111% 12.2%        2,363,987  
Custom Motor              17,504,765  91% 3.7%           647,676  
Custom Other                1,191,253  61% 1.9%             22,634  
Custom HVAC              59,181,275  88% 7.4%        4,379,414  
Custom Process              30,128,252  63% 10.3%        3,103,210  
Total          135,029,473  86% 4.6%      6,193,252  

DNV GL also looked at how these results impacted the overall custom electric portfolio. Table 4-9 includes all 
of the custom end-uses that made up the 2016 custom electric program with their prior realization rates. 
Note that Comprehensive Retrofit was never previously evaluated but is now included within the custom 
non-lighting segment. For these purposes, we assumed a realization rate of 80%, which is an estimate, not 
an actual evaluated value. When all combined, the custom electric realization rate would be 90% using the 
results from all of the previous studies. 

Table 4-9. Custom electric portfolio with prior end-use level results with PY2016 distribution of 
savings 
  Energy kWh 
End Use Savings Realization Rate Rel. Prec. Error Bound 
Custom CDA                9,768,051  57% 29.0%        2,832,735  
Custom Lighting            118,166,429  98% 9.3%      10,989,478  
Custom CAIR                7,646,989  85% 24.6%        1,881,159  
Custom Refrigeration              19,376,939  111% 12.2%        2,363,987  
Custom Motor              17,504,765  91% 3.7%           647,676  
Custom Other                1,191,253  61% 1.9%             22,634  
Custom CHP              87,061,683  90% 0.0%                     -    
Custom HVAC              59,181,275  88% 7.4%        4,379,414  
Custom Process              30,128,252  63% 10.3%        3,103,210  
Comprehensive Retrofit                2,140,365  80% 10.0%           214,037  
Total          352,166,001  90% 3.7%    12,930,398  

Table 4-10 provides a look at the custom electric portfolio using the results from this study for both lighting 
and non-lighting as well as the current CDA and CHP results. The combined realization rate using these new 
results is around 81% for the entire custom electric portfolio.  

Table 4-10. Custom electric portfolio with current results using PY2016 distribution of savings 
  Energy kWh 
End Use Savings Realization Rate Rel. Prec. Error Bound 
Custom CDA           9,768,051  57% 29.0%        2,832,735  
Custom Lighting       118,166,429  92% 6.3%        7,444,485  
Custom Non-Lighting       137,169,838  67% 8.7%      11,933,776  
Custom CHP         87,061,683  90% 0.0%                     -    
Total    352,166,001  81% 4.1%    14,347,813  

While the distribution of savings may change from year to year, this analysis illustrates the impact of the 
new results on the program, which is on the order of about -10% for all of custom electric. 



 

 

DNV GL – www.dnvgl.com                                                                       June 24, 2019 Page 38 
 

4.4 Discrepancy analysis 
There are many reasons for the differences between evaluated and tracking savings. Discrepancies were 
categorized by the team evaluating each site based on the definitions below. The discrepancies shown below 
are presented with a +/- value, which is the isolated impact of that specific adjustment on the overall 
savings realization rate. Additionally, site specific values have been multiplied by the site weights to 
demonstrate the impact each discrepancy has on the overall statewide results. The individual site reports 
provide a detailed discussion of the savings variance and the discrepancies that drove the results at each 
site. The following describe the discrepancy categories used to characterize the changes in savings between 
the tracking and evaluated estimates: 

 Methodology Difference: Differences attributed to changes in calculation methodology between the 
tracking analysis and the evaluation analysis. The evaluation only changed methodology when 
determined to be necessary to accurately calculate savings. 

 Tracking/Admin: Differences that are attributed to incorrect adjustments to savings that occurred 
between completion of the analysis and entry into the PA tracking system. 

 Other: Differences that cannot be attributed to other categories due to their unique nature. Facility 
closures were captured in this category. 

 Quantity: Differences that are attributed to differences between the number of units expected or 
assumed in the project calculations and the number of units operating at the time of evaluation or in the 
baseline. 

 HVAC Interaction: Differences due to the assumptions used to estimate how the change in 
consumption by the primary equipment impacts the consumption of the site’s HVAC system. 

 Technology: Differences between the as-found and baseline equipment system type, size, and/or 
efficiency as compared to the equipment assumed in the tracking analysis.  

 Baseline: Savings variance is due to changes to the assumed baseline condition by the evaluation. 

 Operation: Differences between how the primary equipment are being “operated” or used by the facility 
now compared to the final assumptions used to estimate tracking savings. This category includes 
differences in the as-found hours of operation compared to those assumed in the tracking analysis and 
changes in baseline hours. This category also includes differences in the annual production volume or 
facility production strategy. 

4.4.1 Lighting discrepancy analysis 
A summary of the discrepancies on the electric lighting savings is presented in Figure 4-3. As shown, 
operational discrepancies were the primary driver of savings variance for this study. The figure is followed 
by a list of the top ten largest discrepancy sites and the drivers of those discrepancies by weighted savings. 
These ten discrepancies account for more than two-thirds of the total difference between lighting tracking 
and evaluated savings. 
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Figure 4-3. Lighting discrepancy summary 

 

 

The top ten lighting savings discrepancy changes in the sample includes the following.  More details on each 
site can be found in the individual site writeups.  

 2016L0191-Baseline: Based on discussions with campus personnel, the distributed LED desk lamps 
largely took the place of existing desk lamps with 18W CFLs or 24W 2’ Fluorescents while the 
application assumed the 60W Incandescent equivalent energy savings claimed on the product 
packaging to be the baseline wattage. 

 2016L0341-Operation: The evaluation observed operating hours at this TV Studio lighting retrofit 
were significantly lower than application annual operating hour estimates, resulting in an 84% 
decrease in annual energy savings. The application did not incorporate the lighting’s dimming control 
functionality present both before and after the lighting retrofit. The impacts of the dimming were 
captured by lighting power metering by the evaluator and the results further reduced EFLH 
estimates for both the pre and post conditions. 

 2016L1344-Operation: Evaluation observed operating hours were lower than application annual 
operating hour estimates resulting in lower project savings.  Specifically, evaluation estimated EFLH 
reductions achieved through occupancy controls were less than application claimed as a result of 
evaluator determined baseline EFLH to be significantly less than 8,760 assumed for several large areas. 

 2016L0652-Operation: The application’s claimed weighted average baseline hours of use were just 
over 6,000 for this university lighting retrofit. The evaluation’s estimated weighted average was 
3,307 for the baseline conditions. This resulted in over a 40% reduction in annual energy savings.  

 2016L1343-Operation: Evaluation annual operating hours were found to be 42% lower than 
assumed in the tracking system estimates. The evaluation process also revealed that control 
methodologies were consistent between baseline and proposed conditions, eliminating savings 
associated with controls as proposed dimming was not installed. 
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 2016L0627-Operation: The largest discrepancies between the tracking and evaluated savings 
estimates are due to changes in operating hours. The evaluation metering analysis revealed 
increased annual hours of operation, resulting in a 41% increase in annual energy savings. 

 2016L0575-Operation: The largest discrepancy between tracking and evaluation estimates are due 
to the difference in operating hours. The evaluated baseline hours calculated from logger data is 9% 
lower than the applicant baseline resulting in a 14% reduction in the fixture savings. 

 2016L1173-Operation: Metered annual EFLH operation of the LED desk lamps was significantly lower 
than the application claimed. In addition, evaluators plug load meters showed a parasitic 0.9-watt 
constant baseload on all metered LED desk lamps. Adding this 0.9-watt baseload to the post case 
only fixtures caused EFLH to actually increase from the pre-to-post case conditions. 

 2016L0023-Operation: The largest discrepancy between the tracking and evaluation savings 
estimates are due to differences in equivalent full load operating hours. Savings associated with the 
change in operating hours when compared to tracking estimates yielded a 17% increase, as metered 
operating hours were found to be higher than tracking estimates. 

 2016L0830-Operation: Evaluation observed operating hours were lower than application annual 
operating hour estimates. In addition, LEDs with occupancy control replaced existing occupancy 
controls, negating any savings associated with occupancy controls. Both factors resulted in lower 
than expected savings. 

4.4.2 Non-lighting discrepancy analysis 
A summary of the discrepancies on the electric non-lighting savings is presented in Figure 4-4. This figure 
has been calculated and laid out the same way as Figure 4-3 above.  As shown, operational discrepancies 
were the primary driver of savings variance for this study. Discrepancies were directed by the team 
evaluating each site based on the definitions provided earlier.  The figure is followed by a list of the top ten 
largest discrepancy sites and the drivers of those discrepancies by weighted savings. These ten 
discrepancies account for more than 50% of the total difference between non-lighting tracking and 
evaluated savings. 
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Figure 4-4. Non-lighting discrepancy summary 

 

 

The top ten non- lighting savings discrepancy changes in the sample includes the following.  More details on 
each site can be found in the individual site writeups.  

 2016N0035-Other: The four installed measures completed at this glass bottle manufacturing facility 
were only in operation for two years prior to the facility closing in March of 2018. The evaluated 
annual savings being achieved prior to the facility closure was reduced to reflect operation for only 
the first two years of the fifteen-year measure life.  

 2016N0308-Operation: The evaluated CHW load and the reduced CHW plant efficiency at the 
evaluated load resulted in a decrease of the net difference between the baseline and as-built electric 
energy consumption. 

 2016N1315-Operation: At least 14 motors run on average instead of 12 motors as assumed by the 
applicant. This increased number of motors operating and savings. However, the evaluation 
observed a higher average motor speed than expected, which significantly reduced savings. 

 2016N1134-Operation: The evaluation found the installed VFDs to not be adjusting the supply fans 
speeds. 

 2016N0824-Tracking/Admin: The most significant discrepancy is due to a difference in the tracking 
savings and the application savings. In this case, the tracking savings claimed over one million kWh 
more than what was claimed on the original application. 

 2016N0569-Other: Based on on-site findings, the project did not implement any measures that 
impacted the facility compressed air demand. The evaluator removed the energy savings associated 
with the compressed air flow reduction portion of the measure. This resulted in smaller evaluated 
savings than the tracking values. 

 2016N0781-Operation: The evaluators could not assign the savings discrepancies to specific system 
components or parameters because the evaluators did not have access to the applicant’s models. 
The simulation model results show higher cooling tower energy and fan energy than originally 
predicted. 
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 2016N0978-Operation: No savings were achieved by this project due the tracking analysis 
incorrectly characterizing chiller sequencing. Based on post-installation chiller trend data, the cooling 
demand for the steam chillers never operated above the total de-rated capacity of all four steam 
chillers. Savings only occur if the cooling demand exceeds the total steam chiller de-rated capacity.  

 2016N1158-Operation: This project increased site energy consumption. The evaluation analysis 
found that pump energy use was substantially lower than expected from the application analysis. 
Since the primary source of savings for this project is reduced pump power during unoccupied hours, 
this discrepancy was the biggest factor underlying the negative energy savings. 

 2016N0777-Operation: The evaluated average base case demand is 83% lower than the value 
calculated by the applicant because the applicant used the full load power provided on the 
manufacturer’s cut sheets, but the unit does not operate continuously at full load. 

4.5 Measure Lifetime Results – Retrospective 
In addition to calculating annualized first year gross savings, the site engineers calculated evaluated lifetime 
savings for the measure as described in Section 3.2.3. The lifetime savings results are intended to be 
advisory only to show the impact of the use of dual baseline, which is being implemented by the PAs for the 
2019-2021 three-year term. 

The evaluation team compared the tracking measure life for all 125 sites included in the study and observed 
the following: 

 For most lighting retrofits the PAs use the TRM defined 13-year baseline and multiply all first-year 
savings by 13 to calculate tracking lifetime savings. Note that the 13-year measure life used in the 
TRM is reduced from 15 to include some effect of early retirement. There are few exceptions to the 
use of the 13-year measure life in the projects we sampled, including: 

o Half of all lighting sites used the 13-year measure life to calculate lifetime savings for both 
fixture and control savings. The TRM assumes a 9-year measure life for lighting controls. The 
PAs should separate fixture replacement and lighting controls savings when calculating 
savings estimates. 

o A number of Eversource exterior lighting projects used a 17-year measure life rather than 13 
years. A 13-year measure life was applied to the remaining exterior lighting projects. It is 
unclear why these were not consistent. 

o Two Eversource lighting projects were listed as “lighting controls” and used a 9-year lifetime 
however only one application was lighting controls only while the other had both fixture 
replacement and lighting controls savings. 

o One Eversource project included candelabra lamp replacements with a 5-year measure life. 

 Tracking non-lighting measure lives ranged from 5-20 years. The claimed custom measure life was 
typically supported by the documentation provided in the project file.  

 For some non-lighting applications multiple measures were completed under one application. Each 
sub-measure should have separate measure lives however the measure life found in the tracking 
data usually defaulted to the predominant sub-measure within the application and not a weighted 
average of the mix. 
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To determine the impact of using a dual baseline lifetime savings, the evaluators treated all retrofit lighting 
projects as dual baseline measures. In performing the lifetime savings analysis all evaluated savings 
associated with lighting fixture kW reduction are treated as 1/3 of the life using the existing baseline, and 
2/3 of the life using the 60% outyear savings derating factor developed as part of a separate study.3 The 
evaluation team used a 15-year measure life for fixture replacement savings and a 9-year measure life for 
lighting control savings per the Massachusetts TRM. The impacts of the more refined dual baseline treatment 
caused the weighted evaluated dual baseline lifetime savings totals for the sampled lighting applications to 
be 82% of single baseline evaluated lifetime savings shown in Table 4-12 below.  

Table 4-11: Lifetime lighting savings results by PA - retrospective 

Program 
Administrator 

Tracking 
Lifetime Savings 

(MWh) 

Evaluated 
Lifetime Savings 

(MWh) 

Estimated Dual 
Baseline 

Lifetime Savings 
(MWh) 

 Dual/Eval (%) 

CLC 41,351 38,819 31,271 81% 

Eversource 792,950 707,140 559,650 79% 

National Grid 714,968 690,760 584,124 85% 

Unitil 1,242 832 457 55% 

Overall 1,550,510 1,437,551 1,175,503 82% 

 

For non-lighting lifetime savings estimates, the evaluation team defaulted to using the application claimed 
measure life unless there is a clear established reason to do otherwise, such as change in event type or dual 
baseline treatment. If the measure life was changed by the evaluator, the change was stated and supported 
in the site level evaluation report. In total the impacts of the dual baseline treatment on the non-lighting 
sites caused evaluated savings to decrease by only two-percent as shown in Table 4-12 below. Only 6 sites 
out of the 79 non-lighting sites were given dual baseline treatment. The remaining sites were all either add-
on single baseline, lost opportunity, or retrofit single baseline. 

Table 4-12: Lifetime non-lighting savings results by PA - retrospective 

Program 
Administrator 

Tracking 
Lifetime Savings 

(MWh) 

Evaluated 
Lifetime Savings 

(MWh) 

Estimated Dual 
Baseline 

Lifetime Savings 
(MWh) 

Dual/Eval (%) 

CLC 9,403 8,300 8,300 100% 

Eversource 1,052,562 775,101 756,447 98% 

National Grid 766,184 480,803 478,690 100% 

Unitil 20,132 33,879 33,879 100% 

Overall 1,848,282 1,298,084 1,277,317 98% 

                                                
3 This derating factor was developed by the baseline team using data from the MA lighting market model to capture the higher efficiency baseline for 

the second period of the life of the measure. 
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5 CONCLUSIONS AND RECOMMENDATIONS 
This section presents conclusions, recommendations, considerations, and opportunities for future research. 

5.1 Conclusions 
This evaluation in large part achieved its objective and provided the verification or re-estimation of electric 
energy and demand savings estimates for a sample of custom electric installations through site-specific 
inspection, monitoring, and analysis. Extrapolated realization rates were determined for both lighting and 
non-lighting sites at the statewide level as well as separately for National Grid, Eversource, Cape Light 
Compact, and Unitil.  Cape Light Compact and Unitil are not subject to specific sampling targets and will 
adopt the statewide lighting and non-lighting realization rates. 

The sample design for this study was designed to achieve a statewide lighting and non-lighting electric 
energy savings realization rate result with ±10% relative precision at the 90% confidence interval, and 
statewide lighting and non-lighting summer and winter peak demand savings realization rate results with 
±10% relative precision at the 80% confidence interval. The evaluation exceeded electric energy savings 
targets by achieving ±6.3% relative precision at the 90% confidence interval for lighting energy savings, 
and ±8.5% relative precision at the 90% confidence interval for non-lighting energy savings. The evaluation 
was within ±2% of the statewide demand precision targets for both lighting and non-lighting segments. 
Statewide lighting achieved ±11.8% relative precision at the 80% confidence interval for summer, and 
±8.9% for winter. Statewide non-lighting achieved ±11.7% relative precision at the 80% confidence interval 
for summer, and ±10.9% for winter. 

The sample design also included PA specific relative precision targets for the results of the two largest PAs, 
National Grid and Eversource. All annual energy savings precision targets were met with achieved relative 
precision of better than ±15% at the 90% confidence interval for both National Grid and Eversource. 
Summer on-peak demand savings targets were not met on any level for the PA specific results. However, 
the statewide precisions were just slightly worse than ±10% at the 80% confidence interval at ±11.84% 
and ±11.68% for lighting and non-lighting respectively. For winter on-peak demand savings, targets were 
met on the statewide level for lighting whereas the non-lighting precision was slightly worse than targeted 
with achieved ±10.89% relative precision at the 80% confidence interval.  

5.2 Recommendations 
The evaluation team has the following recommendations based on the data collected, conclusions, results, 
and process of this impact evaluation. 

Recommendation 1: The retrospective realization rates from this study should be applied retrospectively 
to custom lighting and non-lighting projects installed in 2018. The custom non-lighting results should also be 
applied to future program years until new realization rates are published. The results provide custom lighting 
and non-lighting realization rates for National Grid, Eversource, and statewide.  

1. National Grid and Eversource should use their own PA specific realization rates for lighting 
and non-lighting projects, respectively. 

2. Cape Light Compact and Unitil should use the statewide realization rates for lighting and 
non-lighting projects, respectively. 
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Recommendation 2: The prospective lighting realization rate results from this study shall replace the 
retrospective lighting realization rates used by each PA once their custom lighting projects are developed 
using the established lighting baselines in the ISP repository. Until that point, the retrospective lighting 
realization rates should be applied to future program years until new realization rates are published.  

Recommendation 3: The evaluator recommends the Massachusetts PAs and EEAC continue to sponsor the 
rolling impact evaluation approach for custom electric installations. These results will be updated annually as 
subsequent impact evaluations of 2017 and 2018 program years are completed. This aligns with the new 
impact evaluation paradigm as part of the impact framework. 

Recommendation 4: Future custom electric projects should standardize how baseline conditions and 
operation is documented in applications.  

1. Custom non-lighting applications should clearly document the source of their baseline operating 
condition and control strategy and use actual trend data whenever possible. The application should 
seek to understand and account for any planned operational strategy changes after the measure 
installation is complete. 

2. Custom lighting applications that exceed 500,000 kWh in annual claimed energy savings should 
require photographs and detailed descriptions regarding dominant existing lighting system types, 
quantities, and condition.  

3. For custom lighting applications, the dominant existing lighting control technology should be 
photographed (whenever possible) and EMS type controls should be documented clearly in the 
application file.  If possible, pre-metering of hours of use for spaces to controlled should be done to 
capture baseline conditions. 

4. The source used to estimate baseline annual operating hours should be clearly stated. 

Recommendation 5: Custom lighting applications should report claimed lighting controls savings separate 
from fixture replacement savings in the tracking database. Currently, evaluators are only able to determine 
the claimed lighting controls savings when examining the custom lighting application excel worksheets. 
These are only provided when projects are drawn for evaluation.  Gross realization rates associated with 
fixture replacements are inevitably different from the savings attributed to lighting control reductions. As a 
result, the evaluators are unable to effectively extrapolate the observed differences in fixture vs control 
savings to the population. The current observed practice is for custom lighting applications to bundle both 
fixture and control savings claims into the same application tracking line item. 

Recommendation 6: The evaluator recommends including a summary of the baseline selection in the 
project documentation. Especially given the adoption of a new evaluation baseline framework, the program 
should document how the baseline was determined for unique custom projects in this impact category and 
provide clear statements on each decision made. This will be especially important when the program 
selected baseline for a Lost Opportunity project is a different system type than the pre-existing equipment 
at a facility. 

Recommendation 7: The evaluator recommends integrating a net-to-gross analysis as part of the ongoing 
custom impact evaluations. This would help avoid the small possibility of double penalizing the program for 
any sites that are both zero savers and 100% freeriders.     
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5.3 Considerations 
The following considerations are specific to changes the PAs could make in the delivery of their energy 
efficiency programs. Additional considerations based on each site’s evaluation are summarized in 0. 

1. Consider requiring more documentation showing how application claimed summer and winter on-peak 
demand reductions were calculated.  

2. Cease providing incentives to custom lighting applications seeking to distribute plug-in LED replacement 
desk lamps. If the promotion of these lamps is to be continued, the distribution of plug-in lamps may 
best fall under upstream lighting and not under custom electric installations.  

3. Consider requiring vendors to document evidence to support claims of why any pre-retrofit equipment 
that is 20+ years old and is not at or very near the end of its useful life. Documentation supporting 
equipment is still in working order could come in the form of maintenance records, photos, or other 
supporting materials that corroborate the claim. This will become especially important as the PAs 
transition to using dual baselines in their savings estimation.  Multiple sampled projects included older 
pre-retrofit equipment that was being maintained by the end user and no discussion was provided 
regarding the remaining life of the equipment. In the future, if the program does not provide 
documentation supporting its assumption that the pre-retrofit equipment would exist over the life of the 
measure, there is an increased risk that the evaluation finds that the pre-retrofit equipment was at or 
near the end of its life.  

4. For some complex control-based savings measures consider withholding a sizeable portion of the 
application incentive until the customer provides documentation the controls are fully functioning. The 
documentation could be in the form of trend data showing the control is operating as designed, 
photographic evidence, or some other meaningful form of documentation to ensure control based 
claimed savings are operational. 

5. Notify the evaluation team of applications seeking preliminary approval for measures exceeding 
1,000,000-kWh in claimed savings. After being notified the evaluator can assess the need to join the 
vendor for potential baseline operation metering or consult with the vendor on baseline metering. Above 
the 1,000,000-kWh savings threshold, most custom measures either fall into the census stratum or the 
stratum just below the census stratum which effectively becomes a census stratum through recruiting 
attrition. By allowing the evaluation team to independently assess baseline conditions, operational 
strategies, and capture baseline operational trend data on key parameters, savings and kW demand 
estimates on the largest, often most variable sites, will achieve much higher certainty than is currently 
being 

6. Split commission-based parent/child applications are prone to error for both tracking savings reporting 
and evaluation of claimed savings. The evaluator recommends the PAs institute a more reliable method 
of clearly documenting the project as being part of a split commission-based savings application. If the 
application is a child application the initial parent application ID should be included with the child 
application’s tracking data along with the parent application’s claimed savings. 

7. Split commission-based parent/child applications are prone to error for both tracking savings reporting 
and evaluation of claimed savings. The evaluator recommends the PAs institute a more reliable method 
of clearly documenting the project as being part of a split commission-based savings application. If the 
application is a child application the initial parent application ID should be included with the child 
application’s tracking data along with the parent application’s claimed savings. 
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5.4 Future research considerations 
The following considerations are specific to the design and structure of future Custom electric impact 
evaluations of the PAs programs. 

1. Consider a pre-post lighting control metering study. Much of the claimed baseline operation hour 
assumptions for lighting control measures are based on reported operating schedules provided by site 
contacts or other less-reliable sources. With dual-baseline lighting retrofit impacts going into effect in 
2019, the future of custom lighting will be much more dependent on lighting controls savings. Without 
reliable sources for occupancy, manual dimming, bi-level occupancy dimming, and daylight dimming 
controls project baseline operating assumptions, these controls savings estimates may carry higher risk. 
A successful study will test the variety of analysis methods currently being practiced by evaluators to 
determine ex-ante operation when only post control meter data is available against valid pre-control 
meter data. Study findings will provide guidance on how to best source baseline operation schedules 
depending on the control, application, and type of metering available. 

2. Consider establishing a working group to continue to resolve issues resulting from implementing the 
baseline and impact frameworks. This group would address issues such as NTG and gross baseline 
overlap, what changes would apply prospectively, how to deal with custom measure lives, and other 
topics that may arise through future impact evaluations. 

3. Consider a study to put together a better understanding and process of determining custom measure 
lives. With the transition to dual baseline savings, accurate measure life estimates become increasingly 
important. The most commonly sourced measure life study for custom measures was completed in 
2005. Preliminary findings of recent end-use focused measure life studies have suggested shortening 
measure life trends. 

4.  Future custom electric impact evaluations should include an initial task during the sample design 
planning phase where the evaluator and PAs work jointly to individually review all sites that fall into the 
top 10-20% of claimed account or site level savings. Ideally this step will help to identify any cluster 
applications that either represent large quantities of independent measures, measures implemented 
across multiple buildings or cities, or the combination of the two. By identifying these types of cluster 
sites prior to drawing the program sample, the sample design team can take steps to break apart these 
applications into more manageable sites for evaluation. This will help to expedite recruiting, minimize 
customer disruption, and help to minimize bias from non-participation.  

5. The application files are not always complete, sometimes missing significant information. The PAs should 
be diligent in gathering the technical assistance studies, spreadsheets, and models used to develop the 
project and include them in the electronic documentation. Costs should be documented as well, 
particularly the full installed cost for retrofit measures. Particular attention should be paid to the 
documentation of baseline conditions.  

6. Future custom electric impact evaluations would benefit if project files are provided for backup 
applications along with primary sampled site. Doing this for both lighting and non-lighting sites would 
expedite recruiting and file review on any required replacement sites. This will help ensure timely 
completion of these custom impact evaluations. 
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5.4.1 Baseline review considerations 
These considerations are specific to future baseline review efforts. 

1. Consider the continuation of the baseline desk review task for future custom electric impact evaluations 
to assess the impact of new evaluation practices outlined in Massachusetts’s Baseline Framework. 
Continuing this practice will help to ensure the following practices are applied in a uniform manner: 
measure event type reclassification, industry standard practice, and dual baseline impacts. 

2. Consider the continuation of the Baseline Advisory Group (BAG) to review and asses baseline scenarios 
for measures the project engineers’ flag as complex and difficult to categorize. The BAG group will 
provide overarching baselines for common measures, deliberate on baseline issues, and address any 
other complex site issues. 

3. Consider planning for more discussion and adjustment at the M&V Plan Update stage. The M&V Plan 
Update was a new deliverable created for this impact evaluation. The Update created a consistent 
platform for evaluation contractor staff to communicate what information was learned during the site 
visit, clarification on what the baseline equipment/conditions were, what monitoring equipment was 
installed, and what commitments the site made for providing data. The Updates proved to be a 
constructive part of the project. During future impact evaluations, any changes to the planned data 
collection or analysis methodology should be documented and agreed on at this time. It will benefit both 
the evaluators and PAs to set expectations regarding the analysis up front and then adjust as more 
information becomes available. In each case, an effort should be made to state the basic parameters 
expected to be used, the basic structure of the consumption or savings equation, and the data sources 
to be used. 
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 SUMMARIES OF SAMPLED PROJECTS 

Site ID 
Evaluat

ion 
firm 

Project 
ID(s) 

PA Site 
Weight 

Project Initiative Project description (per tracking 
documentation) 

2016L0023 DNV GL 5719033 NGRID 7.3 C&I Existing Building Retrofit Custom Approach - Lighting Systems 
2016L0048 DNV GL 5571884 NGRID 3.0 C&I Existing Building Retrofit Custom Approach - Lighting Systems 
2016L0078 DNV GL 5891105 NGRID 7.3 C&I Existing Building Retrofit Custom Approach - Lighting Systems 
2016L0130 DNV GL 5890363 NGRID 10.4 C&I Existing Building Retrofit Custom Approach - Lighting Systems 
2016L0180 DNV GL 5387830 NGRID 5.5 C&I Existing Building Retrofit Custom Approach - Lighting Systems 
2016L0191 DNV GL NR151308 EVERSOURCE 2.5 C&I Existing Building Retrofit Lighting Systems 

2016L0191 DNV GL NR160325 EVERSOURCE 2.5 C&I Existing Building Retrofit Custom Lighting - 5 Year Measure 
Life 

2016L0191 DNV GL NR160715 EVERSOURCE 2.5 C&I Existing Building Retrofit Lighting Systems 

2016L0212 DNV GL NC150292 EVERSOURCE 8.3 C&I Initial Purchase & End of 
Useful Life Lighting Systems 

2016L0212 DNV GL NR160292 EVERSOURCE 8.3 C&I Existing Building Retrofit Lighting Systems 
2016L0249 DNV GL NR160124 EVERSOURCE 16.3 C&I Multifamily Retrofit Lighting Systems 
2016L0324 DNV GL NR150989 EVERSOURCE 16.3 C&I Existing Building Retrofit LGHT 
2016L0341 DNV GL 6491173 NGRID 34.4 C&I Existing Building Retrofit Custom Approach - Lighting Systems 

2016L0378 DNV GL 106756 UNITIL 1.0 FE-C&I Initial Purchase/End 
of UL Custom Large Lighting 

2016L0432 DNV GL NR150359 EVERSOURCE 53.4 C&I Existing Building Retrofit Lighting Systems 
2016L0432 DNV GL NR150820 EVERSOURCE 53.4 C&I Existing Building Retrofit Lighting Controls 
2016L0468 DNV GL NR160188 EVERSOURCE 8.3 C&I Existing Building Retrofit Lighting Systems 
2016L0504 DNV GL NR161063 EVERSOURCE 53.4 C&I Existing Building Retrofit Lighting Systems 

2016L0562 DNV GL 5890383 NGRID 34.4 C&I New Buildings & Major 
Renovations Custom Approach - Lighting Systems 

2016L0575 DNV GL 5685910 NGRID 3.0 C&I Existing Building Retrofit Custom Approach - Lighting Systems 
2016L0576 DNV GL 4975898 NGRID 5.5 C&I Existing Building Retrofit Custom Approach - Lighting Systems 
2016L0579 DNV GL NR160781 EVERSOURCE 8.3 C&I Existing Building Retrofit Custom Lighting - 17 Year Life 
2016L0580 DNV GL NR160132 EVERSOURCE 16.3 C&I Existing Building Retrofit Custom Lighting - 17 Year Life 
2016L0585 DNV GL NR160163 EVERSOURCE 4.5 C&I Existing Building Retrofit Custom Lighting - 17 Year Life 
2016L0585 DNV GL NR160164 EVERSOURCE 4.5 C&I Existing Building Retrofit Lighting Systems 
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Site ID 
Evaluat

ion 
firm 

Project 
ID(s) 

PA Site 
Weight 

Project Initiative Project description (per tracking 
documentation) 

2016L0627 DNV GL NR160814 EVERSOURCE 16.3 C&I Existing Building Retrofit LGHT 
2016L0633 DNV GL WR150071 EVERSOURCE 53.4 C&I Existing Building Retrofit Lighting Controls 
2016L0633 DNV GL WR150071 EVERSOURCE 53.4 C&I Existing Building Retrofit Lighting Systems 
2016L0652 DNV GL NR160190 EVERSOURCE 8.3 C&I Existing Building Retrofit Lighting Systems 
2016L0688 DNV GL NR161329 EVERSOURCE 2.5 C&I Existing Building Retrofit Custom Lighting - 17 Year Life 
2016L0721 DNV GL 6660797 NGRID 10.4 C&I Existing Building Retrofit Custom Approach - Lighting Systems 
2016L0830 DNV GL 5865230 NGRID 10.4 C&I Existing Building Retrofit Custom Approach - Lighting Systems 
2016L0830 DNV GL 5865231 NGRID 10.4 C&I Existing Building Retrofit Custom Approach - Lighting Systems 
2016L0843 DNV GL 5781288 NGRID 34.4 C&I Existing Building Retrofit Custom Approach - Lighting Systems 
2016L0894 DNV GL 5891100 NGRID 7.3 C&I Existing Building Retrofit Custom Approach - Lighting Systems 

2016L0896 DNV GL 1029097 CLC 48.0 C&I Existing Building Retrofit 
- LARGE Custom Lighting 

2016L0929 DNV GL 1000943 CLC 4.0 C&I Existing Building Retrofit 
- LARGE Custom Lighting 

2016L0983 DNV GL 5891485 NGRID 3.0 C&I Existing Building Retrofit Custom Approach - Lighting Systems 

2016L1025 DNV GL 5841397 NGRID 34.4 C&I Initial Purchase & End of 
Useful Life Custom Approach - Lighting Systems 

2016L1040 DNV GL NR160711 EVERSOURCE 4.5 C&I Existing Building Retrofit Lighting Systems 

2016L1173 DNV GL NC140477 EVERSOURCE 2.5 C&I New Buildings & Major 
Renovations High Performance T-8 

2016L1173 DNV GL NR140764 EVERSOURCE 2.5 C&I Existing Building Retrofit Lighting Systems 

2016L1173 DNV GL NR150767 EVERSOURCE 2.5 C&I Existing Building Retrofit Custom Lighting - 5 Year Measure 
Life 

2016L1173 DNV GL NR160192 EVERSOURCE 2.5 C&I Existing Building Retrofit Lighting Systems 
2016L1173 DNV GL NR160193 EVERSOURCE 2.5 C&I Existing Building Retrofit Lighting Systems 
2016L1173 DNV GL NR160687 EVERSOURCE 2.5 C&I Existing Building Retrofit Lighting Systems 
2016L1173 DNV GL NR160690 EVERSOURCE 2.5 C&I Existing Building Retrofit Custom Lighting - 17 Year Life 
2016L1181 DNV GL 5719034 NGRID 5.5 C&I Existing Building Retrofit Custom Approach - Lighting Systems 
2016L1197 DNV GL NR151142 EVERSOURCE 2.5 C&I Existing Building Retrofit Lighting Systems 
2016L1197 DNV GL NR160073 EVERSOURCE 2.5 C&I Existing Building Retrofit Custom Lighting - 17 Year Life 
2016L1197 DNV GL NR160293 EVERSOURCE 2.5 C&I Existing Building Retrofit Lighting Systems 
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Site ID 
Evaluat

ion 
firm 

Project 
ID(s) 

PA Site 
Weight 

Project Initiative Project description (per tracking 
documentation) 

2016L1261 DNV GL 5228643 NGRID 7.3 C&I Existing Building Retrofit Custom Approach - Lighting Systems 
2016L1261 DNV GL 6342243 NGRID 7.3 C&I Existing Building Retrofit Custom Approach - Lighting Systems 
2016L1266 DNV GL 5891097 NGRID 5.5 C&I Existing Building Retrofit Custom Approach - Lighting Systems 
2016L1280 DNV GL NR160426 EVERSOURCE 53.4 C&I Existing Building Retrofit Lighting Systems 
2016L1297 DNV GL NR151136 EVERSOURCE 53.4 C&I Existing Building Retrofit Lighting Systems 
2016L1343 DNV GL 5382294 NGRID 34.4 C&I Existing Building Retrofit Custom Approach - Lighting Systems 
2016L1344 DNV GL NR160136 EVERSOURCE 4.5 C&I Existing Building Retrofit Lighting Systems 
2016L1383 DNV GL 5891504 NGRID 3.0 C&I Existing Building Retrofit Custom Approach - Lighting Systems 
2016L1385 DNV GL 6660823 NGRID 10.4 C&I Existing Building Retrofit Custom Approach - Lighting Systems 
2016L1394 DNV GL NR160621 EVERSOURCE 4.5 C&I Existing Building Retrofit Custom Lighting - 17 Year Life 
2016L1405 DNV GL 6385415 NGRID 10.4 C&I Existing Building Retrofit Custom Approach - Lighting Systems 

2016N0015 DNV GL WC150148 EVERSOURCE 35.7 C&I Initial Purchase & End of 
Useful Life 

Process Equipment or Systems 15 
Year Life 

2016N0035 DMI 3956525 NGRID 1.5 C&I Initial Purchase & End of 
Useful Life 

Custom Approach - Process 
Equipment and Systems 

2016N0035 DMI 5772330 NGRID 1.5 C&I Initial Purchase & End of 
Useful Life 

Custom Approach - VSD on non - 
HVAC Systems 

2016N0035 DMI 6023770 NGRID 1.5 C&I Initial Purchase & End of 
Useful Life 

Custom Approach - VSD on non - 
HVAC Systems 

2016N0035 DMI 6023775 NGRID 1.5 C&I Initial Purchase & End of 
Useful Life 

Custom Approach - VSD on non - 
HVAC Systems 

2016N0036 DNV GL 6299603 NGRID 21.0 C&I Existing Building Retrofit Custom Approach - Compressed Air 

2016N0039 DMI NC160306 EVERSOURCE 1.7 C&I Initial Purchase & End of 
Useful Life HVAC (equipment or systems) 

2016N0088 ERS 5259593 NGRID 2.0 C&I Initial Purchase & End of 
Useful Life 

Custom Approach - Process 
Equipment and Systems 

2016N0107 ERS 6289595 NGRID 5.7 C&I Existing Building Retrofit Custom Approach - EMS and HVAC 
Controls 

2016N0134 DMI 4896460 NGRID 0.3 C&I Existing Building Retrofit Custom Approach - Process 
Equipment and Systems 

2016N0147 ERS NR151167 EVERSOURCE 2.0 C&I Existing Building Retrofit HVAC (equipment or systems) 

2016N0147 ERS NR151167 EVERSOURCE 2.0 C&I Existing Building Retrofit Variable Speed Drives (HVAC 
Systems) 



 

 

DNV GL – www.dnvgl.com                                                                       March 6, 2019 Page A-4 
 

Site ID 
Evaluat

ion 
firm 

Project 
ID(s) 

PA Site 
Weight 

Project Initiative Project description (per tracking 
documentation) 

2016N0148 DNV GL WC160097 EVERSOURCE 2.0 C&I Initial Purchase & End of 
Useful Life Compressed Air 

2016N0151 DNV GL NR160451 EVERSOURCE 7.9 C&I Existing Building Retrofit Process Equipment or Systems 5 
Year Life 

2016N0151 DNV GL NR161064 EVERSOURCE 7.9 C&I Existing Building Retrofit HVAC (equipment or systems) 

2016N0184 DNV GL 1013586 CLC 23.0 C&I New Buildings & Major 
Renovations - Municipal Custom HVAC-CLC 

2016N0192 ERS NR150587 EVERSOURCE 2.0 C&I Existing Building Retrofit EMS & HVAC Controls 

2016N0208 DNV GL 5606115 NGRID 2.0 C&I Existing Building Retrofit Custom Approach - VSD on HVAC 
Systems 

2016N0308 ERS NR161254 EVERSOURCE 4.6 C&I Existing Building Retrofit HVAC (equipment or systems) 

2016N0340 DMI 5503095 NGRID 2.0 C&I Initial Purchase & End of 
Useful Life Custom Approach - Process Cooling 

2016N0340 DMI 5568333 NGRID 2.0 C&I Existing Building Retrofit Custom Approach - VSD on non - 
HVAC Systems 

2016N0340 DMI 6180534 NGRID 2.0 C&I Initial Purchase & End of 
Useful Life 

Custom Approach - Process 
Equipment and Systems 

2016N0342 DMI 5878798 NGRID 2.0 C&I Initial Purchase & End of 
Useful Life Custom Approach - Process Cooling 

2016N0347 DNV GL 6275051 NGRID 2.0 C&I Existing Building Retrofit Custom Approach - Refrigeration 
Equip and Controls 

2016N0361 DMI 3871521 NGRID 5.7 C&I Existing Building Retrofit Custom Approach - VSD on non - 
HVAC Systems 

2016N0361 DMI 5712154 NGRID 5.7 C&I Existing Building Retrofit Custom Approach - VSD on non - 
HVAC Systems 

2016N0401 ERS NR160099 EVERSOURCE 7.9 C&I Existing Building Retrofit Custom Refrigeration - Controls 
2016N0419 DMI WR150048 EVERSOURCE 1.3 C&I Existing Building Retrofit Other 
2016N0437 ERS NR161376 EVERSOURCE 7.9 C&I Existing Building Retrofit HVAC (equipment or systems) 

2016N0453 DNV GL 5853387 NGRID 2.0 C&I Existing Building Retrofit Custom Approach - Process 
Equipment and Systems 

2016N0453 DNV GL 5753086 NGRID 2.0 C&I Existing Building Retrofit Custom Approach - Process 
Equipment and Systems 

2016N0453 DNV GL 5648308 NGRID 2.0 C&I Initial Purchase & End of 
Useful Life 

Custom Approach - Process 
Equipment and Systems 

2016N0458 ERS NR150747 EVERSOURCE 35.7 C&I Existing Building Retrofit Motor 
2016N0459 DNV GL NR160141 EVERSOURCE 1.3 C&I Existing Building Retrofit HVAC (equipment or systems) 



 

 

DNV GL – www.dnvgl.com                                                                       March 6, 2019 Page A-5 
 

Site ID 
Evaluat

ion 
firm 

Project 
ID(s) 

PA Site 
Weight 

Project Initiative Project description (per tracking 
documentation) 

2016N0508 DNV GL 6319256 NGRID 2.0 C&I Existing Building Retrofit Custom Approach - Process 
Equipment and Systems 

2016N0514 DMI 109654 UNITIL 5.0 FE-C&I Initial Purchase/End 
of UL Custom Large Process 

2016N0558 DMI NC160478 EVERSOURCE 35.7 C&I Initial Purchase & End of 
Useful Life 

Process Equipment or Systems 20 
Year Measure Life 

2016N0560 DNV GL 6317430 NGRID 2.0 C&I Existing Building Retrofit Custom Approach - Process Cooling 

2016N0569 ERS WC160098 EVERSOURCE 4.6 C&I Initial Purchase & End of 
Useful Life Compressed Air 

2016N0569 ERS WC160098 EVERSOURCE 4.6 C&I Initial Purchase & End of 
Useful Life 

Process Equipment or Systems 5 
Year Life 

2016N0578 DMI NR150175 EVERSOURCE 2.0 C&I Existing Building Retrofit HVAC (equipment or systems) 
2016N0578 DMI NR150175 EVERSOURCE 2.0 C&I Existing Building Retrofit HVAC (equipment or systems) 

2016N0578 DMI NR150175 EVERSOURCE 2.0 C&I Existing Building Retrofit Variable Speed Drives (HVAC 
Systems) 

2016N0581 DNV GL 5668975 NGRID 1.5 C&I Existing Building Retrofit Custom Approach - Commercial 
HVAC Equipment 

2016N0626 DNV GL 5626947 NGRID 21.0 C&I Initial Purchase & End of 
Useful Life 

Custom Approach - Process 
Equipment and Systems 

2016N0653 DNV GL NR151256 EVERSOURCE 4.6 C&I Existing Building Retrofit Motor 

2016N0669 DMI 5962752 NGRID 2.0 C&I Existing Building Retrofit Custom Approach - EMS and HVAC 
Controls 

2016N0700 ERS 5890585 NGRID 3.9 C&I Existing Building Retrofit Custom Approach - VSD on HVAC 
Systems 

2016N0700 ERS 5890595 NGRID 3.9 C&I Initial Purchase & End of 
Useful Life Custom Approach - Compressed Air 

2016N0700 ERS 6316087 NGRID 3.9 C&I Initial Purchase & End of 
Useful Life 

Custom Approach - Commercial 
HVAC Equipment 

2016N0705 ERS NR160289 EVERSOURCE 7.9 C&I Existing Building Retrofit Custom Refrigeration - Controls 

2016N0710 ERS 4996006 NGRID 2.0 C&I Initial Purchase & End of 
Useful Life 

Custom Approach - Commercial 
HVAC Equipment 

2016N0731 DNV GL NR141228 EVERSOURCE 2.0 C&I Existing Building Retrofit EMS & HVAC Controls 
2016N0731 DNV GL NR160944 EVERSOURCE 2.0 C&I Existing Building Retrofit EMS & HVAC Controls 

2016N0754 DMI 6385496 NGRID 2.0 C&I Existing Building Retrofit Custom Approach - Refrigeration 
Equip and Controls 



 

 

DNV GL – www.dnvgl.com                                                                       March 6, 2019 Page A-6 
 

Site ID 
Evaluat

ion 
firm 

Project 
ID(s) 

PA Site 
Weight 

Project Initiative Project description (per tracking 
documentation) 

2016N0754 DMI 6476747 NGRID 2.0 C&I Existing Building Retrofit Custom Approach - VSD on HVAC 
Systems 

2016N0763 DMI 3823034 NGRID 5.7 C&I Existing Building Retrofit Custom Approach - Commercial 
HVAC Equipment 

2016N0777 DMI 5675277 NGRID 5.7 C&I Initial Purchase & End of 
Useful Life 

Custom Approach - Process 
Equipment and Systems 

2016N0778 DNV GL 6559285 NGRID 21.0 C&I Existing Building Retrofit Custom Approach - Building Shell 

2016N0781 ERS NC140564 EVERSOURCE 1.7 C&I New Buildings & Major 
Renovations Comprehensive Chiller 20 years life 

2016N0794 ERS 5779993 NGRID 2.0 C&I Initial Purchase & End of 
Useful Life 

Custom Approach - Process 
Equipment and Systems 

2016N0794 ERS 5779995 NGRID 2.0 C&I Initial Purchase & End of 
Useful Life 

Custom Approach - Process 
Equipment and Systems 

2016N0794 ERS 5779997 NGRID 2.0 C&I Initial Purchase & End of 
Useful Life 

Custom Approach - Process 
Equipment and Systems 

2016N0794 ERS 5779998 NGRID 2.0 C&I Initial Purchase & End of 
Useful Life 

Custom Approach - Process 
Equipment and Systems 

2016N0797 DMI 6385159 NGRID 2.0 C&I Existing Building Retrofit Custom Approach - Refrigeration 
Equip and Controls 

2016N0797 DMI 6424001 NGRID 2.0 C&I Existing Building Retrofit Custom Approach - VSD on HVAC 
Systems 

2016N0822 ERS NC150429 EVERSOURCE 2.0 C&I Initial Purchase & End of 
Useful Life HVAC (equipment or systems) 

2016N0824 ERS NR161180 EVERSOURCE 1.7 C&I Existing Building Retrofit HVAC (equipment or systems) 
2016N0824 ERS NR161186 EVERSOURCE 1.7 C&I Existing Building Retrofit EMS & HVAC Controls 
2016N0824 ERS NR161186 EVERSOURCE 1.7 C&I Existing Building Retrofit EMS & HVAC Controls 
2016N0824 ERS NR161187 EVERSOURCE 1.7 C&I Existing Building Retrofit HVAC (equipment or systems) 
2016N0824 ERS NR161187 EVERSOURCE 1.7 C&I Existing Building Retrofit HVAC (equipment or systems) 
2016N0825 DMI NR160454 EVERSOURCE 35.7 C&I Existing Building Retrofit Custom Refrigeration - Controls 

2016N0870 ERS 5386196 NGRID 5.7 C&I Existing Building Retrofit Custom Approach - Refrigeration 
Equip and Controls 

2016N0870 ERS 5628858 NGRID 5.7 C&I Existing Building Retrofit Custom Approach - Refrigeration 
Equip and Controls 

2016N0870 ERS 6278953 NGRID 5.7 C&I Existing Building Retrofit Custom Approach - Refrigeration 
Equip and Controls 

2016N0872 DNV GL NR141232 EVERSOURCE 1.7 C&I Existing Building Retrofit EMS & HVAC Controls 
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Evaluat

ion 
firm 

Project 
ID(s) 

PA Site 
Weight 

Project Initiative Project description (per tracking 
documentation) 

2016N0872 DNV GL NR161227 EVERSOURCE 1.7 C&I Existing Building Retrofit Variable Speed Drives (HVAC 
Systems) 

2016N0872 DNV GL NR161227 EVERSOURCE 1.7 C&I Existing Building Retrofit Variable Speed Drives (HVAC 
Systems) 

2016N0902 DMI 6390920 NGRID 21.0 C&I Existing Building Retrofit Custom Approach - Refrigeration 
Equip and Controls 

2016N0904 DMI 6562621 NGRID 21.0 C&I Existing Building Retrofit Custom Approach - Building Shell 
2016N0908 DMI 6316300 NGRID 3.9 C&I Existing Building Retrofit Custom Approach - Process Cooling 

2016N0922 ERS 6247431 NGRID 3.9 C&I New Buildings & Major 
Renovations 

Custom Approach - Refrigeration 
Equip and Controls 

2016N0954 ERS NR160380 EVERSOURCE 7.9 C&I Existing Building Retrofit Custom Refrigeration - Controls 

2016N0961 DMI 5962734 NGRID 5.7 C&I Existing Building Retrofit Custom Approach - Commercial 
HVAC Equipment 

2016N0965 ERS 6499268 NGRID 21.0 C&I Existing Building Retrofit Custom Approach - VSD on HVAC 
Systems 

2016N0978 DNV GL NR151238 EVERSOURCE 7.9 C&I Existing Building Retrofit HVAC (equipment or systems) 

2016N1015 ERS NC140565 EVERSOURCE 1.7 C&I New Buildings & Major 
Renovations Comprehensive Chiller 20 years life 

2016N1032 DNV GL NC160120 EVERSOURCE 35.7 C&I New Buildings & Major 
Renovations 

Variable Speed Drives (HVAC 
Systems) 

2016N1065 DMI NC160072 EVERSOURCE 7.9 C&I Initial Purchase & End of 
Useful Life 

Process Equipment or Systems 15 
Year Life 

2016N1065 DMI NR160215 EVERSOURCE 7.9 C&I Existing Building Retrofit Process Equipment or Systems 15 
Year Life 

2016N1095 DNV GL NC160353 EVERSOURCE 35.7 C&I New Buildings & Major 
Renovations 

Process Equipment or Systems 10 
Year Life 

2016N1101 DMI NC140429 EVERSOURCE 2.0 C&I New Buildings & Major 
Renovations 

Process Equipment or Systems 10 
Year Life 

2016N1101 DMI NC140429 EVERSOURCE 2.0 C&I New Buildings & Major 
Renovations HVAC (equipment or systems) 

2016N1101 DMI NC140429 EVERSOURCE 2.0 C&I New Buildings & Major 
Renovations 

Process Equipment or Systems 20 
Year Measure Life 

2016N1124 DMI 4737195 NGRID 3.9 C&I Initial Purchase & End of 
Useful Life Custom Approach - Process Cooling 

2016N1133 ERS NC160174 EVERSOURCE 35.7 C&I Initial Purchase & End of 
Useful Life 

Process Equipment or Systems 8 
Year Measure Life 
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ion 
firm 

Project 
ID(s) 

PA Site 
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Project Initiative Project description (per tracking 
documentation) 

2016N1133 ERS NC160292 EVERSOURCE 35.7 C&I Initial Purchase & End of 
Useful Life Custom Refrigeration - Controls 

2016N1134 DNV GL WR160102 EVERSOURCE 4.6 C&I Existing Building Retrofit HVAC (equipment or systems) 

2016N1158 DMI 5896001 NGRID 3.9 C&I Existing Building Retrofit Custom Approach - Commercial 
HVAC Equipment 

2016N1162 ERS WR160267 EVERSOURCE 2.0 C&I Existing Building Retrofit Re-Commissioning Measures with a 
Five Year Measure Life 

2016N1168 DNV GL 5057726 NGRID 2.0 C&I Initial Purchase & End of 
Useful Life Custom Approach - Compressed Air 

2016N1168 DNV GL 5057733 NGRID 2.0 C&I Existing Building Retrofit Custom Approach - Compressed Air 

2016N1168 DNV GL 6388549 NGRID 2.0 C&I Initial Purchase & End of 
Useful Life 

Custom Approach - VSD on non - 
HVAC Systems 

2016N1168 DNV GL 6533108 NGRID 2.0 C&I New Buildings & Major 
Renovations 

Custom Approach - Process 
Equipment and Systems 

2016N1187 DMI NR141019 EVERSOURCE 4.6 C&I Existing Building Retrofit Custom Refrigeration - Controls 
2016N1194 DNV GL NR150673 EVERSOURCE 1.7 C&I Existing Building Retrofit EMS & HVAC Controls 
2016N1194 DNV GL NR150673 EVERSOURCE 1.7 C&I Existing Building Retrofit EMS & HVAC Controls 
2016N1194 DNV GL NR150673 EVERSOURCE 1.7 C&I Existing Building Retrofit EMS & HVAC Controls 
2016N1194 DNV GL NR150674 EVERSOURCE 1.7 C&I Existing Building Retrofit EMS & HVAC Controls 
2016N1194 DNV GL NR150675 EVERSOURCE 1.7 C&I Existing Building Retrofit EMS & HVAC Controls 

2016N1229 DMI 6601790 NGRID 3.9 C&I Existing Building Retrofit Custom Approach - EMS and HVAC 
Controls 

2016N1233 ERS 5891389 NGRID 3.9 C&I Initial Purchase & End of 
Useful Life Custom Approach - Compressed Air 

2016N1233 ERS 5891390 NGRID 3.9 C&I Existing Building Retrofit Custom Approach - Compressed Air 

2016N1267 DMI 6244675 NGRID 21.0 C&I Existing Building Retrofit Custom Approach - Refrigeration 
Equip and Controls 

2016N1267 DMI 6553131 NGRID 21.0 C&I Initial Purchase & End of 
Useful Life 

Custom Approach - Refrigeration 
Equip and Controls 

2016N1270 ERS NC160269 EVERSOURCE 4.6 C&I New Buildings & Major 
Renovations HVAC (equipment or systems) 

2016N1275 DMI 5779355 NGRID 5.7 C&I Initial Purchase & End of 
Useful Life Custom Approach - Compressed Air 

2016N1312 DMI NR150968 EVERSOURCE 4.6 C&I Existing Building Retrofit Process Equipment or Systems 15 
Year Life 
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Project 
ID(s) 
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Project Initiative Project description (per tracking 
documentation) 

2016N1315 DMI BS12662 EVERSOURCE 1.3 C&I Existing Building Retrofit Variable Speed Drives (non-HVAC 
Systems) 

2016N1380 DNV GL 5515837 NGRID 21.0 C&I Existing Building Retrofit Custom Approach - VSD on non - 
HVAC Systems 
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 BASELINE REVIEW SUMMARY 
The following table provides a summary of the baseline review findings by site and the activities completed specific to the baseline review. 

Site ID 

Lead 
Firm 

PA 
Applicatio
n Number 

Evaluated 
Project type(s) 

Evaluation 
baseline 

technology 
same as 

Application
? 

Baseline review summary 

2016N0015 DNV GL WC150148 Lost opportunity Yes 

Since there is no Industry Standard Practice (ISP) baseline 
for vacuum systems, the evaluator determined site-specific 

standard practice baseline should be similar vacuum 
systems without the VSD. Per the vendors of the vacuum 

systems, they also sell the identical vacuum systems 
without the VSD component. Therefore, the evaluator 

selected the non-VSD version as the baseline. 

2016N0035 DMI 3956525 Lost opportunity Yes 
This was classified as a new construction measure because 
the oven needed to be rebuilt anyways due to its age. This 

appears to be the appropriate classification. 

2016N0035 DMI 5772330 Lost opportunity Yes This project appears to be appropriately classified as new 
construction. 

2016N0035 DMI 6023770 Lost opportunity Yes This project appears to be appropriately classified as new 
construction. 

2016N0035 DMI 6023775 Lost opportunity Yes This project appears to be appropriately classified as new 
construction. 

2016N0036 DNV GL 6299603 Retrofit - single 
baseline Yes 

The event type should be retrofit rather than replace on 
burnout because the existing system had been operating in 

this condition for a long period of time. The measure also 
expanded production.  

2016N0039 DMI NC160306 Lost opportunity Yes 

An existing electric boiler plant was replaced with a new 
natural gas fired boiler plant. The applicant structured the 
project as new construction due to the age of the existing 
boilers. The baseline was described as a replacement in-

kind of the electric boilers. A new gas service was installed 
at the facility to accommodate this project.  

2016N0088 ERS 5259593 Lost opportunity Yes 

The evaluator classified the measure as a lost opportunity 
with an ISP baseline. The site contact indicated that 

industry standard practice for this type of press is to have it 
equipped with an electric dryer. The facility, however, 

installed gas-fired dryers to take advantage of the 
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Site ID 

Lead 
Firm 

PA 
Applicatio
n Number 

Evaluated 
Project type(s) 

Evaluation 
baseline 

technology 
same as 

Application
? 

Baseline review summary 

efficiencies associated with the gas-fired dryers. The 
evaluator used as baseline an electric dryer with the same 

capacity as the newly installed dryer. 

2016N0107 ERS 6289595 Add-on - single 
baseline Yes 

The engineer that represented the TA firm and the 
evaluator classified the measure as an add-on measure with 

a single baseline. The baseline used is the pre-existing 
rooftop HVAC units operating with the original control 

hardware and on the operational schedule. 

2016N0134 DMI 4896460 Lost Opportunity No 

The 38-year-old pre-existing insulation was rebuilt 
approximately 10-13 years prior. According to the site 
contact the existing insulation had, for all intents and 

purposes, failed, and was causing the exterior surface of the 
furnace to be dangerously hot while also causing 

temperature-related production issues.  The evaluation 
reclassified this measure as a Lost Opportunity and 

assigned a savings value of zero as the site did not evaluate 
any other potential insulation options and preliminary 

research by the evaluator identified possible higher 
efficiency insulation options that could have been installed.    

2016N0147 ERS NR151167 Add-on - single 
baseline Yes 

The evaluators determined the installed measure improves 
the operation of supply and return air fans and classified the 

measure as add-on with the pre-existing condition as the 
single baseline. The pre-existing condition included four 

constant volume supply fans with a total rated power of 80 
hp and four constant volume exhaust fans with a total rated 

power of 65 hp. The four supply fans provide a 100% 
outside air 24 hours a day. 

2016N0148 DNV GL WC160097 

Lost opportunity 
with existing 

conditions 
baseline 

No 

The existing compressed air system was deteriorated and 
had negative impacts on the site’s production. Furthermore, 

the site stated they could not meet their production needs 
by just replacing equipment. The evaluation therefore 

assumes that just fixing equipment to the pre-existing state 
was not an option. Based on these findings and the MA 

Baseline Framework, the evaluation event type should be 
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Site ID 

Lead 
Firm 

PA 
Applicatio
n Number 

Evaluated 
Project type(s) 

Evaluation 
baseline 

technology 
same as 

Application
? 

Baseline review summary 

Replace On Failure (ROF). To determine the baseline, the 
evaluator followed the MA Baseline Framework for NC/ROF 

flow chart.  

2016N0151 DNV GL NR160451 Add-on - single 
baseline Yes 

The plug load controllers were installed directly over the 
existing receptacles. The baseline is the pre-existing 

condition since the RUL of the receptacle is likely to exceed 
the measure EUL. 

2016N0151 DNV GL NR161064 Add-on - single 
baseline Yes 

The evaluator asked the performance contracting agent 
about the age of the AHUs and other cooling equipment to 

determine the RUL of the equipment.  The performance 
contract agent indicated that all equipment which was near 

the end of its useful life was replaced under the 
performance contract. Therefore, it was assumed that the 

RUL of equipment is longer than 2/3 of the EUL, and so the 
evaluator used a single baseline for the cooling equipment.   

2016N0184 DNV GL 1013586 Lost opportunity Yes Clear new construction project. 

2016N0192 ERS NR150587 Add-on - single 
baseline Yes 

Based on the on-site findings, the review of the project 
documentation, and recommendation of the Baseline 

Advisory Group (BAG), the evaluators classified the project 
as an add-on with the pre-existing condition as the single 

baseline. The pre-existing condition included five 75 hp 
combustion air fans equipped with damper control to 
modulate the combustion air flow to the combustion 

chamber of the pre-existing boilers. The combustion fans 
were turned on when the boilers operated to provide 

heating to the facility. The pre-existing boilers were staged 
on based on the total facility heating demand. The number 

of operating boilers in each month of the year are the same 
as in the applicant baseline. 

2016N0208 DNV GL 5606115 Add-on - single 
baseline Yes 

As indicated by the site contact, although the existing fans 
are well-beyond their normal useful life, there is still no sign 
of worn-out or plan to replace them in the future. Thus, the 
evaluator agrees to use the existing condition as the single 

baseline for this retrofit measure.. 
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Site ID 

Lead 
Firm 

PA 
Applicatio
n Number 

Evaluated 
Project type(s) 

Evaluation 
baseline 

technology 
same as 

Application
? 

Baseline review summary 

2016N0308 ERS NR161254 Retrofit - dual 
baseline Yes 

The evaluator classified the project as a retrofit with dual 
baseline. The first baseline is the pre-existing condition. The 
second baseline is the future ISP for the equipment included 

in the pre-existing chilled water plant and their associated 
controls and sequence of operation. 

2016N0340 DMI 5503095 Lost opportunity Yes 

This measure was installed in a manufacturing facility and 
the type is Lost Opportunity, New Construction. The project 

is not site specific and the baseline condition can be 
determined through code. 

2016N0340 DMI 5568333 Add-on - single 
baseline Yes 

The measure considers the implementation of variable 
speed drive control on existing pumps. The proposed case 

pump speed is supported by existing case trend data. 
2016N0340 DMI 6180534 Lost opportunity Yes Measure was considered through new construction program. 

2016N0342 DMI 5878798 Lost opportunity Yes New construction due to manufacturing capacity expansion. 

2016N0347 DNV GL 6275051 Add-on - single 
baseline Yes It was clear the measure added controls to optimize the 

operation of a functional existing refrigeration system. 

2016N0361 DMI 3871521 Add-on - single 
baseline Yes The evaluator agrees with the applicant that this measure 

should be classified as a retrofit.  

2016N0361 DMI 5712154 Lost Opportunity No 

The original baseline was specified to be Replace on Failure. 
The new VFDs are replacing older VFDs and the evaluator 

believes the old VFDs were reaching the end of their useful 
life.  

2016N0401 ERS NR160099 Add-on - single 
baseline Yes 

The evaluator determined that the measure was an add-on 
with a single baseline. The baseline was the pre-existing 

refrigeration condensers without the misting system. The 
underlying refrigeration condensers were expected to 

outlast the added-on misting system, since the site contact 
indicated that the condensers were functioning without 
issues before the misting system installation and were 

properly maintained. 

2016N0419 DMI WR150048 Retrofit - single 
baseline Yes There was no reclassification for this fuel switching 

measure. 
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Site ID 

Lead 
Firm 

PA 
Applicatio
n Number 

Evaluated 
Project type(s) 

Evaluation 
baseline 

technology 
same as 

Application
? 

Baseline review summary 

2016N0437 ERS NR161376 Lost opportunity No 

The evaluators classified the project as lost opportunity with 
an ISP baseline. The evaluated baseline is a code-compliant 

AHU with electric heating matching the capacity of the 
installed RTUs. Because the applicable code (IECC 2012) 
does not provide any specific requirement on the electric 
heating type and efficiency for code-compliant AHUs, the 

evaluators used the operation of the as-built RTUs and 
converted their natural gas consumption to electric energy 
to define the evaluated baseline. The evaluator’s baseline 

heating efficiency was 100% for the electric resistance coils. 

2016N0453 DNV GL 5853387 Add-on - single 
baseline Yes 

The evaluator classifies the event type for these identical 
measure as Add-on measures since the vacuum system is 

added to the existing production lines.  

2016N0453 DNV GL 5753086 Add-on - single 
baseline Yes 

The evaluator classifies the event type for these identical 
measure as Add-on measures since the vacuum system is 

added to the existing production lines.  

2016N0453 DNV GL 5648308 Lost opportunity Yes 

The evaluation believes this project was either a Lost 
Opportunity/Replace on failure as originally processed, or 

some form of Retrofit/Early replacement. In either case, the 
evaluation agrees with using the existing equipment 
efficiency as the baseline as the site gave sufficient 

indication that a site-specific baseline for refurbishing their 
equipment is an appropriate baseline in this case. 

Furthermore, the evaluator determined a lost opportunity 
baseline would have effectively been the same as the 

existing equipment baseline. 

2016N0458 ERS NR150747 Retrofit - dual 
baseline Yes 

The evaluators classified the project as a retrofit with dual 
baseline. The first baseline is the pre-existing condition and 

the second baseline is ISP. 

2016N0459 DNV GL NR160141 Add-on - single 
baseline Yes 

The evaluator agrees with the applicant that this project is a 
retrofit add-on using an existing equipment and operation 

baseline.  The pre-existing building operating conditions 
were used as the project baseline. However, the facility 

personnel did not have any baseline operating information 
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such as control setpoints and sequence, and the facility 
personnel are not aware of what the baseline operating 

deficiencies might have been.  

2016N0508 DNV GL 6319256 Retrofit - single 
baseline Yes 

The site was and could have continued to operate and 
maintain the pre-existing system to meet their production 
requirements. If any of the six pre-existing pumps failed, 

the site indicated that would have completed a like for like 
replacement. The evaluator agrees that this was a retrofit 

project with a single baseline. 

2016N0514 DMI 109654 Lost opportunity Yes 

 The preexisting IMMs were replaced because they were 
reaching the end of their useful life. Since the measure was 

implemented prior to the MA C&I IMM Market Assessment 
Baseline Study and the site was not found to be making 

medical parts the evaluator agrees with the applicant 
baseline for all three machines of variable volume hydraulic 

pumping machines. 

2016N0558 DMI NC160478 Lost opportunity Yes 
This measure installs new high efficiency equipment on site 
and the evaluation agrees with applicant standard efficiency 

baseline. 

2016N0560 DNV GL 6317430 Add-on - single 
baseline Yes 

This measure is “Add-on” because the project involves 
installing dry-coolers to an existing process chilled-water 

system. 

2016N0569 ERS WC160098 Retrofit - dual 
baseline Yes 

During the site visit, the evaluator interviewed the site 
contact and learned that the pre-existing air compressor 

was 15-year-old and operated in load/no load control mode. 
The site contact indicated the pre-existing air compressor 

was operational and provided the compressed air load 
required by the facility. The facility replaced the pre-existing 

air compressor only for energy reduction purposes. Based 
on information gathered during the site visit, the evaluator 

classified the project as a retrofit with dual baseline. The 
first baseline is the pre-existing unit and the second 

baseline is an ISP unit. 
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2016N0578 DMI NR150175 Retrofit - Single 
Baseline Yes 

This retrofit measure is the installation of a plate and frame 
exchanger to utilize existing steam boiler heat for space 

heating and offset electric resistance fan coil heat. 

2016N0578 DMI NR150175 Add-on - single 
baseline Yes 

The evaluator agrees with the applicant that the baseline is 
the continued operation of mechanical cooling without the 

use of a free-cooling heat exchanger. 

2016N0578 DMI NR150175 Add-on - single 
baseline Yes 

The evaluator agrees with the applicant that the baseline is 
the continued constant speed operation of hydronic pumps 

without the use of VFD control. 

2016N0581 DNV GL 5668975 Add-on - single 
baseline Yes 

There was no reclassification to the application baseline 
condition however the evaluator determined the measure 

life to be 20 years while the application claimed 13.  

2016N0626 DNV GL 5626947 Lost opportunity Yes 

Tracking assumed a boiler with a constant speed blower and 
combustion air controlled via “mechanically operated 

jackshaft” (linkage controls). Evaluation agrees with TA 
assumption of constant speed motor with Linkage controls. 

The baseline demand however was calculated in the 
evaluation using the metered usage that was appropriately 

expanded using the DOE fan curves for a constant speed 
blower motor. 

2016N0653 DNV GL NR151256 Retrofit - single 
baseline Yes 

This measure provides upgrades on the operation of the 
pre-existing fans with no major changes to the underlying 

equipment. 

2016N0669 DMI 5962752 Add-on - single 
baseline Yes 

The equipment for which control sequences and EMS 
upgrades were made are working properly and providing full 
service.  There are four new, high efficiency boilers and the 

air-handlers were retrofit in 2007.  It is not clear how old 
the pumps are that are part of this measure. 

2016N0700 ERS 5890585 Add-on - single 
baseline Yes The baseline is the pre-existing underlying system. 

2016N0700 ERS 5890595 Lost opportunity Yes The air compressors were beyond EUL and failing - required 
maintenance. The baseline is ISP. 

2016N0700 ERS 6316087 Lost opportunity Yes The site contact indicated the facility replaced the chillers as 
a precautionary measure. The failure of the chiller plant is 
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considered as catastrophic and the facility does not want to 
take the risk. The baseline is ISP (Code). 

2016N0705 ERS NR160289 Add-on - single 
baseline Yes 

The evaluator determined that the measure was an add-on 
with a single baseline. The baseline was the pre-existing 

refrigeration condensers without the misting system. Since 
the site contact indicated that the condensers were 

functioning without issues before the misting system 
installation and were properly maintained, the underlying 

refrigeration condensers were expected to outlast the 
added-on misting system. 

2016N0710 ERS 4996006 Lost opportunity Yes 
The evaluator classified the measure as lost opportunity 

with an ISP (Code) baseline for the space cooling capacity 
and pre-existing conditions for the process cooling capacity. 

2016N0731 DNV GL NR141228 Add-on - single 
baseline Yes The customer added VFD to the system and upgraded 

control. Using pre-existing as baseline is appropriate. 

2016N0731 DNV GL NR160944 Retrofit - single 
baseline Yes 

Based on the site interview and inspection, the existing 
fume hoods were still in good working condition when they 

were replaced. Therefore, the evaluator agrees with the 
retrofit event type. The customer also indicated they are 
still using same type of the existing fume hood in other 

parts of the building and has no plan to replacement. Based 
on this, the evaluator determined the baseline should be a 

single baseline. 

2016N0754 DMI 6385496 Add-on - dual 
baseline Yes The evaluation baseline is the same as the applicant which 

is the continued use of bypassed supply fan VFDs. 

2016N0754 DMI 6476747 Add-on - single 
baseline Yes 

The evaluation uses the same baseline as the applicant 
which is constant suction and heat pressure in each of the 
facilities’ refrigeration racks. There was no reclassification 

2016N0763 DMI 3823034 

Lost opportunity 
with existing 

conditions 
baseline 

Yes 
Replacing an electric baseboard heating system with a gas-

fired boiler heating system is considered a major 
renovation. 
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2016N0777 DMI 5675277 Lost opportunity Yes 
This measure is the installation of a new thermoforming 

machine to add to the 3 existing and operating machines on 
site to expand production capacity. 

2016N0778 DNV GL 6559285 Retrofit - single 
baseline Yes 

This measure added new weather strips to reduce 
infiltration losses and the pre-existing condition is used as 

the baseline. Reasonable to assume that building could 
have continued to be operated and occupied with high 

infiltration. 

2016N0781 ERS NC140564 Lost opportunity Yes The evaluator classified the measure as lost opportunity 
with an ISP (Code)baseline. 

2016N0794 ERS 5779993 Lost opportunity Yes 

Based on the information gathered during the site visit, the 
evaluators classified the project as a lost opportunity. The 
evaluated baseline is ISP. According to the baseline study 

for Massachusetts commercial and industrial IMMs market, 
the ISP for the lost opportunity purchase for all new IMMs 

with more than 200 ton of clamping that produces non-
medical parts is hydraulic IMMs equipped with variable 

volume hydraulic pumps. 

2016N0794 ERS 5779995 Lost opportunity Yes 

Based on the information gathered during the site visit, the 
evaluators classified the project as a lost opportunity. The 
evaluated baseline is ISP. According to the baseline study 

for Massachusetts commercial and industrial IMMs market, 
the ISP for the lost opportunity purchase for all new IMMs 

with more than 200 ton of clamping that produces non-
medical parts is hydraulic IMMs equipped with variable 

volume hydraulic pumps. 

2016N0794 ERS 5779997 Lost opportunity Yes 

Based on the information gathered during the site visit, the 
evaluators classified the project as a lost opportunity. The 
evaluated baseline is ISP. According to the baseline study 

for Massachusetts commercial and industrial IMMs market, 
the ISP for the lost opportunity purchase for all new IMMs 

with more than 200 ton of clamping that produces non-
medical parts is hydraulic IMMs equipped with variable 

volume hydraulic pumps. 
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2016N0794 ERS 5779998 Lost opportunity Yes 

Based on the information gathered during the site visit, the 
evaluators classified the project as a lost opportunity. The 
evaluated baseline is ISP. According to the baseline study 

for Massachusetts commercial and industrial IMMs market, 
the ISP for the lost opportunity purchase for all new IMMs 

with more than 200 ton of clamping that produces non-
medical parts is hydraulic IMMs equipped with variable 

volume hydraulic pumps. 

2016N0797 DMI 6385159 Add-on - single 
baseline Yes There was no reclassification 

2016N0797 DMI 6424001 Add-on - single 
baseline Yes There was no reclassification 

2016N0822 ERS NC150429 Lost opportunity No 

The evaluator interviewed the site contact to gather details 
regarding the factors that prompted the facility to replace 

the pre-existing system. The site contact indicated the pre-
existing system was operating beyond its useful life and the 

facility planned to replace it with a new less complex 
system. Based on the data provided in the project files and 

gathered during the site visits, the evaluator determined 
that the project was a replacement of an end-of-useful-life 
ice storage CHW system with a new non-ice-storage CHW 

system. The evaluator classified the project as a lost 
opportunity with a code-compliant non-ice-storage CHW 

system as the baseline. 

2016N0824 ERS NR161180 Add-on - single 
baseline Yes 

The evaluator classified the measure as an add-on with a 
single baseline. The baseline is the pre-existing cooling 

plant without the free-cooling system. 

2016N0824 ERS NR161186 Lost opportunity Yes 

Because the GPS modules were installed in beyond EUL 
equipment, the evaluator classified the measure as a lost 
opportunity. The baseline is the pre-existing air handlers 

equipped with charcoal filters and the six 3 hp loading dock 
fans operating 8,760 hours per year. 

2016N0824 ERS NR161186 Lost opportunity Yes Because the GPS modules were installed to replace beyond 
EUL equipment, the evaluator classified the measure as a 
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lost opportunity with a single baseline. The baseline is the 
pre-existing air handlers equipped with charcoal filters and 

the six 3 hp loading dock fans operating 8,760 hours per 
year. 

2016N0824 ERS NR161187 Lost opportunity Yes 

The pre-existing air handlers were 40 years old and the 
facility replaced them with fan walls to ensure the 

ventilation in the ORs is reliable. Because of those reasons, 
the evaluator classified the measure as a lost opportunity 
with an ISP baseline. The ISP applies to the pre-existing 

design and consists of two AHUs equipped with single speed 
motors with efficiencies based on DOE’s history of motor 

efficiency improvements. This measure was reviewed by the 
Baseline Advisory Group. 

2016N0825 DMI NR160454 Add-on - single 
baseline Yes 

The installed controls will be installed in conjunction with 
the existing equipment and will not be affected by the age 
and condition of the underlying equipment due to the fact 

that replacement will be of kind. 

2016N0870 ERS 5386196 Add-on - single 
baseline Yes The evaluator classified the measure as an add-on with a 

single baseline. 

2016N0870 ERS 5628858 Add-on - single 
baseline Yes The measure retrofitted controls onto the underlying 

existing equipment of refrigeration condensers. 

2016N0870 ERS 6278953 Add-on - single 
baseline Yes 

The measure was the add-on of controls to the existing 
anti-sweat heaters which were indicated to be fully 

functional in the pre-project audit. 

2016N0872 DNV GL NR141232 Add-on - single 
baseline Yes 

The evaluator agrees with the applicant defined baseline i.e. 
retrofit add-on using an existing equipment and operation 

baseline.. 

2016N0872 DNV GL NR161227 Add-on - single 
baseline Yes 

The evaluator agrees with the applicant defined baseline i.e. 
retrofit add-on using an existing equipment and operation 

baseline.  

2016N0872 DNV GL NR161227 Add-on - single 
baseline Yes 

 The evaluator agrees with the applicant defined baseline 
i.e. retrofit add-on using an existing equipment and 

operation baseline. 
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2016N0902 DMI 6390920 Retrofit - single 
baseline Yes 

Based on discussions with the site contact, the evaluators 
learned that the pre-existing equipment had likely not 

reached the end its EUL and that the continued operation of 
the existing equipment is an appropriate baseline. 

2016N0904 DMI 6562621 Add-on - single 
baseline Yes 

The building is functional as is and weather stripping is not 
necessary for operation. The weather stripping and air-

sealing is an add-on to the existing envelope.  

2016N0908 DMI 6316300 Lost opportunity Yes 

The evaluator found that the cooling loads exceed the 
capacity of the existing case system and the additional 

cooling capacity provided by the proposed case system is 
necessary to serve the space loads.   

2016N0922 ERS 6247431 Lost opportunity Yes The evaluators classified the measure as a lost opportunity 
with an ISP baseline. 

2016N0954 ERS NR160380 Add-on - single 
baseline Yes 

Based on information provided in the project files and 
gathered during the site visits, the evaluator classified the 

measure as an add-on with a single baseline. 

2016N0961 DMI 5962734 Lost opportunity Yes 

The evaluator raised the question to the Baseline Advisory 
Group whether the new construction base case system 
should be a constant speed unit. The baseline advisory 

group determined that, since the existing make-up air unit 
was constant speed, it is reasonable to consider a like-for-

like replacement as the base case.  

2016N0965 ERS 6499268 Add-on - single 
baseline Yes This measure installs upgrades to the existing units without 

performing major changes to the underlying equipment. 

2016N0978 DNV GL NR151238 Retrofit - single 
baseline No 

Per the site contact, the existing chilled water piping was 
working properly without any leak, however, the header 

was too small to accommodate the full steam chiller 
capacity. Therefore, they decided to upgrade the header to 

recover the lost capacity for Steam Chillers #1 to #4. Based 
on this, the evaluator agrees with the retrofit classification. 

For the baseline condition, although the existing steam 
chillers are well over their EUL, the site contact indicated 

they are still operating normally without the need for 
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increased maintenance or repairs and there is no near-term 
plan to replace the existing steam chillers.  

2016N1015 ERS NC140565 Lost opportunity Yes 

The evaluated classified the comprehensive design project 
as a lost opportunity with an ISP (Code) baseline. The 

evaluator determined the Code baseline is ASHRAE 90.1 - 
2007 (the applicable code at the time the construction 

permit for the building was obtained). 

2016N1032 DNV GL NC160120 Lost opportunity Yes This measure is part of a measure renovation so current 
code defines the baseline. 

2016N1065 DMI NC160072 Lost opportunity Yes 

There were no pre-existing mixers, but there are 
existing/remaining fine bubble aeration systems in the two 

tanks that will be used in combination with the mixers.  
Comparing the proposed case mixers to a baseline option 

for installing new mixers is a new construction comparison. 

2016N1065 DMI NR160215 Retrofit - single 
baseline Yes 

The decision to install new turbo blowers was not based on 
the age or functionality of existing equipment.  The 

measure was installed with the intent to improve facility 
operation and energy performance as part of a broader 

facility improvement initiative. 
2016N1095 DNV GL NC160353 Lost opportunity No There was no reclassification 

2016N1101 DMI NC140429 Lost opportunity Yes There was no pre-existing building; the entire project is new 
construction. 

2016N1101 DMI NC140429 Lost opportunity Yes There was no pre-existing building; the entire project is new 
construction. 

2016N1101 DMI NC140429 Lost opportunity Yes There was no pre-existing building; the entire project is new 
construction. 

2016N1124 DMI 4737195 Lost opportunity Yes 

The evaluator agrees with the applicant that this is a new 
construction project.  The preexisting equipment was at the 

end of its useful life and was in disrepair.  The baseline 
system considered for this measure is a viable option 

selected by the vendor. 

2016N1133 ERS NC160174 Lost opportunity Yes 
The evaluators determined the installed unit was new and 

classified the measure as a lost opportunity with an ISP 
baseline. The ISP is a non-ENERGY STAR unit. 
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2016N1133 ERS NC160292 Lost opportunity Yes 
The evaluators determined the installed unit was new and 

classified the measure as a lost opportunity with an ISP 
baseline. The ISP is a non-ENERGY STAR unit. 

2016N1134 DNV GL WR160102 Add-on - single 
baseline Yes This is an improvement on the existing equipment with no 

major changes to the underlying equipment. 

2016N1158 DMI 5896001 Retrofit - single 
baseline Yes 

At the site visit, the evaluator learned that the chiller plant 
had been overhauled recently and was in good condition; 

therefore, a dual baseline is not needed. The evaluation 
agrees with the applicant baseline of continued existing 

case operation. 

2016N1162 ERS WR160267 Add-on - single 
baseline Yes 

Through discussions with the site contact and after 
reviewing the BAS data, the evaluators determined the 

project was an add-on with a single baseline. The measure, 
consisting of CFM setbacks, was implemented on existing 

equipment. The evaluators agree with the applicant’s use of 
the pre-existing conditions as the baseline. 

2016N1168 DNV GL 5057726 Lost opportunity Yes 

The existing compressed air system was not able to provide 
enough CFM at the desired pressure and the existing 

equipment was at the end of the EUL. Additionally, during 
the TA study metering period, one of the existing 

compressors failed. The evaluator agrees with the PA to 
classify the event type as replacement on burnout with ISP 

as the baseline.  

2016N1168 DNV GL 5057733 Retrofit - single 
baseline Yes The existing system is not being changed, but repaired 

according to the leaks found throughout. 

2016N1168 DNV GL 6388549 Lost opportunity Yes 

The previously used extruder failed, the base case being 
repairing the existing extruder vs. installing a new system. 

The evaluator agrees with the replace on burnout event 
type and the applicant’s baseline to rebuild the existing 

standard efficiency extruder.  

2016N1168 DNV GL 6533108 Lost opportunity No 

The evaluator agrees with the new construction event type 
because the plastic dryers were installed for a new custom 

plastic production line. However, the evaluator disagrees 
with the baseline assumed to represent standard practice in 
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the tracking analysis. The evaluator took the following steps 
to identify a baseline that sufficiently represents industry 

standard practice for this installation:  
1. The evaluator flagged the application baseline for 

Baseline Advisory Group (BAG) review.  The BAG considered 
the conditions at this site and referenced previous research 

completed for the 2013 Custom Process measures impact 
evaluation (P47). 

2. The BAG agreed with the evaluator that desiccant dryers 
might be the ISP baseline and recommended further 

investigation by the evaluator.  
3. The evaluator interviewed the equipment vendor about 

the applicable scenarios for use of hot air plastic dryers. The 
vendor indicated the dryer selection depends on the plastic 

material. If it is hygroscopic plastic, then it needs to be 
desiccant dryer because a hot air dryer is unable to dry 

them completely. If it is non-hygroscopic, then either type 
of dryers can be an option.  

4. The evaluator then confirmed with the facility manager of 
the site that this production line may process both types of 

plastic depending on the custom order. 
Based on the information above, the evaluator determined 

the ISP baseline should be desiccant dryer, which is the 
same as the installed dryers. 

2016N1187 DMI NR141019 Retrofit - dual 
baseline No 

The existing split systems vary in age, with install dates 
between 1991 and 2013. The BAG determined it was 

unreasonable to consider the continued operation of all of 
the split systems for the length of the measure life, and it is 

assumed that the second baseline includes a new, better 
performing split system.  

2016N1194 DNV GL NR150673 Add-on - single 
baseline Yes 

The evaluator agrees with the applicant that this project is a 
retrofit add-on using an existing equipment and operation 

baseline.  
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2016N1194 DNV GL NR150673 Add-on - single 
baseline Yes 

The evaluator agrees with the applicant that this project is a 
retrofit add-on using an existing equipment and operation 

baseline.  

2016N1194 DNV GL NR150673 Add-on - single 
baseline Yes 

The evaluator agrees with the applicant that this project is a 
retrofit add-on using an existing equipment and operation 

baseline.  

2016N1194 DNV GL NR150674 Add-on - single 
baseline Yes 

The evaluator agrees with the applicant that this project is a 
retrofit add-on using an existing equipment and operation 

baseline.  

2016N1194 DNV GL NR150675 Add-on - single 
baseline Yes 

The evaluator agrees with the applicant that this project is a 
retrofit add-on using an existing equipment and operation 

baseline. 

2016N1229 DMI 6601790 Add-on - single 
baseline Yes 

The evaluation agrees with the applicant baselines of no 
scheduling and continued AHU operation with a broken 

preheat valve. 
2016N1233 ERS 5891389 Lost opportunity Yes The evaluation agrees with the applicant baselines. 

2016N1233 ERS 5891390 Lost opportunity No 

Because the site contact indicated that the pre-existing 
compressor was failing and had to be replaced, the 

evaluator changed the baseline from pre-existing 
compressors to ISP.  

2016N1267 DMI 6244675 Add-on - single 
baseline Yes 

The evaluation agrees with the applicant baselines. The 
condensers serving the refrigeration system were existing 
and in working condition. The retromist system was added 

to improve performance of the condensers. 

2016N1267 DMI 6553131 Lost opportunity Yes 
The evaluation agrees with the applicant baselines. This 

measure represents the expansion of the refrigerated 
capacity of the facility with new equipment. 

2016N1270 ERS NC160269 Lost opportunity Yes The evaluators determined the project was a lost 
opportunity with an ISP (2012 IECC) baseline. 

2016N1275 DMI 5779355 

Lost opportunity 
with existing 

conditions 
baseline 

Yes 
Existing conditions are set to remain the same with the 

removal of the old modulating compressor with a new VSD 
compressor. 
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2016N1312 DMI NR150968 Retrofit - dual 
baseline No 

The first evaluation baseline is the same as the applicant, 
which is the continued operation of the existing case. The 
evaluation applies a second baseline after one-third of the 

applicant measure life, which is the refurbishment of the 
existing pumps. 

2016N1315 DMI BS12662 Add-on - single 
baseline Yes 

This measure involves adding VFDs to existing equipment 
so the PA's measure classification of Retrofit seems 

appropriate. 

2016N1380 DNV GL 5515837 Retrofit - single 
baseline Yes 

The evaluation classifies the baseline type as “Beyond EUL‒ 
Replacement of Failure” (ROF) compared to the PA’s 

classification as retrofit – single baseline. The evaluation 
baseline is based primarily on confirmation that the pre-

existing equipment was more than 13 years and beyond the 
measure life of 10 years. Classification as ROF requires 

identification of a standard practice baseline. Since code 
does not apply to this installation and there is no known 

evaluation research documenting the baseline for this 
pumping application, the evaluation uses a site-specific 

baseline. The evaluation assumes that a like for like 
replacement of the motor and pump without the installation 

of a VFD is the baseline for this project. The evaluation 
assumes the pre-existing by-pass flow control continues in 

the baseline for this project. 
   

2016L0023 DNV GL 5719033 Retrofit - dual 
baseline Yes Accepted pre-retrofit condition based on interview of site 

personnel  

2016L0048 DNV GL 5571884 Retrofit - dual 
baseline Yes Accepted pre-retrofit condition based on interview of site 

personnel  

2016L0078 DNV GL 5891105 Retrofit - dual 
baseline Yes Accepted pre-retrofit condition based on interview of site 

personnel  

2016L0130 DNV GL 5890363 Retrofit - dual 
baseline Yes Accepted pre-retrofit condition based on interview of site 

personnel  

2016L0180 DNV GL 5387830 Retrofit - dual 
baseline Yes Accepted pre-retrofit condition based on interview of site 

personnel  
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Evaluation 
baseline 

technology 
same as 

Application
? 

Baseline review summary 

2016L0191 DNV GL NR151308 Lost opportunity No 

The baseline conditions were 21W fluorescent/CFL lamps, 
40W candelabra lamps, and 250W MH fixtures. The 

fluorescent lamps are the actual replaced lamps compared 
to tracking claims of 60W incandescent lamps from the desk 

lamp flyer.  

2016L0191 DNV GL NR160325 Retrofit - dual 
baseline Yes Accepted pre-retrofit condition based on interview of site 

personnel  

2016L0191 DNV GL NR160715 Retrofit - dual 
baseline Yes Accepted pre-retrofit condition based on interview of site 

personnel  

2016L0212 DNV GL NC150292 Lost opportunity No TA LPD Baseline accepted by evaluator with .67 LPD 
Adjustment Factor Applied 

2016L0212 DNV GL NR160292 Retrofit - dual 
baseline Yes Accepted pre-retrofit condition based on interview of site 

personnel  

2016L0249 DNV GL NR160124 Retrofit - dual 
baseline Yes Accepted pre-retrofit condition based on interview of site 

personnel  

2016L0324 DNV GL NR150989 Retrofit - dual 
baseline Yes Accepted pre-retrofit condition based on interview of site 

personnel  

2016L0341 DNV GL 6491173 Retrofit - dual 
baseline Yes 

The evaluator did a lumen output analysis of the baseline 
and proposed fixtures. The analysis shows the total lumen 

output of the existing tungsten fixtures was significantly 
higher than the installed LED fixtures, thus it is possible 

that the dimming was greater for the tungsten fixtures than 
the LEDs. The actual dimming operation for the existing 

tungsten fixtures is not known for certain and the site 
claims the fixtures were dimmed in a similar manner. Since 
the existing tungsten fixtures were controlled by the same 

manual dimming control, the same level of dimming and full 
load hours developed from that data was used for the 

baseline operation. 

2016L0378 DNV GL 106756 Retrofit - dual 
baseline Yes Accepted pre-retrofit condition based on interview of site 

personnel  

2016L0432 DNV GL NR150359 Retrofit - dual 
baseline Yes Accepted pre-retrofit condition based on interview of site 

personnel  
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Site ID 

Lead 
Firm 

PA 
Applicatio
n Number 

Evaluated 
Project type(s) 

Evaluation 
baseline 

technology 
same as 

Application
? 

Baseline review summary 

2016L0432 DNV GL NR150820 Retrofit - dual 
baseline Yes Accepted pre-retrofit condition based on interview of site 

personnel  

2016L0468 DNV GL NR160188 Retrofit - dual 
baseline Yes Accepted pre-retrofit condition based on interview of site 

personnel  

2016L0504 DNV GL NR161063 Retrofit - dual 
baseline Yes Accepted pre-retrofit condition based on interview of site 

personnel  

2016L0562 DNV GL 5890383 Lost opportunity No TA LPD Baseline accepted by evaluator with .67 LPD 
Adjustment Factor Applied 

2016L0575 DNV GL 5685910 Retrofit - dual 
baseline Yes Accepted pre-retrofit condition based on interview of site 

personnel  

2016L0576 DNV GL 4975898 Retrofit - dual 
baseline Yes Accepted pre-retrofit condition based on interview of site 

personnel  

2016L0579 DNV GL NR160781 Retrofit - dual 
baseline Yes Accepted pre-retrofit condition based on interview of site 

personnel  

2016L0580 DNV GL NR160132 Retrofit - dual 
baseline Yes Accepted pre-retrofit condition based on interview of site 

personnel  

2016L0585 DNV GL NR160163 Retrofit - dual 
baseline Yes Accepted pre-retrofit condition based on interview of site 

personnel  

2016L0585 DNV GL NR160164 Retrofit - dual 
baseline Yes Accepted pre-retrofit condition based on interview of site 

personnel  

2016L0627 DNV GL NR160814 Retrofit - dual 
baseline Yes Accepted pre-retrofit condition based on interview of site 

personnel  

2016L0633 DNV GL WR150071 Retrofit - dual 
baseline Yes Accepted pre-retrofit condition based on interview of site 

personnel  

2016L0633 DNV GL WR150071 Retrofit - dual 
baseline Yes Accepted pre-retrofit condition based on interview of site 

personnel  

2016L0652 DNV GL NR160190 Retrofit - dual 
baseline Yes Accepted pre-retrofit condition based on interview of site 

personnel  

2016L0688 DNV GL NR161329 Retrofit - dual 
baseline Yes Accepted pre-retrofit condition based on interview of site 

personnel  

2016L0721 DNV GL 6660797 Retrofit - dual 
baseline Yes Accepted pre-retrofit condition based on interview of site 

personnel  

2016L0830 DNV GL 5865230 Retrofit - dual 
baseline Yes Accepted pre-retrofit condition based on interview of site 

personnel  
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Site ID 

Lead 
Firm 

PA 
Applicatio
n Number 

Evaluated 
Project type(s) 

Evaluation 
baseline 

technology 
same as 

Application
? 

Baseline review summary 

2016L0830 DNV GL 5865231 Retrofit - dual 
baseline Yes Accepted pre-retrofit condition based on interview of site 

personnel  

2016L0843 DNV GL 5781288 Retrofit - dual 
baseline Yes Accepted pre-retrofit condition based on interview of site 

personnel  

2016L0894 DNV GL 5891100 Retrofit - dual 
baseline Yes Accepted pre-retrofit condition based on interview of site 

personnel  

2016L0896 DNV GL 1029097 Retrofit - dual 
baseline Yes Accepted pre-retrofit condition based on interview of site 

personnel  

2016L0929 DNV GL 1000943 Retrofit - dual 
baseline Yes Accepted pre-retrofit condition based on interview of site 

personnel  

2016L0983 DNV GL 5891485 Retrofit - dual 
baseline Yes Accepted pre-retrofit condition based on interview of site 

personnel  

2016L1025 DNV GL 5841397 Lost opportunity Yes TA LPD Baseline accepted by evaluator with .67 LPD 
Adjustment Factor Applied 

2016L1040 DNV GL NR160711 Retrofit - dual 
baseline Yes Accepted pre-retrofit condition based on interview of site 

personnel  

2016L1173 DNV GL NR140764 Retrofit - dual 
baseline Yes Accepted pre-retrofit condition based on interview of site 

personnel  

2016L1173 DNV GL NR150767 Retrofit - dual 
baseline Yes Accepted pre-retrofit condition based on interview of site 

personnel  

2016L1173 DNV GL NR160192 Retrofit - dual 
baseline Yes Accepted pre-retrofit condition based on interview of site 

personnel  

2016L1173 DNV GL NR160193 Not Applicable No 
Claimed HVAC Interactive cooling savings on previously 

completed projects. Evaluator deemed as a non-valid 
measure claim with no savings. 

2016L1173 DNV GL NR160687 Not Applicable No 
Claimed HVAC Interactive cooling savings on previously 

completed projects. Evaluator deemed as a non-valid 
measure claim with no savings. 

2016L1173 DNV GL NR160690 Retrofit - dual 
baseline Yes Accepted pre-retrofit condition based on interview of site 

personnel  

2016L1181 DNV GL 5719034 Retrofit - dual 
baseline Yes Accepted pre-retrofit condition based on interview of site 

personnel  
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Site ID 

Lead 
Firm 

PA 
Applicatio
n Number 

Evaluated 
Project type(s) 

Evaluation 
baseline 

technology 
same as 

Application
? 

Baseline review summary 

2016L1197 DNV GL NR151142 Retrofit - dual 
baseline No 

Evaluator determined existing linear fluorescent fixture type 
included an additional 2W of power draw from ballast that 

was also replaced in program retrofit. 

2016L1197 DNV GL NR160073 Retrofit - dual 
baseline Yes Accepted pre-retrofit condition based on interview of site 

personnel  

2016L1197 DNV GL NR160293 Retrofit - dual 
baseline Yes Accepted pre-retrofit condition based on interview of site 

personnel  

2016L1261 DNV GL 5228643 Retrofit - dual 
baseline Yes Accepted pre-retrofit condition based on interview of site 

personnel  

2016L1261 DNV GL 6342243 Retrofit - dual 
baseline Yes Accepted pre-retrofit condition based on interview of site 

personnel  

2016L1266 DNV GL 5891097 Retrofit - dual 
baseline Yes Accepted pre-retrofit condition based on interview of site 

personnel  

2016L1280 DNV GL NR160426 Retrofit - dual 
baseline Yes Accepted pre-retrofit condition based on interview of site 

personnel  

2016L1297 DNV GL NR151136 Retrofit - dual 
baseline Yes Accepted pre-retrofit condition based on interview of site 

personnel  

2016L1343 DNV GL 5382294 Retrofit - dual 
baseline Yes Accepted pre-retrofit condition based on interview of site 

personnel  

2016L1344 DNV GL NR160136 Retrofit - dual 
baseline Yes Accepted pre-retrofit condition based on interview of site 

personnel  

2016L1383 DNV GL 5891504 Retrofit - dual 
baseline Yes Accepted pre-retrofit condition based on interview of site 

personnel  

2016L1385 DNV GL 6660823 Retrofit - dual 
baseline Yes Accepted pre-retrofit condition based on interview of site 

personnel  

2016L1394 DNV GL NR160621 Retrofit - dual 
baseline Yes Accepted pre-retrofit condition based on interview of site 

personnel  

2016L1405 DNV GL 6385415 Retrofit - dual 
baseline Yes Accepted pre-retrofit condition based on interview of site 

personnel  
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 SITE SAVINGS SUMMARY 
The following table shows the tracked and evaluated savings for every site in the final sample. 

Site ID 

Project 
ID(s) 

Sampling 
Stratum 

Tracking 
Annual 
Energy 
Savings 
(kWh) 

Tracking  
% On-
Peak 

Savings 

Tracking 
Summer 
On-Peak 
Demand 
Savings 

(kW) 

Tracking 
Winter 

On-Peak 
Demand 
Savings 

(kW) 

Evaluated 
Annual 
Energy 
Savings 
(kWh) 

Evaluated 
% On-
Peak 

Savings 

Evaluated 
Summer 
On-Peak 
Demand 
Savings 

(kW) 

Evaluated 
Winter 

On-Peak 
Demand 
Savings 

(kW) 

2016N00
15 

WC15014
8 

EVERSOU
RCE-Non-
Lighting-1 

                                                  
7,412  

 0.8 0.8 14,604 48% 1.9 0.7 

2016N00
35 3956525 

NGRID-
Non-

Lighting-6 

                                         
2,721,821  67% 203.9 261.8 397,685 46% 45.40 45.40 

2016N00
35 5772330 

NGRID-
Non-

Lighting-6 

                                             
304,443  48% 34.8 34.8 24,969 46% 2.85 2.85 

2016N00
35 6023770 

NGRID-
Non-

Lighting-6 

                                             
259,059  55% 29.9 29.9 19,143 46% 2.19 2.19 

2016N00
35 6023775 

NGRID-
Non-

Lighting-6 

                                             
259,059  55% 29.9 29.9 19,143 46% 2.19 2.19 

2016N00
36 6299603 

NGRID-
Non-

Lighting-1 

                                               
57,770  48% 6.6 6.6 49,162 100% 11.8 7.1 

2016N00
39 

NC16030
6 

EVERSOU
RCE-Non-
Lighting-5 

                                         
1,927,684  

 0.0 528.3 1,840,896 46% 0.0 562.7 

2016N00
88 5259593 

NGRID-
Non-

Lighting-4 

                                             
620,434  47% 72.0 72.1 580,599 47% 62.5 62.8 

2016N01
07 6289595 

NGRID-
Non-

lighting-2 

                                             
186,979  37% 4.4 21.1 193,273 54% 0.4 0.3 

2016N01
34 4896460 

NGRID-
Non-

Lighting-5 

                                         
1,625,969  46% 200.0 200.0 0 0% 0.0 0.0 
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Site ID 

Project 
ID(s) 

Sampling 
Stratum 

Tracking 
Annual 
Energy 
Savings 
(kWh) 

Tracking  
% On-
Peak 

Savings 

Tracking 
Summer 
On-Peak 
Demand 
Savings 

(kW) 

Tracking 
Winter 

On-Peak 
Demand 
Savings 

(kW) 

Evaluated 
Annual 
Energy 
Savings 
(kWh) 

Evaluated 
% On-
Peak 

Savings 

Evaluated 
Summer 
On-Peak 
Demand 
Savings 

(kW) 

Evaluated 
Winter 

On-Peak 
Demand 
Savings 

(kW) 

2016N01
47 

NR15116
7-1 

EVERSOU
RCE-Non-
Lighting-4 

                                             
451,148  

 17.6 91.3 441,522 64% 53.0 120.0 

2016N01
47 

NR15116
7-2 

EVERSOU
RCE-Non-
Lighting-4 

                                             
280,408  

 32.0 32.0 292,505 67% 33.0 33.0 

2016N01
48 

WC16009
7 

EVERSOU
RCE-Non-
Lighting-4 

                                         
1,099,092  

 152.5 152.5 435,913 47% 50.2 53.0 

2016N01
51 

NR16045
1 

EVERSOU
RCE-Non-
Lighting-2 

                                                  
9,363  

 0.0 1.6 340 0% 0.0 0.0 

2016N01
51 

NR16106
4 

EVERSOU
RCE-Non-
Lighting-2 

                                             
139,003  

 15.9 0.0 105,654 57% 71.4 0.0 

2016N01
84 1013586 CLC-Non-

Lighting-1 
                                               

20,442  
 3.6 2.2 18,044 56% 3.0 2.8 

2016N01
92 

NR15058
7 

EVERSOU
RCE-Non-
Lighting-4 

                                             
867,469  

 141.8 141.8 990,797 47% 101.0 138.0 

2016N02
08 5606115 

NGRID-
Non-

lighting-4 

                                             
698,003  45% 39.4 67.6 775,758 41% 75.0 70.0 

2016N03
08 

NR16125
4 

EVERSOU
RCE-Non-
Lighting-3 

                                             
616,313  

 60.2 61.9 0 0% 0.0 0.0 

2016N03
40 5503095 

NGRID-
Non-

Lighting-4 

                                             
234,554  16% -3.8 13.0 293,196 38% 8.8 48.1 

2016N03
40 5568333 

NGRID-
Non-

Lighting-4 

                                             
231,495  47% 33.8 33.8 151,802 44% 14.5 17.7 

2016N03
40 6180534 

NGRID-
Non-

Lighting-4 

                                             
181,083  47% 21.1 21.1 150,674 47% 17.8 17.2 
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Site ID 

Project 
ID(s) 

Sampling 
Stratum 

Tracking 
Annual 
Energy 
Savings 
(kWh) 

Tracking  
% On-
Peak 

Savings 

Tracking 
Summer 
On-Peak 
Demand 
Savings 

(kW) 

Tracking 
Winter 

On-Peak 
Demand 
Savings 

(kW) 

Evaluated 
Annual 
Energy 
Savings 
(kWh) 

Evaluated 
% On-
Peak 

Savings 

Evaluated 
Summer 
On-Peak 
Demand 
Savings 

(kW) 

Evaluated 
Winter 

On-Peak 
Demand 
Savings 

(kW) 

2016N03
42 5878798 

NGRID-
Non-

Lighting-5 

                                             
971,378  71% 114.3 120.0 609,950 48% 80.2 74.1 

2016N03
47 6275051 

NGRID-
Non-

Lighting-4 

                                             
462,729  69% 0.0 0.0 277,979 46% 23.5 32.1 

2016N03
61 3871521 

NGRID-
Non-

lighting-2 

                                               
93,200  70% 11.6 11.6 71,808 88% 10.1 0.5 

2016N03
61 5712154 

NGRID-
Non-

Lighting-2 

                                               
72,495  46% 8.3 8.3 0 0% 0.0 0.0 

2016N04
01 

NR16009
9 

EVERSOU
RCE-Non-
Lighting-2 

                                             
239,914  

 47.0 0.0 124,288 46% 14.0 17.0 

2016N04
19 

WR15004
8 

EVERSOU
RCE-Non-
Lighting-6 

                                         
3,165,765  

 22.0 3020.0 3,021,241 42% 11.8 727.5 

2016N04
37 

NR16137
6 

EVERSOU
RCE-Non-
Lighting-2 

                                             
220,504  

 5.0 17.4 134,510 62% 5.0 17.4 

2016N04
53 5853387 

NGRID-
Non-

Lighting-4 

                                               
29,674  84% 4.1 4.1 -25,824 67% -4.2 -4.1 

2016N04
53 5753086 

NGRID-
Non-

Lighting-4 

                                               
91,062  55% 12.4 12.4 30,601 49% 3.8 3.8 

2016N04
53 5648308 

NGRID-
Non-

Lighting-4 

                                             
421,846  0% 57.4 57.4 275,974 65% 43.9 44.0 

2016N04
58 

NR15074
7 

EVERSOU
RCE-Non-
Lighting-1 

                                               
29,952  

 8.2 0.5 35,973 69% 7.8 7.9 

2016N04
59 

NR16014
1 

EVERSOU
RCE-Non-
Lighting-6 

                                         
5,321,258  0% 1414.4 960.8 4,983,037 14% 1541.5 91.7 
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Site ID 

Project 
ID(s) 

Sampling 
Stratum 

Tracking 
Annual 
Energy 
Savings 
(kWh) 

Tracking  
% On-
Peak 

Savings 

Tracking 
Summer 
On-Peak 
Demand 
Savings 

(kW) 

Tracking 
Winter 

On-Peak 
Demand 
Savings 

(kW) 

Evaluated 
Annual 
Energy 
Savings 
(kWh) 

Evaluated 
% On-
Peak 

Savings 

Evaluated 
Summer 
On-Peak 
Demand 
Savings 

(kW) 

Evaluated 
Winter 

On-Peak 
Demand 
Savings 

(kW) 

2016N05
08 6319256 

NGRID-
Non-

Lighting-5 

                                         
1,446,096  48% 172.0 172.0 1,054,577 48% 125.5 125.5 

2016N05
14 109654 

UNITIL-
Non-

Lighting-1 

                                             
251,648  

 32.6 32.6 423,494 66% 76.0 76.0 

2016N05
58 

NC16047
8 

EVERSOU
RCE-Non-
Lighting-1 

                                                  
6,570  

 0.8 0.8 11,462 44% 1.4 1.2 

2016N05
60 6317430 

NGRID-
Non-

Lighting-4 

                                             
452,825  67% 58.1 58.1 445,645 43% 3.2 69.2 

2016N05
69 

WC16009
8-1 

EVERSOU
RCE-Non-
Lighting-3 

                                             
311,387  

 35.5 35.5 22,040 44% 2.4 2.1 

2016N05
69 

WC16009
8-2 

EVERSOU
RCE-Non-
Lighting-3 

                                               
54,489  

 7.4 7.4 113,974 54% 14.6 14.0 

2016N05
78 

NR15017
5-1 

EVERSOU
RCE-Non-
Lighting-4 

                                             
825,689  

 319.8 319.8 467,813 45% 0.0 205.5 

2016N05
78 

NR15017
5-2 

EVERSOU
RCE-Non-
Lighting-4 

                                               
56,535  

 6.5 6.5 126,795 44% 3.8 11.1 

2016N05
78 

NR15017
5-3 

EVERSOU
RCE-Non-
Lighting-4 

                                               
88,310  

 10.1 10.1 93,995 45% 9.1 11.8 

2016N05
81 5668975 

NGRID-
Non-

Lighting-6 

                                         
1,949,124  42% 189.8 189.8 1,171,045 46% 136.9 135.3 

2016N06
26 5626947 

NGRID-
Non-

Lighting-1 

                                               
27,324  92% 6.6 6.6 17,684 83% 4.2 2.0 

2016N06
53 

NR15125
6 

EVERSOU
RCE-Non-
Lighting-3 

                                             
289,984  

 33.1 33.1 85,913 49% 15.7 7.2 



 

 

DNV GL – www.dnvgl.com                                                                       March 6, 2019 Page C-35 
 

Site ID 

Project 
ID(s) 

Sampling 
Stratum 

Tracking 
Annual 
Energy 
Savings 
(kWh) 

Tracking  
% On-
Peak 

Savings 

Tracking 
Summer 
On-Peak 
Demand 
Savings 

(kW) 

Tracking 
Winter 

On-Peak 
Demand 
Savings 

(kW) 

Evaluated 
Annual 
Energy 
Savings 
(kWh) 

Evaluated 
% On-
Peak 

Savings 

Evaluated 
Summer 
On-Peak 
Demand 
Savings 

(kW) 

Evaluated 
Winter 

On-Peak 
Demand 
Savings 

(kW) 

2016N06
69 5962752 

NGRID-
Non-

lighting-4 

                                             
451,674  39% 16.5 7.4 199,542 -3% 18.7 15.4 

2016N07
00 5890585 

NGRID-
Non-

Lighting-3 

                                             
120,178  53% 33.8 8.7 126,136 54% 28.0 9.9 

2016N07
00 5890595 

NGRID-
Non-

lighting-3 

                                               
86,886  48% 9.9 9.9 75,099 21% 4.6 4.8 

2016N07
00 6316087 

NGRID-
Non-

Lighting-3 

                                             
133,084  54% 43.2 0.0 254,041 55% 76.7 0.0 

2016N07
05 

NR16028
9 

EVERSOU
RCE-Non-
Lighting-2 

                                             
228,545  

 61.3 0.0 61,976 46% 7.0 9.0 

2016N07
10 4996006 

NGRID-
Non-

Lighting-4 

                                             
602,955  54% 137.4 50.1 191,044 54% 105.3 34.0 

2016N07
31 

NR14122
8 

EVERSOU
RCE-Non-
Lighting-4 

                                             
680,000  

 266.4 42.1 699,971 47% 81.6 45.0 

2016N07
31 

NR16094
4 

EVERSOU
RCE-Non-
Lighting-4 

                                             
314,048  

 79.1 18.4 264,349 52% 100.0 15.8 

2016N07
54 6385496 

NGRID-
Non-

Lighting-5 

                                             
638,889  46% 0.0 72.9 288,092 44% 15.0 24.0 

2016N07
54 6476747 

NGRID-
Non-

lighting-5 

                                             
199,361  67% 21.0 23.1 148,209 46% 16.7 16.8 

2016N07
63 3823034 

NGRID-
Non-

Lighting-2 

                                             
189,742  47% 6.6 46.3 262,682 58% 3.9 50.0 

2016N07
77 5675277 

NGRID-
Non-

Lighting-2 

                                             
248,816  100% 70.1 70.1 16,717 96% 4.6 4.6 
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Site ID 

Project 
ID(s) 

Sampling 
Stratum 

Tracking 
Annual 
Energy 
Savings 
(kWh) 

Tracking  
% On-
Peak 

Savings 

Tracking 
Summer 
On-Peak 
Demand 
Savings 

(kW) 

Tracking 
Winter 

On-Peak 
Demand 
Savings 

(kW) 

Evaluated 
Annual 
Energy 
Savings 
(kWh) 

Evaluated 
% On-
Peak 

Savings 

Evaluated 
Summer 
On-Peak 
Demand 
Savings 

(kW) 

Evaluated 
Winter 

On-Peak 
Demand 
Savings 

(kW) 

2016N07
78 6559285 

NGRID-
Non-

Lighting-1 

                                                  
2,237  46% 0.4 0.2 595 87% 1.1 0.0 

2016N07
81 

NC14056
4 

EVERSOU
RCE-Non-
Lighting-5 

                                         
1,633,762  

 861.0 186.5 708,868 29% 296.0 253.0 

2016N07
94 5779993 

NGRID-
Non-

Lighting-5 

                                               
78,284  64% 13.7 13.7 120,492 60% 21.0 21.0 

2016N07
94 5779995 

NGRID-
Non-

Lighting-5 

                                             
103,032  64% 18.0 18.0 251,035 60% 44.0 44.0 

2016N07
94 5779997 

NGRID-
Non-

Lighting-5 

                                             
103,032  64% 18.0 18.0 67,341 60% 23.0 23.0 

2016N07
94 5779998 

NGRID-
Non-

Lighting-5 

                                             
486,740  65% 85.0 85.0 582,541 60% 102.0 102.0 

2016N07
97 6385159 

NGRID-
Non-

Lighting-5 

                                             
871,269  46% 0.0 99.5 674,295 43% -2.0 103.2 

2016N07
97 6424001 

NGRID-
Non-

lighting-5 

                                               
81,462  67% 13.4 12.1 44,911 48% 9.2 5.3 

2016N08
22 

NC15042
9 

EVERSOU
RCE-Non-
Lighting-4 

                                             
755,319  

 255.8 0.0 93,647 88% 62.0 0.0 

2016N08
24 

NR16118
0 

EVERSOU
RCE-Non-
Lighting-5 

                                         
1,791,364  

 183.3 315.0 120,419 17% 0.0 144.7 

2016N08
24 

NR16118
6-1 

EVERSOU
RCE-Non-
Lighting-5 

                                               
19,973  

 2.3 2.3 80,304 45% 2.3 2.3 

2016N08
24 

NR16118
6-2 

EVERSOU
RCE-Non-
Lighting-5 

                                               
13,578  

 1.5 1.5 54,592 45% 1.5 1.5 
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Site ID 

Project 
ID(s) 

Sampling 
Stratum 

Tracking 
Annual 
Energy 
Savings 
(kWh) 

Tracking  
% On-
Peak 

Savings 

Tracking 
Summer 
On-Peak 
Demand 
Savings 

(kW) 

Tracking 
Winter 

On-Peak 
Demand 
Savings 

(kW) 

Evaluated 
Annual 
Energy 
Savings 
(kWh) 

Evaluated 
% On-
Peak 

Savings 

Evaluated 
Summer 
On-Peak 
Demand 
Savings 

(kW) 

Evaluated 
Winter 

On-Peak 
Demand 
Savings 

(kW) 

2016N08
24 

NR16118
7-1 

EVERSOU
RCE-Non-
Lighting-5 

                                               
75,729  

 8.6 8.6 87,979 48% 11.1 11.0 

2016N08
24 

NR16118
7-2 

EVERSOU
RCE-Non-
Lighting-5 

                                               
75,729  

 8.6 8.6 87,979 48% 11.1 11.0 

2016N08
25 

NR16045
4 

EVERSOU
RCE-Non-
Lighting-1 

                                                  
7,773  

 0.9 0.9 5,647 63% 0.7 0.6 

2016N08
70 5386196 

NGRID-
Non-

Lighting-2 

                                                  
5,980  47% 0.7 0.7 6,196 45% 0.4 0.4 

2016N08
70 5628858 

NGRID-
Non-

Lighting-2 

                                               
77,690  46% 0.0 8.9 10,349 64% 0.3 2.1 

2016N08
70 6278953 

NGRID-
Non-

Lighting-2 

                                               
79,321  46% 9.0 9.1 148,759 45% 12.2 22.5 

2016N08
72 

NR14123
2 

EVERSOU
RCE-Non-
Lighting-5 

                                             
786,899  

 44.0 44.0 401,884 -2% -12.7 28.1 

2016N08
72 

NR16122
7 

EVERSOU
RCE-Non-
Lighting-5 

                                             
269,808  

 38.5 38.5 506,595 10% 59.1 64.1 

2016N08
72 

NR16122
7 

EVERSOU
RCE-Non-
Lighting-5 

                                             
331,381  

 26.9 26.9 156,044 8% 25.5 26.1 

2016N09
02 6390920 

NGRID-
Non-

Lighting-1 

                                                  
5,123  46% 0.6 0.6 3,611 48% 0.4 0.4 

2016N09
04 6562621 

NGRID-
Non-

Lighting-1 

                                                     
630  46% 0.1 0.1 95 60% 0.1 0.0 

2016N09
08 6316300 

NGRID-
Non-

Lighting-3 

                                             
358,307  48% 41.0 41.0 385,282 52% 84.9 41.8 
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Site ID 

Project 
ID(s) 

Sampling 
Stratum 

Tracking 
Annual 
Energy 
Savings 
(kWh) 

Tracking  
% On-
Peak 

Savings 

Tracking 
Summer 
On-Peak 
Demand 
Savings 

(kW) 

Tracking 
Winter 

On-Peak 
Demand 
Savings 

(kW) 

Evaluated 
Annual 
Energy 
Savings 
(kWh) 

Evaluated 
% On-
Peak 

Savings 

Evaluated 
Summer 
On-Peak 
Demand 
Savings 

(kW) 

Evaluated 
Winter 

On-Peak 
Demand 
Savings 

(kW) 

2016N09
22 6247431 

NGRID-
Non-

Lighting-3 

                                             
401,126  49% 81.4 24.5 238,696 49% 52.0 15.1 

2016N09
54 

NR16038
0 

EVERSOU
RCE-Non-
Lighting-2 

                                             
134,494  

 38.8 13.5 170,033 70% 19.9 20.8 

2016N09
61 5962734 

NGRID-
Non-

Lighting-2 

                                             
278,310  90% 10.3 13.2 147,339 75% 6.3 32.7 

2016N09
65 6499268 

NGRID-
Non-

Lighting-1 

                                               
56,422  67% 6.4 5.8 39,280 48% 3.8 5.1 

2016N09
78 

NR15123
8 

EVERSOU
RCE-Non-
Lighting-2 

                                             
188,400  

 3.9 7.7 0 0% 0.0 0.0 

2016N10
15 

NC14056
5 

EVERSOU
RCE-Non-
Lighting-5 

                                         
2,231,237  

 282.1 600.2 1,857,341 76% 370.0 130.0 

2016N10
32 

NC16012
0 

EVERSOU
RCE-Non-
Lighting-1 

                                               
17,807  

 3.0 0.2 9,349 10% 1.3 1.2 

2016N10
65 

NC16007
2 

EVERSOU
RCE-Non-
Lighting-2 

                                               
77,276  

 5.6 11.1 35,929 46% 0.0 8.2 

2016N10
65 

NR16021
5 

EVERSOU
RCE-Non-
Lighting-2 

                                             
187,113  

 22.3 22.1 181,487 46% 44.0 0.0 

2016N10
95 

NC16035
3 

EVERSOU
RCE-Non-
Lighting-1 

                                                        
17  

 0.0 0.0 0 0% 0.0 0.0 

2016N11
01 

NC14042
9-1 

EVERSOU
RCE-Non-
Lighting-4 

                                             
124,017  

 14.2 14.2 193,105 42% 16.4 28.1 

2016N11
01 

NC14042
9-2 

EVERSOU
RCE-Non-
Lighting-4 

                                             
486,523  

 48.9 33.3 512,339 52% 157.6 70.0 
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Site ID 

Project 
ID(s) 

Sampling 
Stratum 

Tracking 
Annual 
Energy 
Savings 
(kWh) 

Tracking  
% On-
Peak 

Savings 

Tracking 
Summer 
On-Peak 
Demand 
Savings 

(kW) 

Tracking 
Winter 

On-Peak 
Demand 
Savings 

(kW) 

Evaluated 
Annual 
Energy 
Savings 
(kWh) 

Evaluated 
% On-
Peak 

Savings 

Evaluated 
Summer 
On-Peak 
Demand 
Savings 

(kW) 

Evaluated 
Winter 

On-Peak 
Demand 
Savings 

(kW) 

2016N11
01 

NC14042
9-3 

EVERSOU
RCE-Non-
Lighting-4 

                                             
123,161  

 14.1 14.1 8,009 52% 3.5 0.0 

2016N11
24 4737195 

NGRID-
Non-

Lighting-3 

                                             
289,449  64% 5.0 59.6 227,733 64% 2.3 26.5 

2016N11
33 

NC16017
4 

EVERSOU
RCE-Non-
Lighting-1 

                                                     
630  

 0.1 0.1 1,267 60% 0.1 0.1 

2016N11
33 

NC16029
2 

EVERSOU
RCE-Non-
Lighting-1 

                                                     
630  

 0.1 0.1 1,267 60% 0.1 0.1 

2016N11
34 

WR16010
2 

EVERSOU
RCE-Non-
Lighting-3 

                                             
503,605  

 53.8 58.0 83,305 45% 9.5 9.5 

2016N11
58 5896001 

NGRID-
Non-

Lighting-3 

                                             
282,347  10% 0.0 0.0 -74,997 39% 17.6 -9.9 

2016N11
62 

WR16026
7 

EVERSOU
RCE-Non-
Lighting-4 

                                         
1,145,679  

 20.1 10.4 485,374 20% 17.7 24.7 

2016N11
68 5057726 

NGRID-
Non-

Lighting-4 

                                             
216,988  61% 29.4 29.4 223,438 56% 31.1 32.1 

2016N11
68 5057733 

NGRID-
Non-

lighting-4 

                                             
119,739  61% 18.3 18.3 72,499 60% 11.3 7.9 

2016N11
68 6388549 

NGRID-
Non-

Lighting-4 

                                               
38,387  66% 7.2 7.2 22,536 66% 3.8 3.7 

2016N11
68 6533108 

NGRID-
Non-

Lighting-4 

                                             
129,780  67% 21.6 21.6 0 0% 0.0 0.0 

2016N11
87 

NR14101
9 

EVERSOU
RCE-Non-
Lighting-3 

                                             
466,692  

 71.0 71.0 260,781 47% 27.8 33.2 
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Site ID 

Project 
ID(s) 

Sampling 
Stratum 

Tracking 
Annual 
Energy 
Savings 
(kWh) 

Tracking  
% On-
Peak 

Savings 

Tracking 
Summer 
On-Peak 
Demand 
Savings 

(kW) 

Tracking 
Winter 

On-Peak 
Demand 
Savings 

(kW) 

Evaluated 
Annual 
Energy 
Savings 
(kWh) 

Evaluated 
% On-
Peak 

Savings 

Evaluated 
Summer 
On-Peak 
Demand 
Savings 

(kW) 

Evaluated 
Winter 

On-Peak 
Demand 
Savings 

(kW) 

2016N11
94 

NR15067
3 

EVERSOU
RCE-Non-
Lighting-5 

                                             
554,573  

 22.0 22.0 449,957 4% 6.4 20.5 

2016N11
94 

NR15067
3 

EVERSOU
RCE-Non-
Lighting-5 

                                             
479,738  

 80.0 48.0 389,239 4% 23.2 44.8 

2016N11
94 

NR15067
3 

EVERSOU
RCE-Non-
Lighting-5 

                                             
552,994  

 65.0 58.0 448,676 4% 18.9 54.1 

2016N11
94 

NR15067
4 

EVERSOU
RCE-Non-
Lighting-5 

                                               
73,181  

 5.0 9.0 59,376 4% 1.5 8.4 

2016N11
94 

NR15067
5 

EVERSOU
RCE-Non-
Lighting-5 

                                             
468,028  

 25.0 65.0 379,738 4% 7.3 60.7 

2016N12
29 6601790 

NGRID-
Non-

lighting-3 

                                             
317,761  46% 0.0 0.0 50,986 33% 9.7 0.0 

2016N12
33 5891389 

NGRID-
Non-

lighting-3 

                                               
74,363  51% 8.7 8.7 64,005 42% 6.8 19.3 

2016N12
33 5891390 

NGRID-
Non-

lighting-3 

                                             
298,034  51% 35.1 35.1 142,520 40% 16.7 6.8 

2016N12
67 6244675 

NGRID-
Non-

Lighting-1 

                                               
43,167  48% 20.3 0.0 2,344 67% 2.8 0.0 

2016N12
67 6553131 

NGRID-
Non-

Lighting-1 

                                               
11,014  46% 1.3 1.3 8,196 40% 1.5 1.5 

2016N12
70 

NC16026
9 

EVERSOU
RCE-Non-
Lighting-3 

                                             
324,627  

 71.5 38.3 371,904 51% 115.7 6.8 

2016N12
75 5779355 

NGRID-
Non-

lighting-2 

                                             
250,589  50% 28.1 28.1 193,195 50% 26.9 19.8 
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Site ID 

Project 
ID(s) 

Sampling 
Stratum 

Tracking 
Annual 
Energy 
Savings 
(kWh) 

Tracking  
% On-
Peak 

Savings 

Tracking 
Summer 
On-Peak 
Demand 
Savings 

(kW) 

Tracking 
Winter 

On-Peak 
Demand 
Savings 

(kW) 

Evaluated 
Annual 
Energy 
Savings 
(kWh) 

Evaluated 
% On-
Peak 

Savings 

Evaluated 
Summer 
On-Peak 
Demand 
Savings 

(kW) 

Evaluated 
Winter 

On-Peak 
Demand 
Savings 

(kW) 

2016N13
12 

NR15096
8 

EVERSOU
RCE-Non-
Lighting-3 

                                             
446,158  

 40.8 40.8 411,619 46% 47.0 47.0 

2016N13
15 BS12662 

EVERSOU
RCE-Non-
Lighting-6 

                                         
3,511,008  

 400.8 400.8 1,933,866 48% 233.7 244.1 

2016N13
80 5515837 

NGRID-
Non-

Lighting-1 

                                               
23,083  46% 2.6 2.6 47,413 36% 4.0 6.6 

2016L00
23 5719033 NGRID-

Lighting-3 
                                             

434,687  46% 85.4 85.4 543,826 56% 80.2 65.4 

2016L00
48 5571884 NGRID-

Lighting-5 
                                         

1,231,374  67% 189.1 189.1 1,301,731 52% 173.8 152.5 

2016L00
78 5891105 NGRID-

Lighting-3 
                                             

446,706  71% 37.4 37.4 544,621 47% 67.5 55.4 

2016L01
30 5890363 NGRID-

Lighting-2 
                                             

159,416  24% 0.0 35.5 158,081 27% 0.0 33.4 

2016L01
80 5387830 NGRID-

Lighting-4 
                                             

509,536  45% 51.9 55.5 483,774 45% 54.0 56.7 

2016L01
91 

NR15130
8 

EVERSOU
RCE-

Lighting-5 

                                         
1,134,000  

 32.4 32.4 66,529 54% 13.4 5.2 

2016L01
91 

NR16032
5 

EVERSOU
RCE-

Lighting-5 

                                             
481,822  

 25.6 25.6 371,637 48% 50.7 50.2 

2016L01
91 

NR16071
5 

EVERSOU
RCE-

Lighting-5 

                                               
29,236  

 6.0 6.0 33,567 60% 6.7 4.3 

2016L02
12 

NC15029
2 

EVERSOU
RCE-

Lighting-3 

                                               
66,435  

 13.3 13.3 7,357 65% 1.6 1.4 

2016L02
12 

NR16029
2 

EVERSOU
RCE-

Lighting-3 

                                             
195,446  

 39.0 39.0 192,322 51% 27.5 24.0 
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Site ID 

Project 
ID(s) 

Sampling 
Stratum 

Tracking 
Annual 
Energy 
Savings 
(kWh) 

Tracking  
% On-
Peak 

Savings 

Tracking 
Summer 
On-Peak 
Demand 
Savings 

(kW) 

Tracking 
Winter 

On-Peak 
Demand 
Savings 

(kW) 

Evaluated 
Annual 
Energy 
Savings 
(kWh) 

Evaluated 
% On-
Peak 

Savings 

Evaluated 
Summer 
On-Peak 
Demand 
Savings 

(kW) 

Evaluated 
Winter 

On-Peak 
Demand 
Savings 

(kW) 

2016L02
49 

NR16012
4 

EVERSOU
RCE-

Lighting-2 

                                             
223,030  

 25.5 25.5 226,462 46% 27.5 24.6 

2016L03
24 

NR15098
9 

EVERSOU
RCE-

Lighting-2 

                                             
135,123  

 19.8 19.8 91,917 51% 15.3 10.7 

2016L03
41 6491173 NGRID-

Lighting-1 
                                               

58,420  100% 14.3 14.4 10,384 79% 3.8 1.7 

2016L03
78 106756 UNITIL-

Lighting-1 
                                               

62,122  
 11.9 0.0 41,587 89% 13.9 11.0 

2016L04
32 

NR15035
9 

EVERSOU
RCE-

Lighting-1 

                                                  
3,661  

 0.7 0.5 6,423 51% 1.0 0.7 

2016L04
32 

NR15082
0 

EVERSOU
RCE-

Lighting-1 

                                               
50,142  

 0.0 11.5 49,710 37% 0.0 16.2 

2016L04
68 

NR16018
8 

EVERSOU
RCE-

Lighting-3 

                                             
381,590  

 48.4 48.4 356,480 45% 39.7 39.7 

2016L05
04 

NR16106
3 

EVERSOU
RCE-

Lighting-1 

                                                  
5,092  

 1.6 1.6 4,119 67% 0.7 0.1 

2016L05
62 5890383 NGRID-

Lighting-1 
                                               

23,127  53% 2.3 5.8 9,299 60% 0.2 1.5 

2016L05
75 5685910 NGRID-

Lighting-5 
                                         

1,738,104  57% 184.8 213.8 1,420,167 63% 163.2 190.8 

2016L05
76 4975898 NGRID-

Lighting-4 
                                             

591,022  78% 107.4 107.4 642,313 60% 178.4 63.8 

2016L05
79 

NR16078
1 

EVERSOU
RCE-

Lighting-3 

                                             
343,712  

 0.0 79.9 360,133 27% 0.0 75.0 

2016L05
80 

NR16013
2 

EVERSOU
RCE-

Lighting-2 

                                             
216,732  

 50.4 50.4 227,056 26% 0.0 48.6 
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Site ID 

Project 
ID(s) 

Sampling 
Stratum 

Tracking 
Annual 
Energy 
Savings 
(kWh) 

Tracking  
% On-
Peak 

Savings 

Tracking 
Summer 
On-Peak 
Demand 
Savings 

(kW) 

Tracking 
Winter 

On-Peak 
Demand 
Savings 

(kW) 

Evaluated 
Annual 
Energy 
Savings 
(kWh) 

Evaluated 
% On-
Peak 

Savings 

Evaluated 
Summer 
On-Peak 
Demand 
Savings 

(kW) 

Evaluated 
Winter 

On-Peak 
Demand 
Savings 

(kW) 

2016L05
85 

NR16016
3 

EVERSOU
RCE-

Lighting-4 

                                             
512,606  

 0.0 93.5 405,084 28% 0.0 93.5 

2016L05
85 

NR16016
4 

EVERSOU
RCE-

Lighting-4 

                                                  
4,520  

 0.0 0.5 4,617 28% 0.0 1.1 

2016L06
27 

NR16081
4 

EVERSOU
RCE-

Lighting-2 

                                             
202,359  

 59.4 59.4 265,908 47% 31.6 28.9 

2016L06
33 

WR15007
1 

EVERSOU
RCE-

Lighting-1 

                                                  
1,336  

 0.7 2.1 1,169 73% 0.1 0.0 

2016L06
33 

WR15007
1 

EVERSOU
RCE-

Lighting-1 

                                                  
9,432  

 3.2 7.4 4,547 80% 0.2 0.1 

2016L06
52 

NR16019
0 

EVERSOU
RCE-

Lighting-3 

                                             
293,149  

 44.2 44.2 155,719 55% 26.7 15.3 

2016L06
88 

NR16132
9 

EVERSOU
RCE-

Lighting-5 

                                         
1,266,735  

 0.0 301.6 1,332,987 28% 0.0 301.9 

2016L07
21 6660797 NGRID-

Lighting-2 
                                             

145,887  73% 29.1 29.1 186,353 63% 36.5 28.7 

2016L08
30 5865230 NGRID-

Lighting-2 
                                             

129,286  82% 26.4 26.4 58,041 73% 13.3 8.2 

2016L08
30 5865231 NGRID-

Lighting-2 
                                               

93,236  80% 19.2 19.2 39,224 74% 9.3 5.3 

2016L08
43 5781288 NGRID-

Lighting-1 
                                               

21,283  56% 1.3 5.2 26,019 41% 1.7 3.5 

2016L08
94 5891100 NGRID-

Lighting-3 
                                             

435,974  69% 41.2 41.2 529,250 55% 81.8 65.3 

2016L08
96 1029097 CLC-

Lighting-1 
                                                  

7,369  
 0.0 0.0 9,817 52% 1.7 1.3 

2016L09
29 1000943 CLC-

Lighting-2 
                                             

706,777  
 65.2 65.2 628,720 53% 92.5 77.0 
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Site ID 

Project 
ID(s) 

Sampling 
Stratum 

Tracking 
Annual 
Energy 
Savings 
(kWh) 

Tracking  
% On-
Peak 

Savings 

Tracking 
Summer 
On-Peak 
Demand 
Savings 

(kW) 

Tracking 
Winter 

On-Peak 
Demand 
Savings 

(kW) 

Evaluated 
Annual 
Energy 
Savings 
(kWh) 

Evaluated 
% On-
Peak 

Savings 

Evaluated 
Summer 
On-Peak 
Demand 
Savings 

(kW) 

Evaluated 
Winter 

On-Peak 
Demand 
Savings 

(kW) 
2016L09
83 5891485 NGRID-

Lighting-5 
                                             

960,416  24% 0.0 219.2 801,651 26% 0.0 192.1 

2016L10
25 5841397 NGRID-

Lighting-1 
                                               

14,987  30% 7.5 7.5 7,112 59% 1.4 1.2 

2016L10
40 

NR16071
1 

EVERSOU
RCE-

Lighting-4 

                                             
814,436  

 68.0 68.0 776,955 46% 75.9 74.6 

2016L11
73 

NC14047
7 

EVERSOU
RCE-

Lighting-5 

                                             
136,373  

 18.0 15.0 
DID NOT 
EVALUAT

E 

Not 
Evaluated 

Not 
Evaluated 

Not 
Evaluated

  

2016L11
73 

NR14076
4 

EVERSOU
RCE-

Lighting-5 

                                             
504,928  

 36.6 85.0 748,282 0.46 92 85.2 

2016L11
73 

NR15076
7 

EVERSOU
RCE-

Lighting-5 

                                             
420,000  

 0.0 191.0 71,688 0.89 20.2 -1.4 

2016L11
73 

NR16019
2 

EVERSOU
RCE-

Lighting-5 

                                               
25,241  

 5.9 5.9 28,001 0.58 6.09 3.7 

2016L11
73 

NR16019
3 

EVERSOU
RCE-

Lighting-5 

                                             
154,205  

 17.6 0.0 0 0 0 0 

2016L11
73 

NR16068
7 

EVERSOU
RCE-

Lighting-5 

                                               
93,277  

 5.0 5.0 0 0 0 0 

2016L11
73 

NR16069
0 

EVERSOU
RCE-

Lighting-5 

                                                  
7,372  

 0.0 1.7 5,399 0.365 0.27 1.14 

2016L11
81 5719034 NGRID-

Lighting-4 
                                             

575,618  46% 84.2 84.2 634,491 0.455647
908 71.3 73.1 

2016L11
97 

NR15114
2 

EVERSOU
RCE-

Lighting-5 

                                         
1,493,965  

 62.0 62.0 1,629,768 0.46 186.05 186.05 

2016L11
97 

NR16007
3 

EVERSOU
RCE-

Lighting-5 

                                             
157,943  

 18.0 18.0 157,942 0.46 18.03 18.03 
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Site ID 

Project 
ID(s) 

Sampling 
Stratum 
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Annual 
Energy 
Savings 
(kWh) 

Tracking  
% On-
Peak 
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On-Peak 
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Savings 

(kW) 
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On-Peak 
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Savings 

(kW) 
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Energy 
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On-Peak 
Demand 
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(kW) 
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Winter 

On-Peak 
Demand 
Savings 

(kW) 

2016L11
97 

NR16029
3 

EVERSOU
RCE-

Lighting-5 

                                             
206,193  

 44.3 44.3 284,905 0.54 49.67 42.12 

2016L12
61 5228643 NGRID-

Lighting-3 
                                                  

6,185  69% 1.0 1.0 13,863 0.46 1.58 1.58 

2016L12
61 6342243 NGRID-

Lighting-3 
                                             

328,464  76% 22.1 20.5 368,336 0.47 40.4 35.3 

2016L12
66 5891097 NGRID-

Lighting-4 
                                             

515,523  71% 46.3 46.3 647,331 0.51 92.26 76.09 

2016L12
80 

NR16042
6 

EVERSOU
RCE-

Lighting-1 

                                                  
4,468  

 0.0 1.0 4,830 0.32 0 1.02 

2016L12
97 

NR15113
6 

EVERSOU
RCE-

Lighting-1 

                                               
37,907  

 8.6 8.6 28,399 0.39 2.05 5.5 

2016L13
43 5382294 NGRID-

Lighting-1 
                                               

64,400  24% 0.0 13.4 31,695 0.46 0 13.3 

2016L13
44 

NR16013
6 

EVERSOU
RCE-

Lighting-4 

                                             
651,977  

 110.0 110.0 364,560 0.61 63.57 48.3 

2016L13
83 5891504 NGRID-

Lighting-5 
                                             

896,204  24% 0.0 204.5 857,159 0.26 0 205.0 

2016L13
85 6660823 NGRID-

Lighting-2 
                                             

154,545  73% 30.8 30.8 198,508 0.62 36.5 28.8 

2016L13
94 

NR16062
1 

EVERSOU
RCE-

Lighting-4 

                                         
1,010,289  

 0.0 240.5 1,021,295 0.26 0 240.26 

2016L14
05 6385415 NGRID-

Lighting-2 
                                             

280,879  74% 50.1 50.1 249,901 0.63 35.17 43.98 
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 SITE VARIANCE SUMMARY 
The following table provides a brief summary of the primary reasons for the difference between the tracked and evaluated savings. 

Site ID 

Project ID PA Evalua
tion 
Firm 

First 
Year 

Energ
y RR 

Primary reasons for savings variance 

2016N0015 WC150148 EVERSOURCE DNV 
GL 197% 

The evaluation savings are based on the metered data and the finding 
that the minimum runtime for the baseline system is 10 minutes 

instead of 30 minutes used by the applicant. Due to the lack of 
documentation and conflicting tracking and application savings, the 

evaluator is unable to determine the reason for deviation between the 
tracking and the evaluation savings. 

2016N0035 

3956525, 
5772330, 
6023770, 
6023775 

NGRID DMI 13% 
The lower realization rate for this site is a result of the closure of the 

facility and discontinued use of the program equipment two years into 
the fifteen year measure life.   

2016N0036 6299603 NGRID DNV 
GL 85% 

The primary reason for the savings variance is that the applicant’s 
calculation used site estimated  annual operating hours while the 
evaluation used site provided pre and post production trend data.  

2016N0039 NC160306 EVERSOURCE DMI 95% The reduction in savings is due to lower than expected boiler loads.  

2016N0088 5259593 NGRID ERS 94% 
The evaluated savings are 6.4% lower than tracking saving due to the 
adjustment made to the operating hours of the dryers that operate on 

press #10. 

2016N0107 6289595 NGRID ERS 103% 
Evaluators adjusted the unoccupied heating and cooling space 

temperature set-points of the as-built model based on the set-points 
verified within the EMS system interface. 

2016N0134 4896460 NGRID DMI 0% 

The 38-year-old pre-existing insulation was rebuilt approximately 10-
13 years prior. According to the site contact the existing insulation 

had, for all intents and purposes, failed, and was causing the exterior 
surface of the furnace to be dangerously hot while also causing 

temperature-related production issues.  The evaluation reclassified this 
measure as a Lost Opportunity and assigned a savings value of zero as 

the site did not evaluate any other potential insulation options and 
preliminary research by the evaluator identified possible higher 

efficiency insulation options that could have been installed.    

2016N0147 NR151167 EVERSOURCE ERS 100% 
The AHU CFM was differed from the predicted CFM. However, some 

units had higher values, and other units had lower CFM than predicted 
value. The net effect of these discrepancies is negligible.  
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Site ID 

Project ID PA Evalua
tion 
Firm 

First 
Year 

Energ
y RR 

Primary reasons for savings variance 

2016N0148 WC160097 EVERSOURCE DNV 
GL 40% 

There is a mismatch in the applicant's calculation in terms of the 
baseline dryer purge CFM vs. the compressed air CFM. The baseline 

dryer purge CFM is based on normal operating condition, but the 
compressed air CFM is based on metering period which consists of 

mostly Thanksgiving holiday with reduced CFM. This inflates the 
baseline dryer purge rate, and thus yield higher than actual savings.  

2016N0151 NR160451, 
NR161064 EVERSOURCE DNV 

GL 71% Of the 62 plug load controllers provided to the site, only (8) were 
installed for application NR160451. 

2016N0184 1013586 CLC DNV 
GL 88% 

The evaluation found the that the TA overestimated VRF consumption 
in the hottest temperature bins. The evaluation believes this was the 

result of overestimating the load. The evaluated savings are lower due 
to lower load estimates at the warmest and coldest temperatures 

compared to the TA study. Reducing the load also improves the 
assumed VRF efficiency. Evaluated savings due to the ERV are lower. 

The evaluation modeled the impact of the ERV based on observed 
differences between the return air temperature and outside air 

temperature. The TA modeled the ERV impact as a 15% reduction in 
cooling load and a 26% reduction in heating load in all associated 

temperature bins. 

2016N0192 NR150587 EVERSOURCE ERS 114% 

The as-built average number of operating boilers at any given time is 
smaller than the value predicted by the applicant. This resulted in 

smaller as-built energy consumption, and greater energy savings than 
reported.  

2016N0208 5606115 NGRID DNV 
GL 111% The difference is mainly due to the calculation algorithm to account for 

the fan energy use.  

2016N0308 NR161254 EVERSOURCE ERS 0% 
The evaluations CHW plant load was much lower than the application 

estimate. This reduced load corresponds to a lower kW/ton 
performance in the proposed case resulting in no savings. 

2016N0340 
5503095, 
5568333, 
6180534 

NGRID DMI 92% 

Discrepancies vary by measure and include the following: the 
production load at the facility is higher year-round than assumed in 
the applicant analysis; the evaluation runtime of the cooling tower 

pumps are lower than assumed in the applicant analysis; the runtime 
of the injection molding machine is lower than assumed in the 

applicant analysis.  

2016N0342 5878798 NGRID DMI 63% 
The two biggest factors leading to a decrease in savings are the 

inclusion of the makeup air unit fan energy in the proposed case and 
the lower than predicted process chilled water load. The makeup air 
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Site ID 

Project ID PA Evalua
tion 
Firm 

First 
Year 

Energ
y RR 

Primary reasons for savings variance 

unit is in the proposed case only resulting in a fan energy penalty. The 
applicant did not account for the fan energy penalty. 

2016N0347 6275051 NGRID DNV 
GL 60% The ex-post post defrost time is longer than the ex-ante post defrost 

time, leading to lower heating power savings. 

2016N0361 3871521, 
5712154 NGRID DMI 43% 

Savings are lower because it was discovered during interviews with 
the site that the VFD control strategy had not changed for the reclaim 
screws, so the base and proposed case energy use are equivalent for 

this measure. The hydraulic pumps save energy during fewer 
operating hours than estimated in the application. 

2016N0401 NR160099 EVERSOURCE ERS 52% 

The evaluated measure was removed from the site two years into the 
five years evaluated measure life. The evaluator accounted for the 
removal by discounting the annual savings. The evaluated savings 

were the results of multiplying the calculated annual savings with 40% 
(the measure operated 40% of its evaluated deemed life). 

2016N0419 WR150048 EVERSOURCE DMI 95% 

This evaluation study reveals that the electric savings are lower than 
were claimed in the application; this is largely because the heating 

loads on the boiler plant in M2 are lower than the applicant assumed. 
A less significant contributor to the lower evaluated savings is that M1 

and M5 were not implemented.  

2016N0437 NR161376 EVERSOURCE ERS 61% 

The heating load was calculated by using gas billing data analysis 
while the application estimated a heating load based on an assumed 

full load heating hours and full load heating kW. The evaluation found 
that the heating load was much lower than the application estimate, 

resulting in reduced savings  

2016N0453 
5853387, 
5753086, 
5648308 

NGRID DNV 
GL 52% 

The applicant’s savings estimations were based on nominal, fully-
loaded equipment specifications. However, post-implementation 

indicates that the equipment is not fully loaded which is a significant 
factor in the disparity of savings. 

2016N0458 NR150747 EVERSOURCE ERS 120% 
The evaluated operating hours of the baseline and as-built motors 
were greater than the value used by the applicant. This resulted in 

greater savings than reported. 

2016N0459 NR160141 EVERSOURCE DNV 
GL 94% 

Savings are different as different approaches are used. The evaluation 
used IPMVP Option C was with one years of baseline and post billing 

data to develop a regression. The tracking data uses uncalibrated 
eQuest model and estimated measure parameters.   

2016N0508 6319256 NGRID DNV 
GL 73% 

The verified post vacuum ACFM is lower than the ex-ante post ACFM. 
The evaluation used five months of trending data, while the application 

value is based on one month of data. The ex-ante data appears to be 
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Site ID 

Project ID PA Evalua
tion 
Firm 

First 
Year 

Energ
y RR 

Primary reasons for savings variance 

from an unusually high production month. This variance results in 
lower savings. 

2016N0514 109654 UNITIL DMI 168% 

The metered demand of 2/3 of the installed IMMs was significantly 
higher than assumed in the application analysis (leading to higher 

base and proposed case demand). Additionally, facility HVAC savings 
were included in the evaluation analysis. 

2016N0558 NC160478 EVERSOURCE DMI 174% 

The electric savings as indicated on the screening tool and project 
tracker is 6,570 kWh; however, the savings analysis spreadsheet 

calculates a savings of 11,680 kWh. The 6,570kWh value in the 
screening tool is actually the calculated design case total usage. This is 

an error in reporting savings on the screening tool. 

2016N0560 6317430 NGRID DNV 
GL 98% 

The discrepancy between the evaluation and tracking savings 
estimates results from a combination of three primary factors.  Firstly, 
a different savings methodology was used. The evaluator adjusted for 

part-load chiller efficiency as a function of outdoor air temperature, 
and part load ratio. Secondly different TMY3 weather files were used.  

The evaluator used closer weather stations. Thirdly, the evaluators 
collected approximately four months of trend data on the chillers, 

whereas the applicant collected one week of trend data. 

2016N0569 
WC160098

, 
WC160098 

EVERSOURCE ERS 37% 

Based on on-site findings, the project did not implement any measures 
that impacted the facility compressed air demand. The evaluator 

removed the energy savings associated with the compressed air flow 
reduction portion of the measure. This resulted in smaller evaluated 

savings than the tracking values. 

2016N0578 NR150175 EVERSOURCE DMI 71% 

The major savings discrepancy is that facility personnel manually 
switches the dual temperature loop between heating and cooling 
mode. This control results in less gas-fired boiler operation than 

expected, but also higher electric heating loads (despite greater free-
cooling operation than expected.). Also, the winter demand reduction 

appears to have been mistakenly claimed as the summer demand 
reduction.  

2016N0581 5668975 NGRID DNV 
GL 60% 

The primary discrepancy resulted during the retro-commissioning 
stage, when the full commissioned savings was claimed for the project 

under the “child” application. The child application should have only 
included the full commissioned savings minus the claimed parent 

savings. Other adjustments to the savings result from the evaluator 
using more accurate true root mean square (TRMS) kW loggers, rather 
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Site ID 

Project ID PA Evalua
tion 
Firm 

First 
Year 

Energ
y RR 

Primary reasons for savings variance 

than analog amp loggers, and collecting trend data over a longer 
period. 

2016N0626 5626947 NGRID DNV 
GL 65% 

The primary reasons for the discrepancy in the savings were due to a 
lower baseline demand (kW) and higher installed demand (kW) in 

evaluated case when compared with the tracking analysis’s baseline 
and installed demands respectively. There was however some increase 
in savings due to the increase in operating hours and the unaccounted 
decrease in production hours during winter (January and February) in 

the tracking estimation. 

2016N0653 NR151256 EVERSOURCE DNV 
GL 30% 

The primary reason for the savings variance is that the applicant’s 
calculation assumed all baseline existing fans would run at 100% 

24/7. However, based on the site interview, the existing fans can cycle 
on and off to meet load. This inflate the baseline energy use and 

hence the energy savings. 

2016N0669 5962752 NGRID DMI 44% 
The evaluator found that the proposed case schedules result in more 

HVAC operating hours than expected by the applicant, and this has the 
largest impact on energy savings for the project.   

2016N0700 
5890585, 
5890595, 
6316087 

NGRID ERS 134% 

The metered chiller data and performance curve information indicate 
that the chiller average operating efficiencies were higher than the 
applications estimate in both the baseline and as-built cases. This 

results in increased energy savings. 

2016N0705 NR160289 EVERSOURCE ERS 27% 

The evaluated measure was removed from the site one year into the 
five years evaluated measure life. The evaluator accounted for the 
removal by discounting the annual savings. The evaluated savings 

were the results of multiplying the calculated annual savings with 20% 
(the measure operated 20% of its evaluated deemed life). 

2016N0710 4996006 NGRID ERS 32% The metered and trended data showed the cooling load is smaller than 
the load used in the eQUEST model generated by the applicant. 

2016N0731 NR141228, 
NR160944 EVERSOURCE DNV 

GL 97% 
The evaluator is unable to determine the source of the difference 

between the application and evaluation savings because there is no 
available information on the applicant’s calculation.  

2016N0754 6385496, 
6476747 NGRID DMI 52% 

The applicant overestimated the refrigeration load; correcting this 
results in decreased energy savings.  Additionally, the RTU fan VFD 

measure savings are reduced because the fan speed operating profiles 
were found to be different than assumed by the applicant. 

2016N0763 3823034 NGRID DMI 138% 
The applicant used a particularly warm year to determine heating 

loads. The evaluator used TMY3 weather data, which accounted for the 
increase in energy savings. 
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Site ID 

Project ID PA Evalua
tion 
Firm 

First 
Year 

Energ
y RR 

Primary reasons for savings variance 

2016N0777 5675277 NGRID DMI 7% 

The evaluated average base case demand is 83% lower than the value 
calculated by the applicant because the applicant used the full load 
power provided on the manufacturer’s cut sheets, but the unit does 

not operate continuously at full load. Additionally, the savings 
decrease due to lower production hours than predicted.  

2016N0778 6559285 NGRID DNV 
GL 27% 

The primary reason for the savings variance is that the AC units were 
only turned on occasionally during the normal business hours. Based 

on the metered data from the evaluation, the window AC units in 
classroom, office and community room were only on for 5% to 17% of 
the time. In the applicant’s calculation, the AC was assumed to be on 
whenever the outdoor temperature exceeds the balance temperature, 

which overestimated the cooling energy savings due to infiltration 
reduction. On the other hand, the applicant did not consider the latent 

heat when calculating the cooling load reduction due to weather-
stripping, which underestimated the savings and summer peak 

demand.  

2016N0781 NC140564 EVERSOURCE ERS 43% Modelled results show the cooling tower energy and UFAD energy use 
is higher than predicted. 

2016N0794 

5779993, 
5779995, 
5779997, 
5779998 

NGRID ERS 132% 

The existing equipment was at the end of the useful life. The evaluator 
used the savings methodology included in the baseline study for 

Massachusetts IMMs market. The savings methodology was different 
from the one used by the applicant, which resulted in a greater net 

difference between the baseline and as-built energy consumption than 
the reported value. 

2016N0797 6385159, 
6424001 NGRID DMI 75% One of the five store locations included in the application closed since 

installation of the measure. 

2016N0822 NC150429 EVERSOURCE ERS 12% 

The evaluated baseline was three non-ice-making chillers system 
compliant with 2012 IECC code which was applicable at the time the 

application was submitted. The applicant’s baseline was three ice-
making chillers compliant with the ASHRAE Standard 90a – 1980 

(determined based on the preexisting system type and the vintage of 
the building). The update to the baseline characterization resulted in a 

more efficient baseline than the applicant’s baseline. 

2016N0824 

NR161180, 
NR161186, 
NR161186, 
NR161187, 
NR161187 

EVERSOURCE ERS 22% 

The most significant discrepancy is due to a difference in the tracking 
savings and the application savings. For reasons unknown to the 

evaluator, the tracking savings claimed over one million kWh more 
than what was claimed on the original application. 
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Site ID 

Project ID PA Evalua
tion 
Firm 

First 
Year 

Energ
y RR 

Primary reasons for savings variance 

2016N0825 NR160454 EVERSOURCE DMI 73% 
Evaluation savings were less than expected because the baseline anti-

condensate heater input power was found to be less (120 watts per 
walk-in vs 431 watts). 

2016N0870 
5386196, 
5628858, 
6278953 

NGRID ERS 101% 
The applicant used deemed savings values. The evaluators used spot-

metered and trended data to calculate higher savings than the 
applicant's estimates. 

2016N0872 NR141232, 
NR161227 EVERSOURCE DNV 

GL 77% 

AHU 7 applicant savings were estimated from an incorrect measure 
scope and not consistent with the actual implemented operation of 

AHU 7. The program savings assumed that the implemented measure 
would turn-off AHU 7 during the un-occupied period while the actual 
implemented scope operates AHU 7 at reduced load (one of two fan 

walls ON) during the unoccupied period. 

2016N0902 6390920 NGRID DMI 70% 

The evaluation study reveals that the overall project savings are lower 
than were claimed in the tracking savings. The site visit identified that 

the cooler evaporator fans motors had either not been retrofitted or 
had been replaced with permanent split capacitor fan motors since the 

project was performed. The evaluator’s savings calculations also 
include savings attributable to the carbon fiber fan blade replacement 

included with the project but not included in the tracking estimate.  

2016N0904 6562621 NGRID DMI 15% 

This evaluation study reveals that the electric savings are lower than 
were claimed in the application; this is largely because the applicant 
included electric cooling savings for weather-stripping doors and roof 

vents adjacent to spaces that are not cooled. Additionally, the 
evaluation savings are lower as the evaluator used TMY3 weather data 

for Boston, MA, which shows lower cooling degree days than the 
applicant assumed (source of applicant data is unclear), and because 

the cooling performance for the building’s rooftop unit was observed to 
be better than the value used in the application.  

2016N0908 6316300 NGRID DMI 108% Savings are greater than expected because the applicant did not apply 
affinity laws in estimating the VFD controlled fan savings. 

2016N0922 6247431 NGRID ERS 60% 

The key drivers of discrepancies for this project were operational. 
Since this was a new construction project, the applicant’s analysis was 

calculated based on estimated operational information, which was 
based on the applicant’s past engineering experience with similar 

projects. The evaluator’s analysis updated these estimations which 
actual operating data for this site. 
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Site ID 

Project ID PA Evalua
tion 
Firm 

First 
Year 

Energ
y RR 

Primary reasons for savings variance 

2016N0954 NR160380 EVERSOURCE ERS 126% 
The evaluator updated the refrigeration setpoints based on trend 
statistics from the local refrigeration controllers. These setpoints 

resulted in higher energy savings. 

2016N0961 5962734 NGRID DMI 53% 

The evaluator reclassified the applicant measure event type of the air 
compressor measure as lost opportunities, replace on failure. The 

evaluator considered the extended operation of the existing 200-hp air 
compressor to be unreasonable due to its age. Instead, the evaluator 

considers a base case of a new 150-hp air compressor with modulating 
control via inlet valve and unloading below 50% of rated CFM.  

2016N0965 6499268 NGRID ERS 70% 
The evaluated as-built VFD speeds were on aggregate higher than the 

applicant's estimates, resulting in higher as-built fan power and 
decreased savings. 

2016N0978 NR151238 EVERSOURCE DNV 
GL 0% 

The savings is never realized because the chiller sequencing does not 
utilize the recovered capacity of the steam chiller to reduce the electric 

chiller load.  

2016N1015 NC140565 EVERSOURCE ERS 83% 

The evaluator used the lighting metered data to calculate the 
evaluated operating hours for the baseline and as-built lighting 

system. The evaluated operating hours were greater than the 
applicant’s values. 

2016N1032 NC160120 EVERSOURCE DNV 
GL 53% The evaluation period average pump power differs from the values 

obtained from program hourly model output 

2016N1065 NC160072, 
NR160215 EVERSOURCE DMI 82% 

The most significant discrepancy the evaluation found associated with 
this project is that the site only operates one battery at a time. This 

significantly reduces operating hours in the analysis of these measures 
because the applicant assumed that both batteries operate 24/7, year-

round.   

2016N1095 NC160353 EVERSOURCE DNV 
GL 0% Standard engineering practice is not reflected in building simulation 

models.   

2016N1101 
NC140429, 
NC140429, 
NC140429 

EVERSOURCE DMI 97% 

This evaluation study reveals that the electric savings are slightly 
lower than were claimed in the application; this is largely because the 
applicant included savings for changes in system types assumed to be 

related to Appendix G baseline modeling.  

2016N1124 4737195 NGRID DMI 79% 

The source of the reduction in savings for this measure was the finding 
that there is no chilled water load at various times during the year 

(e.g. a lower average cooling load profile than predicted in the 
tracking analysis). The periods of testing time are sporadic and do not 

follow a clear pattern. 
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Site ID 

Project ID PA Evalua
tion 
Firm 

First 
Year 

Energ
y RR 

Primary reasons for savings variance 

2016N1133 NC160174, 
NC160292 EVERSOURCE ERS 201% 

The baseline and installed ice maker capacities in the application are 
based on the total installed capacity. However, two identical models 

were installed. This changes the baseline and installed efficiency and 
resulting savings. 

2016N1134 WR160102 EVERSOURCE DNV 
GL 17% AHU VFD speed controls were not implemented. The VFDs were 

installed, but never programed with the appropriate controls. 

2016N1158 5896001 NGRID DMI -27% 

Pumps were not metered as part of the original project. The applicant 
estimated the pump energy based on pump nameplate sizes. The 
evaluation analysis found that pump energy use was substantially 

lower than expected from the application analysis. Since the primary 
source of savings for this project is reduced pump power during 

unoccupied hours, this discrepancy was the biggest factor underlying 
the negative energy savings. 

2016N1162 WR160267 EVERSOURCE ERS 42% 

The applicant calculated the total fan kW using nameplate information 
and assumed 100% speed for the baseline and 30% speed for 

unoccupied periods. The evaluator decreased the baseline VFD speeds 
and increased the proposed VFD speeds based on BAS post-retrofit 

metered data, which decreased energy savings. 

2016N1168 

5057726, 
5057733, 
6388549, 
6533108 

NGRID DNV 
GL 63% 

The primary reasons for the savings variance are 1) the applicant’s 
estimate of the operating condition is different from the actual 

evaluated operation. 2) The evaluation determined that the new 
construction compressed air dryer baseline should be the same type of 

desiccant dryer as the installed because of the hot air dryer that the 
applicant used as the baseline could not process hygroscopic material 

for this production line.   

2016N1187 NR141019 EVERSOURCE DMI 56% 
The evaluator found that the applicant’s savings calculations consider 

unreasonably high base case performance values which inflated the 
claimed savings. 

2016N1194 
NR150673, 
NR150674, 
NR150675 

EVERSOURCE DNV 
GL 82% The AHU and EF operating parameters differ from the applicant 

assumptions. The aggregate result is a decrease in savings. 

2016N1229 6601790 NGRID DMI 16% 

The most significant difference that causes the low realization rate is 
the difference between the occupied and setback airflow. The applicant 

expected that during the unoccupied period, the airflow would be 
reduced by ~70% resulting in a fan power reduction of ~84%. The 

evaluation determined that the airflow during the unoccupied period is 
only reduced by ~13% when compared to the occupied period, and 

the fan power is reduced by ~18.9%. 
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Project ID PA Evalua
tion 
Firm 

First 
Year 

Energ
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Primary reasons for savings variance 

2016N1233 5891389, 
5891390 NGRID ERS 55% 

The evaluators updated the baseline selection to an ISP compressor 
instead of the applicant's selection of the preexisting compressor, 

because the preexisting compressor was at the end of its useful life. 
This update resulted in a more efficient baseline compressor, less 

baseline energy consumption, and thus decreased savings. 

2016N1267 6244675, 
6553131 NGRID DMI 19% 

Savings are lower for this project because it included a Retromist add-
on that did not yield the improvement in performance that was 

expected. Additionally, refrigeration loads were found to be less than 
expected. 

2016N1270 NC160269 EVERSOURCE ERS 115% 

The applicant created kW/ton performance curves based on eQUEST 
information for the baseline and manufacturer data for the installed 
chiller. The evaluator updated calculated kW/ton using performance 

data curves from online manufacturer specs, which showed the 
installed chiller is less efficient at lower loads than suggested by the 

applicant, which decreased the energy savings. 

2016N1275 5779355 NGRID DMI 77% 

Savings are less than predicted by the applicant primarily due to fewer 
operating hours than expected (6,804 vs 8,736). Additionally, the 

airflow was observed to be slightly higher than expected, which 
reduces the % savings of the VFD compressor. 

2016N1312 NR150968 EVERSOURCE DMI 92% 

First year savings are similar to the tracking estimates; however, the 
evaluation observed significantly different operating hours and is 

based on a different methodology to estimate the overall pumping 
system energy. Lifetime savings are less because the evaluation uses 
a dual baseline that decreased the first baseline measure life from 13 

years to 4.33 years. 
      

2016L0023 5719033 NGRID DNV 
GL 125% Evaluation observed operating hours were higher than application 

annual operating hour estimates resulting in higher savings. 

2016L0048 5571884 NGRID DNV 
GL 106% Interactive HVAC cooling impacts provided increased savings. 

2016L0078 5891105 NGRID DNV 
GL 122% Interactive HVAC cooling impacts provided a significant increase in 

savings.  

2016L0130 5890363 NGRID DNV 
GL 99% Evaluation observed operating hours were slightly lower than 

application annual operating hour estimates resulting in lower savings. 

2016L0180 5387830 NGRID DNV 
GL 95% Evaluation observed operating hours were slightly lower than 

application annual operating hour estimates resulting in lower savings. 
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Firm 
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2016L0191 
NR151308, 
NR160325, 
NR160715 

EVERSOURCE DNV 
GL 29% Evaluation observed operating hours were lower than the application 

annual operating hour estimates resulting in lower savings. 

2016L0212 NC150292, 
NR160292 EVERSOURCE DNV 

GL 76% Applying the ISP baseline factor to the baseline LPD results in a 
reduction in savings. 

2016L0249 NR160124 EVERSOURCE DNV 
GL 102% Interactive HVAC cooling impacts provided increased savings. 

2016L0324 NR150989 EVERSOURCE DNV 
GL 68% Evaluation observed operating hours were lower than the application 

annual operating hour estimates resulting in lower savings.  

2016L0341 6491173 NGRID DNV 
GL 18% Evaluation observed operating hours were significantly lower than 

application annual operating hour estimates resulting in lower savings. 

2016L0378 106756 UNITIL DNV 
GL 67% Evaluation observed operating hours were significantly lower than 

application annual operating hour estimates resulting in lower savings.  

2016L0432 NR150359, 
NR150820 EVERSOURCE DNV 

GL 104% Evaluation observed operating hours were higher than application 
annual operating hour estimates resulting in higher savings. 

2016L0468 NR160188 EVERSOURCE DNV 
GL 93% Evaluation observed operating hours were lower than the application 

annual operating hour estimates resulting in lower savings.  

2016L0504 NR161063 EVERSOURCE DNV 
GL 81% Evaluation observed operating hours were lower than the application 

annual operating hour estimates resulting in lower savings. 

2016L0562 5890383 NGRID DNV 
GL 40% Applying the ISP baseline factor to the baseline LPD results in a 

reduction in savings. 

2016L0575 5685910 NGRID DNV 
GL 82% Evaluation observed operating hours were lower than the application 

annual operating hour estimates resulting in lower savings. 

2016L0576 4975898 NGRID DNV 
GL 109% Evaluation observed operating hours were higher than application 

annual operating hour estimates resulting in higher savings. 

2016L0579 NR160781 EVERSOURCE DNV 
GL 105% Evaluation observed operating hours were higher than application 

annual operating hour estimates resulting in higher savings. 

2016L0580 NR160132 EVERSOURCE DNV 
GL 105% Evaluation observed operating hours were higher than application 

annual operating hour estimates resulting in higher savings. 

2016L0585 NR160163, 
NR160164 EVERSOURCE DNV 

GL 79% Evaluation observed operating hours were lower than the application 
annual operating hour estimates resulting in lower savings. 

2016L0627 NR160814 EVERSOURCE DNV 
GL 131% Evaluation observed operating hours were higher than application 

annual operating hour estimates resulting in higher savings. 

2016L0633 
WR150071

, 
WR150071 

EVERSOURCE DNV 
GL 53% Evaluation observed operating hours were lower than the application 

annual operating hour estimates resulting in lower savings. 
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Site ID 

Project ID PA Evalua
tion 
Firm 

First 
Year 

Energ
y RR 

Primary reasons for savings variance 

2016L0652 NR160190 EVERSOURCE DNV 
GL 53% Evaluation observed operating hours were lower than the application 

annual operating hour estimates resulting in lower savings. 

2016L0688 NR161329 EVERSOURCE DNV 
GL 105% Evaluation observed operating hours were higher than application 

annual operating hour estimates resulting in higher savings. 

2016L0721 6660797 NGRID DNV 
GL 128% Evaluation observed operating hours were higher than application 

annual operating hour estimates resulting in higher savings. 

2016L0830 5865230, 
5865231 NGRID DNV 

GL 44% Evaluation observed operating hours were lower than the application 
annual operating hour estimates resulting in lower savings. 

2016L0843 5781288 NGRID DNV 
GL 122% Evaluation observed operating hours were higher than application 

annual operating hour estimates resulting in higher savings. 

2016L0894 5891100 NGRID DNV 
GL 121% Interactive HVAC cooling impacts provided increased savings. 

2016L0896 1029097 CLC DNV 
GL 133% Evaluation observed operating hours were higher than application 

annual operating hour estimates resulting in higher savings. 

2016L0929 1000943 CLC DNV 
GL 89% Evaluation observed operating hours were lower than the application 

annual operating hour estimates resulting in lower savings. 

2016L0983 5891485 NGRID DNV 
GL 83% Fixtures were found to be a higher wattage than used in the 

application calculations, yielding a reduction in savings. 

2016L1025 5841397 NGRID DNV 
GL 47% Applying the ISP baseline factor to the baseline LPD results in a 

reduction in savings. 

2016L1040 NR160711 EVERSOURCE DNV 
GL 95% 

Evaluation observed operating hours were lower than the application 
annual operating hour estimates resulting in lower savings. 

 

2016L1173 

NR140764, 
NR150767, 
NR160192, 
NR160193, 
NR160687, 
NR160690 

EVERSOURCE DNV 
GL 64% Two measures were found to be ineligible projects resulting in reduced 

project savings. 

2016L1181 5719034 NGRID DNV 
GL 110% Evaluation baseline operating hours were higher than application 

annual operating hour estimates resulting in higher savings. 

2016L1197 
NR151142, 
NR160073, 
NR160293 

EVERSOURCE DNV 
GL 112% 

Evaluation observed operating hours were found to be higher than 
application annual operating hour estimates resulting in higher 

savings. 

2016L1261 5228643, 
6342243 NGRID DNV 

GL 114% Interactive HVAC cooling impacts provided increased savings.  

2016L1266 5891097 NGRID DNV 
GL 126% Interactive HVAC cooling impacts provided increased savings. 
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Firm 
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2016L1280 NR160426 EVERSOURCE DNV 
GL 108% 

Evaluation observed operating hours were found to be higher than 
application annual operating hour estimates resulting in higher 

savings. 

2016L1297 NR151136 EVERSOURCE DNV 
GL 75% Evaluation observed operating hours were lower than the application 

annual operating hour estimates resulting in lower savings. 

2016L1343 5382294 NGRID DNV 
GL 49% Evaluation observed operating hours were lower than the application 

annual operating hour estimates resulting in lower savings. 

2016L1344 NR160136 EVERSOURCE DNV 
GL 56% Evaluation observed operating hours were lower than the application 

annual operating hour estimates resulting in lower savings. 

2016L1383 5891504 NGRID DNV 
GL 96% Evaluation observed operating hours were slightly lower than the 

application annual operating hour estimates resulting in lower savings 

2016L1385 6660823 NGRID DNV 
GL 128% 

Evaluation observed operating hours were found to be higher than 
application annual operating hour estimates resulting in higher 

savings. 

2016L1394 NR160621 EVERSOURCE DNV 
GL 101% 

Evaluation observed operating hours were found to be slightly higher 
than application annual operating hour estimates resulting in higher 

savings. 

2016L1405 6385415 NGRID DNV 
GL 89% Increased reductions in EFLHs from controls resulted in an increase in 

savings. 
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 SITE CONSIDERATIONS 
The following table provides a brief summary of opportunities for the program, identified by the evaluation, that will likely reduce the 
savings variance in future evaluation studies.  This table indicates opportunities for improvement that could have been identified before the 
project savings were claimed.  It does not include discrepancies outside of the program’s control, such as change in production or changes 
in customer behavior.   

 

Site ID Project ID PA Evaluatio
n Firm 

Energy 
RR 

Site-based suggestions to reduce future savings variance 

2016N0015 WC150148 EVERSOURCE DNV GL 197% 

For the evaluation, we recommend that program administrators 
confirm that tracking savings agree with the application 

paperwork and the application paperwork is complete. 
Implementers should check assumptions for the operation of 

new and retrofit equipment. 

2016N0035 

3956525, 
5772330, 
6023770, 
6023775 

NGRID DMI 98% 

The first-year savings realization rate is low for the three VFD 
applications.  This is due to the applicant applying an incorrect 
part load fan performance curve to the baseline for inlet guide 

vanes.  If the applicant had used the same baseline curve as 
the evaluator, the realization rate would have been near 100%. 

2016N0036 6299603 NGRID DNV GL 85% 
The application calculation should use the actual production 

data whenever available, instead using assumptions or 
estimates. 

2016N0039 NC160306 EVERSOURCE DMI 95% 

The applicant could have done short term power metering on 
the boilers to directly measure kW which could then be 

compared to the house meter interval data to determine the 
correct breakdown. This would have improved the building base 

(non-heating) load estimate and the savings estimate. 

2016N0088 5259593 NGRID ERS 94% 

The application calculation estimated annual operating hours 
based on the gas meter usage and burner capacity. This 

variance in operating hours could be reduced by using metered 
runtime data to estimate annual operating hours.   

2016N0107 6289595 NGRID ERS 103% 
Given the low variance in savings and the changes to setpoints 

were made after implementation, there are no 
recommendations. 

2016N0134 4896460 NGRID DMI 0% 

This project received a 0% realization ratio because the pre-
existing equipment was determined to be at the end of its 

useful life and the installed equipment appeared to be standard 
practice. To avoid future situations like this, the applicant 
should confirm and document that a measure is truly an 
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Site ID Project ID PA Evaluatio
n Firm 

Energy 
RR 

Site-based suggestions to reduce future savings variance 

optional Retrofit project and the site is motivated by potential 
energy savings to make the upgrade.  

2016N0147 NR151167 EVERSOURCE ERS 100% Given the low variance in savings, there are no 
recommendations. 

2016N0148 WC160097 EVERSOURCE DNV GL 40% 
The evaluator suggests avoiding metering during long holidays 

or expanding the metering period to cover more normal 
operation hours. 

2016N0151 NR160451, 
NR161064 EVERSOURCE DNV GL 71% 

Plug load controllers are easy to remove or not use as intended. 
The savings estimate could assume some of the controllers will 
not be used. Also, the staff were not aware of their presence or 

their intended operation. It is recommended that facility 
operators educate and encourage staff to use the controllers as 

intended. 

2016N0184 1013586 CLC DNV GL 88% 

Generally, the tracking analysis for this project was appropriate 
given the scope of the project. VRF systems are complex and 

difficult to model. The evaluator identified the following 
improvement opportunities for the PA to consider. Do not 
assume the cooling and heating loads are 100% of design 

capacity in the highest and coldest degree bins when ERVs are 
part of the project. The evaluator believes that a HVAC design 

with an ERV will have sufficient capacity to condition the 
building without the ERV. If for any reason, the ERV does not 
operate, the equipment will not need to be replaced. Instead 

assume, the capacity of the equipment without the ERV. 

2016N0192 NR150587 EVERSOURCE ERS 114% 

The variance in savings is based on the number of boilers 
operating with O2 trim controls. This estimate is based on 

baseline trend data and is reasonable. Therefore, there are no 
recommendations. 

2016N0208 5606115 NGRID DNV GL 111% 

The evaluator suggests clearly document the reference of the 
equations if they are not commonly used. The application used 

a modified cubic law equation to estimate fan power but did not 
provide the reference or reasons for such modifications. 

2016N0308 NR161254 EVERSOURCE ERS 0% 

The evaluator recommends that the proposed chiller plant be 
verified to be more efficient than the baseline plant at the 

expected cooling load range and that the expected cooling load 
range be more rigorously determined. In this case, the 

rationale for adding a much larger chiller than needed for the 
existing load, namely replacing window AC units and expanding 
loads in the future, should be explored and fully documented in 
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Site ID Project ID PA Evaluatio
n Firm 

Energy 
RR 

Site-based suggestions to reduce future savings variance 

the project development phases for early feedback and 
appropriate interventions. 

2016N0340 
5503095, 
5568333, 
6180534 

NGRID DMI 92% 

The evaluator suggests that the TA applicants consider 
interactive effects between water-side free‑cooling and other 

system mechanical equipment such as pumps and cooling 
towers.  

2016N0342 5878798 NGRID DMI 63% 

This 1,000,000 kWh project did not include a writeup of 
analysis methodology nor was commissioning performed. A 
MAU was installed that was not part of the tracking analysis 
and significantly decreased project savings. This may have 
been captured in a more detailed report or commissioning 

effort. 

2016N0347 6275051 NGRID DNV GL 60% 

The largest gap in the analysis is the lack of information on 
non-summer defrost operation in the installed case. This gap 

would have been avoided if the site stored more than one 
month of trend data, the tracking analyst or PA received non-

summer trend data post-installation, or the site M&V plan 
included the collection of trend data during non-summer 

months. 

2016N0361 3871521, 
5712154 NGRID DMI 43% 

The applicant’s description of the proposed case control 
strategy disagreed with the facility personnel description. The 

MRD for the project specified the control strategy, but the new 
control strategy was never implemented. There was a double 

oversight that 1) the control strategy wasn’t verified and 2) the 
post installation metering indicated no savings. 

2016N0401 NR160099 EVERSOURCE ERS 52% 
This measure was removed prior to the end of the measure life. 

This discrepancy cannot be avoided. There are no 
recommendations. 

2016N0419 WR150048 EVERSOURCE DMI 95% 

The evaluators suggest that all TA studies clearly document the 
changes made to the model in the TA study reports, and 
document all equipment impacted by those changes. The 

evaluators also suggest that the preliminary savings numbers 
provided be updated if the savings change in later iterations of 

the applicant report. 

2016N0437 NR161376 EVERSOURCE ERS 61% 
The heating load estimate could have been improved by 

monitoring the existing electric heat and regressing against 
weather conditions and operating schedule. 

2016N0453 
5853387, 
5753086, 
5648308 

NGRID DNV GL 52% 
For projects with variable loads, part-loads should be estimated 

and incorporated into savings projections. The program could 
have better controlled their savings risk by capturing pre or 
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Site ID Project ID PA Evaluatio
n Firm 

Energy 
RR 

Site-based suggestions to reduce future savings variance 

post measurements of equipment power. Additionally, the 
estimated baseline energy consumption could have been 

compared to the total billing consumption for the facility. The 
baseline should represent a reasonable portion of the billed 

consumption.    

2016N0458 NR150747 EVERSOURCE ERS 120% The operating hours estimate could be improved by metering 
the equipment to assess the operating schedule. 

2016N0459 NR160141 EVERSOURCE DNV GL 94% Based on the low variance there are no recommendations. 

2016N0508 6319256 NGRID DNV GL 73% 

The estimated load of the vacuum pumps should be based on a 
metering period that is representative of typical operation. The 
monitoring period production data can be regressed with load. 
This correlation can be used when projected the typical annual 

load. 

2016N0514 109654 UNITIL DMI 168% Perform post-metering to confirm machine input kW and 
operating hours. 

2016N0558 NC160478 EVERSOURCE DMI 174% 
The savings value in the screening tool is actually the calculated 

design case total usage. The tracking process should ensure 
that it is capturing the correct values in its system.  

2016N0560 6317430 NGRID DNV GL 98% 
The PAs could consider efforts for ensuring that those 

responsible for developing savings estimates have access to 
local TMY3 and actual historical weather data.    

2016N0569 WC160098, 
WC160098 EVERSOURCE ERS 37% 

This project had multiple components, however, only some of 
those components were implemented. The measures 
implementation should be verified as described in the 

application scope.  

2016N0578 NR150175 EVERSOURCE DMI 71% 

The TA made a reasonable demand reduction estimate but the 
winter-time reduction was included in the screening tool as a 

summer reduction. Extra care is recommended to ensure that 
the engineering calculations are tracked accurately. 

Additionally, a commissioning review of the whole-building 
electric demand after the retrofit may have suggested fewer 

electric savings were being realized than expected. 

2016N0581 5668975 NGRID DNV GL 60% 

To prevent the primary discrepancy from occurring again, the 
PAs may consider incorporating a more stringent process to 
ensure that projects with savings being claimed on multiple 

project numbers which have parent/child dependencies are not 
being doubly claimed.   

2016N0626 5626947 NGRID DNV GL 65% Manufacturer interview revealed that majority of Cleaver 
Brooks boilers of similar size (200 hp) inherently come with 
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Site ID Project ID PA Evaluatio
n Firm 

Energy 
RR 

Site-based suggestions to reduce future savings variance 

built-in VFD on the combustion air blower, even though inlet 
damper blower control configurations are available. It is not 

clear to the evaluation team why the facility decided to buy a 
new boiler with inlet damper blower control and installed a VFD 

under this program. A built-in VSD boiler option could save 
additional costs due to installation, labor and equipment. 

Evaluation recommends the PA to consider looking into built-in 
VFD option boilers for future projects.  

2016N0653 NR151256 EVERSOURCE DNV GL 30% 

The implementer should verify the operation of the units 
through onsite inspection and interviewing the site contact to 

avoid incorrect representation of the operating condition of the 
existing systems. 

2016N0669 5962752 NGRID DMI 44% 

The proposed case run hours were observed to be greater than 
expected by the applicant. A post-retrofit trend review should 

be performed to confirm that the applicant’s schedule 
assumptions are being executed. 

2016N0700 
5890585, 
5890595, 
6316087 

NGRID ERS 134% 

This is a new construction project, the variance was primarily 
due to differences in the operational chiller performance. This 

can be difficult to predict in new construction cases where 
occupancy and operating parameters can vary. Estimates can 

be calibrated after the construction is completed. 

2016N0705 NR160289 EVERSOURCE ERS 27% 
This measure was removed prior to the end of the measure life. 

This discrepancy cannot be avoided. There are no 
recommendations. 

2016N0710 4996006 NGRID ERS 32% The evaluator recommends that, after the measure installation, 
the eQUEST models be updated using actual metered data. 

2016N0731 NR141228, 
NR160944 EVERSOURCE DNV GL 97% 

The TA savings calculation should be clearly documented so 
that the evaluator can assess the validity of the algorithm. Due 
to the lack of documentation, the evaluator cannot identify the 
source of the deviation between the application and evaluation 
savings. There is a note in the file that arbitrarily reduced the 

savings. The realization rate would have been significantly 
lower had this not been done, but it would be helpful if the 

justification has been documented. 

2016N0754 6385496, 
6476747 NGRID DMI 52% 

The pre-retrofit operating conditions such as refrigeration loads 
and operating pressures should be documented with metering 
or trend data. Furthermore, the eQUEST model did not appear 

to be accurately modeling equipment performance and the 
operating conditions may have been more transparent if the 

analysis were performed in a spreadsheet model. 
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Site ID Project ID PA Evaluatio
n Firm 

Energy 
RR 

Site-based suggestions to reduce future savings variance 

2016N0763 3823034 NGRID DMI 138% 

Fuel switching measures that involve converting from electric 
resistance to gas heat should have heating load calculations 

based on TMY3 data and not a single year with potentially 
unusual conditions. 

2016N0777 5675277 NGRID DMI 7% 

Since the baseline machine is the same model as the pre-
existing machines metering of the pre-existing machines could 

have been used to verify the baseline demand and load 
assumptions. The baseline demand was overestimated and this 

also could have been identified in a post-installation whole 
building data review. 

2016N0778 6559285 NGRID DNV GL 27% 

The implementer should verify the operation of the units 
through onsite inspection and interviewing the site contact to 

avoid incorrect representation of the operating condition. 
Additionally, the calculation algorithm should be reviewed to 
include all aspect of the energy consumptions, such as latent 

load. 

2016N0781 NC140564 EVERSOURCE ERS 43% 

This is a new construction project; the variance was primarily 
due to the building operating differently than the applicant 

model. This can be difficult to predict in new construction cases 
where occupancy and operating parameters can vary. Estimates 

can be calibrated after the construction is completed. 

2016N0794 

5779993, 
5779995, 
5779997, 
5779998 

NGRID ERS 132% 
Use the ISP baseline for lost opportunity measures. For IMMs, it 

is recommended that the baseline study for Massachusetts 
IMMs market be used. 

2016N0797 6385159, 
6424001 NGRID DMI 75% 

The pre-retrofit operating conditions such as refrigeration loads 
and operating pressures should be documented with metering 
or trend data. Furthermore, the eQUEST model did not appear 

to be accurately modeling equipment performance and the 
operating conditions may have been more transparent if the 

analysis were performed in a spreadsheet model.  

2016N0822 NC150429 EVERSOURCE ERS 12% 

The evaluator recommends that the applicant baseline 
reference be reviewed more rigorously to ensure the baseline 
reference is appropriate for the project implementation date. 

For this project, the appropriate baseline was IECC 2012. 

2016N0824 

NR161180, 
NR161186, 
NR161186, 
NR161187, 
NR161187 

EVERSOURCE ERS 22% 

The primary reason for the variance was a difference in the 
tracking savings and the application savings. The source of this 
discrepancy is unknow to the evaluator so no recommendation 

can be made. 



 

 

DNV GL – www.dnvgl.com                                                                       March 6, 2019 Page E-20 
 

Site ID Project ID PA Evaluatio
n Firm 

Energy 
RR 

Site-based suggestions to reduce future savings variance 

2016N0825 NR160454 EVERSOURCE DMI 73% 

The baseline input power was not well documented and the 
evaluation found evidence that the applicant inputs were 

incorrect for the application. An anti-condensate heat input 
power was observed to be significantly different than the 

applicant had stated. 

2016N0870 
5386196, 
5628858, 
6278953 

NGRID ERS 101% Given the low variance in savings, there are no 
recommendations. 

2016N0872 NR141232, 
NR161227 EVERSOURCE DNV GL 77% The implemented measure scope should be compared to the 

planned measure scope and savings adjusted as appropriate.  

2016N0902 6390920 NGRID DMI 70% 

Evaporator fan airflow and input power was estimated using an 
eQUEST model, which did not appear to be accurate for this 

application. A spreadsheet energy model would be more 
transparent and likely more accurate for a relatively 

straightforward measure with constant operating conditions. 

2016N0904 6562621 NGRID DMI 15% 

This project estimated cooling savings for spaces that do not 
have mechanical equipment to perform cooling. The applicant 

savings should more closely reflect the actual building 
operation. 

2016N0908 6316300 NGRID DMI 108% 

The energy model methodology could be improved to capture 
savings that are reflective of this project. The cooling load for 

this retrofit project were different in the existing and proposed 
cases because the customer was increasing its cooling load, 

which underestimated the actual savings. 

2016N0922 6247431 NGRID ERS 60% 

The primary reason for the discrepancy is due to differences in 
the operation of the refrigeration system and the modeled 

operation. The accuracy of the applicant savings estimate could 
be improved by calibrating the savings model using trend data 

or meter data after implementing the measure. 

2016N0954 NR160380 EVERSOURCE ERS 126% 

The primary reason for the discrepancy is due to differences in 
the operation of the refrigeration system and the modeled 

operation. The accuracy of the applicant savings estimate could 
be improved by calibrating the savings model using trend data 

or meter data after implementing the measure. 

2016N0961 5962734 NGRID DMI 53% 

The main discrepancy for each measure was the measure 
classification. As an area of improvement, the evaluator 

suggests that the TA applicants ensure to consider the age of 
the existing equipment with respect to the measure life. 

Outside of the scope of the electrical evaluation, it is 
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Site ID Project ID PA Evaluatio
n Firm 

Energy 
RR 

Site-based suggestions to reduce future savings variance 

recommended that the gas savings measures should be tracked 
under the gas program. 

2016N0965 6499268 NGRID ERS 70% 

The evaluator used a temperature-based analysis informed by 
meter data to calculate the project savings. The accuracy of 
savings estimates can be improved by using this type of bin 

analysis and incorporating post meter data. 

2016N0978 NR151238 EVERSOURCE DNV GL 0% 

The application calculation should accurately account for the 
chiller sequencing. The evaluation found the chiller sequencing 

is different from the application's assumption and would not 
realize any savings for the installed measure. 

2016N1015 NC140565 EVERSOURCE ERS 83% 
The evaluator recommends that the applicant’s models be 

adjusted with implemented setpoints and controls, once the 
building is operational.  

2016N1032 NC160120 EVERSOURCE DNV GL 53% 

The evaluation found a significant different between the 
modeled post case pump power and the actual logged pump 
power. The program could have identified this difference by 

comparing trends of pump speeds to the model output. 

2016N1065 NC160072, 
NR160215 EVERSOURCE DMI 82% The applicant’s energy model did not accurately represent the 

operating conditions of the facility. 

2016N1095 NC160353 EVERSOURCE DNV GL 0% 

An understanding of how the savings were calculated requires a 
familiarity of building simulation modeling techniques. A 

request for more information from the modeler would have 
identified the savings mechanism so the error would have been 

obvious in the final inspection 

2016N1101 
NC140429, 
NC140429, 
NC140429 

EVERSOURCE DMI 97% 

It appears that use of Appendix G to define the baseline 
resulted in unwarranted savings for several HVAC systems in 
M2 that were not in the scope of a high performance energy 

recovery measure. The evaluator suggests that all TA studies 
clearly document the changes made to the model in the 

documentation and avoid modeling with Appendix G. 

2016N1124 4737195 NGRID DMI 79% 

Any calculation of energy savings based on 8,760 annual 
operating hours should have the assumed annual operating 
hours thoroughly scrutinized. The source of the reduction in 

savings for this measure was the finding that there is no 
operation at various times during the year. 

2016N1133 NC160174, 
NC160292 EVERSOURCE ERS 201% Use the individual unit capacity for determining the ice maker 

efficiency instead of the total installed capacity. 

2016N1134 WR160102 EVERSOURCE DNV GL 17% 
In the process of verifying that measures are implemented, the 
presence of VFDs is insufficient to predict savings. Without fully 

commissioned controls, VFDs cannot deliver the expected 



 

 

DNV GL – www.dnvgl.com                                                                       March 6, 2019 Page E-22 
 

Site ID Project ID PA Evaluatio
n Firm 

Energy 
RR 

Site-based suggestions to reduce future savings variance 

savings. Program incentives should require a full commissioning 
report, including functional test results, along with post-

implementation verification using trend data. 

2016N1158 5896001 NGRID DMI -27% 

The tracking analysis detail should be improved for larger 
projects. In this case spot metering of a chilled water plant’s 

pumps would have changed the recommendation to implement 
the project. There was also a modeling error that overstated 
savings. A post-retrofit whole building data review should be 

performed; in this case the building energy increased after the 
project was installed. 

2016N1162 WR160267 EVERSOURCE ERS 42% 

The existing fan speeds were lower than the 100% assumed in 
the PA documentation. The actual operational parameters 

instead of estimated values when possible. Additionally, the 
installed case fan speeds were higher than predicted during 
unoccupied periods. Operational parameters can be verified 

after implementation. 

2016N1168 

5057726, 
5057733, 
6388549, 
6533108 

NGRID DNV GL 63% 

The implementer should verify the operation of the units 
through onsite inspection and interviewing the site contact to 

avoid incorrect representation of the operating condition of the 
existing systems. The ISP baseline selection should be 

confirmed as a viable option for the customer based on the type 
of material they are producing. 

2016N1187 NR141019 EVERSOURCE DMI 56% 
The evaluator recommends performing pre-metering in 

preparation of a large retrofit project so that the equipment 
load is based on actual loading and not design loads.  

2016N1194 
NR150673, 
NR150674, 
NR150675 

EVERSOURCE DNV GL 82% 

TA study did not utilize any building performance trends and 
used only few static parameters at four OAT conditions for 

baseline usage. Since the equipment/system operations for 
such large lab buildings usually exhibit variations during 

occupied/unoccupied periods and during school session/off-
session periods, utilizing building EMS trends would have been 
the best approach to develop the system performance profiles 

for the whole year. 

2016N1229 6601790 NGRID DMI 16% 

The evaluator recommends that the PA verify that the P4P 
savings methodology is used with the submission of a P4P 

application. A commissioning effort would have verified the 
post-installation operation of the HVAC equipment, and would 

have provided a more accurate savings estimates. 

2016N1233 5891389, 
5891390 NGRID ERS 55% The evaluators recommend that projects replacing failing 

equipment use ISP baselines instead of preexisting equipment. 
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Energy 
RR 

Site-based suggestions to reduce future savings variance 

2016N1267 6244675, 
6553131 NGRID DMI 19% This project included a Retromist technology retrofit, which is 

no longer included in the energy efficiency programs. 

2016N1270 NC160269 EVERSOURCE ERS 115% 
The modeled kW/ton was based on manufacture data. This 

variance can be minimized by revising the model using post 
implementation trend data. 

2016L0023 5719033 NGRID DNV GL 125% 
Future programs should look to incorporate interactive HVAC 

effects with interior LED projects where the average estimated 
annual operating hours exceed 4,000. 

2016L0048 5571884 NGRID DNV GL 106% 

The campus has modernized the facility lighting system 
drastically. The improvement opportunities relate more to 

expanding the program to non-retrofitted areas and increasing 
the controls throughout the facility. The campus experienced 

higher savings with a smaller amount of controls, which, 
presents the opportunity of higher savings with more 

widespread implementation of controls. 

2016L0078 5891105 NGRID DNV GL 122% 

Based on the conversation with the site engineer, some of the 
lighting control schedules can be updated to achieve higher 

savings because he customer has to manual turn off portion of 
the light in the aisle during non-business hours. The customer 

can inform the control company to update the schedules to 
better fit their operating hours and avoid the uncertainty of 

manual controls.  
2016L0130 5890363 NGRID DNV GL 99% The evaluator has no recommendation for this site.  

2016L0180 5387830 NGRID DNV GL 95% 

The tracking system tools were standard lighting savings tools 
which simplified the custom evaluation. Improving the 

estimation process for reduced power consumption with 
dimmed fixtures may increase accuracy. The project satisfied 

the customer with higher quality of light while reducing electric 
load, however, use of occupancy sensors to further reduce 

operating hours on production floor and other low use areas of 
the building would produce further savings. 

2016L0191 
NR151308, 
NR160325, 
NR160715 

EVERSOURCE DNV GL 29% 

The tracking system tools were custom made and did not follow 
the standard lighting savings tool. This project did not estimate 

savings accurately and used savings values from promotional 
ads. Lower installation rates for efficiency promotion project 

giveaways across college campuses should also be factored in 
when estimating savings. 

2016L0212 NC150292, 
NR160292 EVERSOURCE DNV GL 76% Improvements for this setting are smaller savings due to 

optimization of current operation. The facilities include timers 
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for a mall setting and have override timers of short increments 
for staff overrides. Experience has shown malls do not dim or 

power down lights using other controls such as occupancy 
sensors to attract customers throughout the store. More 

improvements are limited to occupancy sensors and dimmers in 
staging areas and back of house settings.  

On a program level, for new construction projects, carefully 
assess baseline fixture wattage. Where code LPD applies, 

include areas in square feet to allow wattage determination for 
fixtures.  

2016L0249 NR160124 EVERSOURCE DNV GL 102% 

The interactive cooling savings was the main discrepancy in 
savings for this site. The interactive cooling savings for most 
LED retrofit projects can be significant when hours of use are 

high. Future programs could possibly look to incorporate 
interactive HVAC effects with projects that claim annual 

operating hours over 4,000 to ensure all significant savings 
impacts are being captured. 

2016L0324 NR150989 EVERSOURCE DNV GL 68% 

The primary cause for the lower realization rates at this site is 
the evaluated annual operating hours. The application used an 

annual operation estimate of over 14 hours/day for the non-
emergency fixtures regardless of the day of week or holiday 
where the evaluated schedule showed operation to average 

closer to 5 hours per day. The evaluator recommends additional 
review of annual hour estimates for these types of facilities in 

the future. 

2016L0341 6491173 NGRID DNV GL 18% 

Most of the savings reductions found during the evaluation 
process were due to a reduction in operating hours, as the 
space is extremely custom in terms of use. The evaluator 

recommends additional vetting of reported operating hours for 
specialty locations. 

2016L0378 106756 UNITIL DNV GL 67% 

Savings reductions found during the evaluation process were 
due to a reduction in operating hours, as the broadcasting 
fixtures follow a very custom schedule based on producer 

demand. 

2016L0432 NR150359, 
NR150820 EVERSOURCE DNV GL 104% We recommend installing occupancy sensors in the bathroom 

locations and office spaces in this mall.   

2016L0468 NR160188 EVERSOURCE DNV GL 93% 
The evaluator recommends breaking apart savings associated 

with fixture retrofits and operational controls in the tracking 
level data so nuanced savings changes associated with the 
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different measure types can be more accurately assessed for 
the entire custom program population. 

2016L0504 NR161063 EVERSOURCE DNV GL 81% 

The decrease in evaluation estimated operating hours over 
tracking hours and interactive cooling savings were the two 

factors that lead to a change in savings for this site. The 
interactive cooling savings for most LED retrofit projects can be 

significant when hours of use are high. Future programs could 
possibly look to incorporate interactive HVAC effects to ensure 

all significant savings impacts are being captured. 

2016L0562 5890383 NGRID DNV GL 40% 

Site contact reported, and evaluation metered operation during 
the summer months for this dormitory was minimal. Future 
dormitory tracking estimates should take into consideration 
summer occupancy when calculating estimated summer kW 

savings.  

2016L0575 5685910 NGRID DNV GL 82% 

Most of the savings reductions found in this evaluation are due 
to the occupancy sensor/dimming controls. In this installation, 

more savings could be achieved with occupancy control only, 
i.e. On/Off. Adding dimming may have been a safety measure.  

2016L0576 4975898 NGRID DNV GL 109% 

Other than the increase in controlled fixtures, the change in 
evaluated estimated operating hours over tracking hours and 

interactive cooling savings were the two factors that resulted in 
higher evaluated savings for this site. The interactive cooling 
savings for most LED retrofit projects can be significant when 

hours of use are high. Although a rare case, interactive heating 
effects with on-site electric heating could also cause a 

significant impact for LED projects as it did for this one. Future 
programs could possibly look to incorporate interactive HVAC 

effects with projects that claim annual operating hours over 
4,000 to ensure all significant savings impacts are being 

captured. 

2016L0579 NR160781 EVERSOURCE DNV GL 105% 

The savings increases associated with the evaluation were due 
to a slight increase in operating hours. The evaluator 

recommends breaking apart savings associated with fixture 
retrofits and operational controls in the tracking level data so 

nuanced savings changes associated with the different measure 
types can be more accurately assessed for the entire custom 

program population. 

2016L0580 NR160132 EVERSOURCE DNV GL 105% 
The savings increases associated with the evaluation were due 

to a slight increase in operating hours. The evaluator 
recommends breaking apart savings associated with fixture 
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retrofits and operational controls in the tracking level data so 
nuanced savings changes associated with the different measure 

types can be more accurately assessed for the entire custom 
program population. 

The evaluator also recommends reviewing on-peak kW demand 
estimates more closely given the surprising summer on-peak 

tracking estimate. 

2016L0585 NR160163, 
NR160164 EVERSOURCE DNV GL 79% 

Electric savings reductions found in the evaluation were due to 
dimming control strategies not in use, as well as a slight 

reduction in evaluated hours of use. The site contact expresses 
some hesitancy/uncertainty about changing the exterior fixture 

operation. Given that, the evaluator would recommend 
vendors/installers provide instruction and guidance to 

municipalities on setting and adjusting exterior fixture dimming 
controls when completing future exterior lighting retrofits. 

Implementers should make certain that customers are 
comfortable with control strategies before claiming savings 

from those strategies.  

2016L0627 NR160814 EVERSOURCE DNV GL 131% 

Future projects can take into account de-lamping when 
implementing the project for increased savings. Summer and 

winter on-peak kW demand estimates should consider the 
project location type and seasonality scheduling trends. 

Elementary schools often have reduced operation during 
summer afternoon and winter evenings.  

2016L0633 WR150071, 
WR150071 EVERSOURCE DNV GL 53% The evaluator recommends applications provide additional 

information on how the operating hours were estimated.  

2016L0652 NR160190 EVERSOURCE DNV GL 53% 

The applicant savings tools were custom made and did not 
follow the standard lighting savings tool. In this case, the 

project spreadsheet estimated savings accurately and does not 
need further improvement for evaluation purposes except for 

the hard-coded HVAC interactive savings value. 
Further savings are achievable if controls are placed in spaces 

declared by the applicant savings tool. Increased use of 
controls will yield higher savings, however, not to the 

magnitude as calculated in the applicant savings tool. Savings 
can also be found by using an EMS to control non-emergency 

hallway lights and the student athlete weight room that are 
currently running 8,114 and 5,898 annual hours respectively. 
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2016L0688 NR161329 EVERSOURCE DNV GL 105% 
LED Streetlighting is a reliable source for annual energy and 

Winter on-peak demand savings. The evaluation results of this 
project prove that effectiveness.   

2016L0721 6660797 NGRID DNV GL 128% 

The increase in evaluation estimated operating hours over 
tracking hours and interactive cooling savings were the two 

factors that lead to increased savings for this site. The 
interactive cooling savings for most LED retrofit projects can be 

significant when hours of use are as high as they are for this 
site. Future programs could possibly look to incorporate 
interactive HVAC effects with projects that claim annual 

operating hours over 4,000 to ensure all significant savings 
impacts are being captured.  

2016L0830 5865230, 
5865231 NGRID DNV GL 44% 

The decrease in evaluation estimated operating hours over 
tracking hours and interactive cooling savings were the two 

factors that lead to a change in savings for this site. The 
building was constructed in 2014, for most buildings 

constructed at this time occupancy controls are mandated in 
classroom settings. This was the case for the two-year old 

classroom and accompanying area fixtures included with this 
pair of retrofit projects, yet the application claimed the control 

method was manual and thus assumed significantly higher 
annual operating hours for all areas. The evaluator 

recommends specific documentation supporting baseline control 
type claims and post installed control type operation be 

mandated in applications for sites with lighting control savings. 

2016L0843 5781288 NGRID DNV GL 122% 

The increase in evaluation estimated operating hours over 
tracking hours and interactive cooling savings were the two 

factors that lead to a change in savings for this site. The 
interactive cooling savings for most LED retrofit project can be 

significant when hours of use are as high as they are for this 
site. Future programs could possibly look to incorporate HVAC 

effects with projects that claim annual operating hours over 
4,000 to ensure all significant savings impacts are being 

captured. 

2016L0894 5891100 NGRID DNV GL 121% 

Based on the conversation with the site engineer, some of the 
lighting control schedules can be updated to achieve higher 

savings because the customer has to manually turn off a 
portion of the lighting in the aisle area during non-business 

hours. The customer can inform the control company to update 
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the schedules to better fit their operating hours and avoid the 
uncertainty of manual controls.  

2016L0896 1029097 CLC DNV GL 133% 

Based on metered profiles observed in other restaurant 
bathrooms, the evaluator recommends installing occupancy 
sensors in the bathroom and office areas of this and similar 

restaurant lighting projects. 

2016L0929 1000943 CLC DNV GL 89% 

Based on the conversation with the site engineer, some of the 
lighting control schedules can be updated to achieve higher 

savings because the customer has to manually turn off a 
portion of the aisle lighting during non-business hours. The 

customer can inform the control company to update the 
schedules to better fit their operating hours and avoid the 

uncertainty of manual controls.  

2016L0983 5891485 NGRID DNV GL 83% 

Ensure the installed fixture wattages match those found in the 
documentation. In addition, in the future, questions should be 

asked during installation regarding the predicted lifetime of the 
proposed lighting and if there are any plans in the works that 

may reduce fixture lifetime.  

2016L1025 5841397 NGRID DNV GL 47% 

Most of the savings discrepancies found on-site were due to 
calculation errors in determining annual savings, as well as 

differences in operational hours. Consider allocating additional 
time for review of application savings analysis. 

2016L1040 NR160711 EVERSOURCE DNV GL 95% 

The tracking system tool was custom made and did not follow 
the standard lighting savings tool. This project estimated 

savings accurately and does not need further improvement for 
evaluation purposes. However, further savings were achievable 

if optimization of building patterns was performed due to the 
ability to dim fixtures. 

2016L1173 

NC140477, 
NR140764, 
NR150767, 
NR160192, 
NR160193, 
NR160687, 
NR160690 

EVERSOURCE DNV GL 64% 

Additional steps or more clear-cut written guidelines should be 
developed to ensure measures are eligible for incentives. A 

measure is not eligible if it is the aggregate of multiple other 
lighting projects’ interactive savings. In addition, the project 

must be completed in the incentive’s program year and should 
not include projects from other years.   

The evaluator observed 8,760 operation for many exterior 
fixture groups that do not require operation during daylight 
hours. Photocell controls should always be considered if not 

currently in place for exterior LED fixture retrofits. 

2016L1181 5719034 NGRID DNV GL 110% The tracking system tools were custom lighting savings 
spreadsheets that in this case did not include information for 
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occupancy controls or HVAC interactive savings. Improving the 
estimation and application level tracking process for reduced 

power consumption with occupancy-controlled fixtures and 
include estimates for HVAC interactive savings would likely 
increase accuracy. The project satisfied the customer with 

higher quality lighting while reducing electric load, however, 
use of occupancy sensors to further reduce operating hours on 
production floor and other low use areas of the building would 
produce further savings which should be better documented. 

2016L1197 
NR151142, 
NR160073, 
NR160293 

EVERSOURCE DNV GL 112% 

The tracking system tools were custom made and did not follow 
the standard lighting savings tool. This project estimated 

savings accurately and does not need further improvement for 
evaluation purposes. However, further savings were achievable 

if controls are placed in mechanical rooms. Lights in retail 
spaces are possibly left on without proper EMS or timers to 

regulate back of house fixtures. Increased use of controls will 
yield higher savings. 

2016L1261 5228643, 
6342243 NGRID DNV GL 114% 

The changes in evaluated estimated operating hours over 
tracking hours and interactive cooling savings were the two 

factors that resulted in higher evaluated savings for this site. 
The interactive cooling savings for most LED retrofit projects 

can be significant when hours of use are high. Future programs 
could possibly look to incorporate interactive HVAC effects with 

projects that claim annual operating hours over 4,000 to ensure 
all significant savings impacts are being captured. 

2016L1266 5891097 NGRID DNV GL 126% 

Based on the conversation with the site engineer, some of the 
lighting control schedules can be updated to achieve higher 

savings because he customer has to manual turn off portion of 
the lights in the aisle during non-business hours. The customer 

can inform the control company to update the schedules to 
better fit their operating hours and avoid the uncertainty of 

manual controls.  

2016L1280 NR160426 EVERSOURCE DNV GL 108% 

The evaluator recommends implementers encourage customers 
retrofitting exterior non-led lighting on time-clock control to 

implement photocell controls with overnight dimming capability 
to further reduce energy consumption. 

2016L1297 NR151136 EVERSOURCE DNV GL 75% 
Most of the savings reductions found during the evaluation 

process were due to changes in operational hours within the fire 
department. Attributing a more specific operating schedule to 
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each sub space in the facility rather than using a general whole 
building schedule will improve realization results in the future. 

2016L1343 5382294 NGRID DNV GL 49% 

Most of the savings reduction found during the evaluation 
process were due to a reduction in operating hours. Hours were 

assumed to be 4,381 for the entire site in both pre and post 
retrofit conditions, except for controls proposed with dimming. 
These hours did not reflect the operation with existing control 

methodologies, specifically the significant drop in hours in using 
the timeclock shutoff. 

2016L1344 NR160136 EVERSOURCE DNV GL 56% 

The evaluated buildings all showed lower annual operating 
hours than what was proposed in the lighting application 

workbook. This trend is most noteworthy for the multitude of 
fixture groups that were reported to operate constantly for 

every hour of the year prior to implementing occupancy 
controls. The evaluator recommends against assuming 8,760 

baseline operation unless the schedule has been vetted on 
multiple fronts.  

2016L1383 5891504 NGRID DNV GL 96% 

Changes in electric savings found in the evaluation were due to 
slight reductions in observed operating hours compared to 

tracking estimates resulting from the specific photocell 
operation at this site. For future programs, the evaluator would 

recommend incorporating more conservative photocell 
calculations for exterior fixtures dependent on local 

sunrise/sunset weather data to provide more accurate 
estimates of operating hours instead of just assuming 50% 

runtime over the year. 

2016L1385 6660823 NGRID DNV GL 128% 

Increased operation and interactive cooling effects were the 
two factors that lead to increased savings for this site. The 

interactive cooling savings for most LED retrofit projects can be 
significant when hours of use are as high as they are for this 

site. Future programs could possibly look to incorporate 
interactive HVAC effects with projects that claim annual 

operating hours over 4,000 to ensure all significant savings 
impacts are being captured. 

2016L1394 NR160621 EVERSOURCE DNV GL 101% 

LED Streetlighting is a very reliable source for annual energy 
and winter on-peak demand savings. The evaluation results of 

this project prove that effectiveness.  No suggestions are 
provided. 

2016L1405 6385415 NGRID DNV GL 89% Of all the evaluated findings, the summer on-peak kW demand 
realization rate was the lowest (70%). The evaluator 
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recommends considering the seasonality schedules of buildings 
when developing summer and winter on-peak kW demand 

estimates. The application did not provide any explanation as to 
how the summer and winter demand savings estimates were 
determined. More clarity on that estimation process in future 

applications would help the evaluator to provide additional 
recommendations regarding demand savings.  
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 Date:  August 3, 2018 

Copied to: P80 C&I Custom Electric Evaluation Team 
 

  

This memo summarizes the results of the DNV GL team’s desk review (DR) of projects selected in the 
Impact Evaluation of the PY2016 Commercial and Industrial (C&I) Custom Electric Program (P80). The desk 
reviews focused on the correct characterization of the measure baseline. The evaluation team categorized 
the measures installed through the program as: 

• lighting – measures that consisted of installing lighting fixtures or lighting controls 

• non-lighting – all the other measures. 

Accordingly, the evaluators present the DR results for each of the two categories described above. 

The purpose of the DRs was to assess the impact of new evaluation practices outlined in Massachusetts’s 
Baseline Framework. While these practices were present prior to the implementation of the Baseline 
Framework in April 2017, they were not systematically included in the evaluation and reporting of C&I 
portfolio savings. The study evaluated the following practices: 

• Measure event type reclassification. The appropriate reference baseline, either lost opportunity or 
retrofit, is established based on the preponderance of evidence supporting the selection. Reassignment 
from retrofit to lost opportunity usually results in lower savings; the converse usually results in more 
savings.  

• Industry standard practice (ISP). The baseline framework requires ISP baselines (except for unique 
measures) for lost opportunities (new construction or replace on failure measures). This practice may 
induce more frequent use of an ISP instead of a customer-specific baseline or the relevant codes and 
standards. As ISP can be better than code, the change could reduce savings. 

• Dual baseline. Considering the effects of dual baseline calculations on lifetime savings of early 
retirement measures, rather than always using single baseline savings over the measure life, reduces 
lifetime savings. These results are provided for information purposes only so that the PAs could prepare 
for reporting them starting with 2019 program year. 

  



 

 

 

Table 1 shows a summary of the results for lighting measures. 

Table 1. DR Results Summary – Lighting Measures 

Description Tracking Desk Reviews 

Number of reviewed measures 67 67 

Program First Year Savings (kWh) 120,133,691 118,522,976 

Program Lifetime Savings (kWh) 1,563,800,9401 1,332,534,905 

Event Reclassification Results (listed as percentage of 
program first year savings) 

  

Lost opportunity measures 3% 4% 

Retrofit dual-baseline measures 97% 90% 

Retrofit single-baseline measures 0% 4% 

Add-on dual-baseline measures 0% 0% 

Add-on single-baseline measures 0% 2% 

Change in first year savings due to event type reclassification 
(from retrofit to lost opportunity only) 

N/A -0.9% 

ISP Measure Baseline Results (listed as percentage of 
program first year savings) 

  

Change in first year saving due to adjustments to baseline 
efficiencies 

N/A -0.48% 

Dual Baseline Results   

Change in program lifetime savings due to dual baseline 
treatment 

N/A -13.46% 

N/A: not applicable 

1Program Lifetime Savings are approximate and need confirmation from one of four PAs 

Table 2 shows a summary of the results for non-lighting measures. 

Table 2. DR Results Summary – Non-Lighting Measures 

Description Tracking Desk Reviews 

Number of reviewed measures 265 265 

Program First Year Savings (kWh) 139,391,818 137,909,985 

Program Lifetime Savings (kWh) 1,741,526,3241 1,696,515,406 

Event Reclassification Results (listed as percentage of 
program first year savings) 

  

Lost opportunity measures 34% 27% 

Retrofit dual-baseline measures 0% 6% 

Retrofit single-baseline measures 66% 2% 



 

 

 

Description Tracking Desk Reviews 

Add-on dual-baseline measures 0% 5% 

Add-on single-baseline measures 0% 59% 

Ineligible measures 0% 0.8% 

Change in first year savings due to event type reclassification 
(from retrofit to lost opportunity only) 

N/A -0.2% 

Change in first year savings due to event type reclassification 
(from lost opportunity to retrofit only) 

N/A +0.02% 

Change in first year savings due to ineligible measures N/A -0.8% 

ISP Measure Baseline Results   

Change in first year saving due to adjustments to baseline 
efficiencies 

N/A -0.12% 

Dual Baseline Results   

Changes in program lifetime savings due to dual baseline 
treatment 

N/A -1.52% 

N/A: not applicable 

1Program Lifetime Savings are approximate and need confirmation from one of four PAs 

The scope of the DRs was to conduct an in-depth review of measure event types and baselines for each 
measure installed at sites in the primary and secondary sample selection for the evaluation. The purpose of 
the review is to provide the stakeholders with an assessment of the impact of baseline changes for planning 
purposes. These focused DRs did not include other analysis elements incorporated in previous DRs, including 
quality of the documents and re-estimation of savings. The measures with complex baselines were 
scrutinized by the Baseline Advisory Group (BAG) to ensure that the events and the baselines were assessed 
in a consistent manner. The BAG identified ISP research topics that must be resolved before the M&V site 
reports are finalized. This memo describes the DR methodology and presents the DR findings. 

METHODS 
The DNV GL team conducted desk reviews (DR) for measures installed at the sites associated with lighting 
and non-lighting energy efficiency measures selected using the sampling methods for the gross impact 
evaluation. The sample design for the impact evaluation can be found in the P80 work plan. Table 1-1 shows 
the count of sites with lighting measures included in the DR and the tracking savings by Program 
Administrator. 

Table 0-1. Desk Review Program Savings by PA – Lighting Measures 

Program Administrator 
DR Site 
Sample 
Quotas 

Desk Review 
Sites 

Completed 

Desk Review 
Measures 
Completed 

Annual 
Program 
Savings 
(kWh) 

Eversource 26 26 34 61,274,889 

Cape Light Compact 2 2 2 3,180,820 

National Grid 26 26 29 58,264,072 



 

 

 

Unitil 1 1 1 62,122 

All sites with lighting 
measures 

55 55 66 122,781,902 

Table 1-2 shows the count of sites with non-lighting measures included in the DR and the tracking savings 
by Program Administrator. 

Table 0-2. Desk Review Program Savings by PA – Non-Lighting Measures 

Program Administrator 
DR Site 
Sample 
Quotas 

Desk Review 
Sites 

Completed 

Desk Review 
Measures 
Completed 

Annual 
Program 
Savings 
(kWh) 

Eversource 76 76 102 81,932,649 

Cape Light Compact 2 2 2 470,166 

National Grid 78 78 132 50,060,046 

Unitil 2 2 2 172,915 

All sites with non-lighting 
measures 

158 158 238 132,635,776 

Each of the sites included in the sample was assigned to an engineer for the DR. The engineer established 
the measure event type and baseline based upon a preponderance of evidence gathered from the project 
files (technical assessment study report, measure cost-benefit screening document, savings calculation files, 
and other file information) and from an interview with the site contact if able to connect with the site 
contact. 

A new DR data collection instrument was designed to focus on measure specific assessments of: 

• Measure event type classifications (five types): retrofit – single or dual baseline, add-on – single or dual 
baseline, and lost opportunity (includes replace on failure, end of life replacement, and new 
construction) 

• Applicant and evaluator measure effective useful life (EUL) of pre-existing equipment 
• Applicant baseline 
• Evaluator assessment of the baseline (for retrofit: pre-existing condition and for lost opportunity: 

industry standard practice or unique) 
• Assessment of the impact of a baseline change on the measure savings 

If the engineer concluded that the measure event and/or baseline as defined by the PA were not reasonable, 
the engineer changed them and quantified the impacts of the new baseline on the measure tracking savings. 
If the reviewing engineer could not assess the measure event and/or the baseline, the engineer requested 
assistance from the BAG. 

The BAG’s role was to support the project engineers and ensure that they assessed the measures in a 
consistent manner, flagging measures for potential ISP baseline research. Measures that did not have 
existing ISP research, were not unique, and were not retrofit were assigned an interim ISP baseline. For 
non-unique lost opportunity measures for which there is no ISP research, the evaluator conducted online 
research to gather information on ISP studies conducted in other jurisdictions. If the online research did not 
result in finding an ISP baseline and the evaluator did not have a reason to challenge the applicant ISP 



 

 

 

baseline, the applicant baseline was used as interim ISP. The applicant ISP baseline was used for three 
measures. These interim baselines will be revisited before the conclusion of the final site reports. 

For each site, the reviewer filled out the DR information (by measure) in the data collection template 
workbook. The entries from all 213 DR workbooks were aggregated and analysed to summarize measure 
event and baseline reclassification occurrences, explore potential trends, and quantify baseline 
reclassification impacts on the tracking savings. 

The site engineers had high confidence in the information gathered for the DRs for 81 sites, where the site 
engineers were able to gather information from a site contact interview.   The remaining 132 sites have low 
to moderate confidence since the site contacts were un-responsive to engineer outreach efforts upon the 
delivery of individual site desk reviews on 5/18/18.  It is expected that further information acquired in the 
production of the final M&V site results may lead to some baseline modifications.  

  



 

 

 

RESULTS 
This section presents the end-uses included in the DR task, the measure event type and measure baseline 
reclassification summary, and the impact of baseline changes in the program savings. 

Summary of end-uses impacted by the reviewed measures 
Table 0-1 presents the end-uses impacted by the measures reviewed and the associated program savings. 

Table 0-1. Desk Review Weighted Savings by End-Use Impacted by the Evaluated Measures 

PA End-Use Number of Measures 
Assessed in the DR Annual Program Savings (kWh) 

Lighting 67 122,781,902 
HVAC 102 63,491,962 
Custom 82 30,896,374 
Industrial processing 28 17,226,979 
Refrigeration 13 8,000,835 
Compressed air 20 6,755,262 
Process 5 2,230,831 
Motors 5 2,035,641 
Whole building 4 1,418,982 
Kitchen hood controls 1 457,445 
Other 1 86,843 
Building shell 2 32,254 
Food service 1 2,370 
Overall 331 255,417,678 

Measure event type 
The first task in the DR was to assess the measure event type. The DNV GL team selected a measure 
baseline event based on a preponderence of the evidence presented in the project file and the data gathered 
during the interview with the site contact. The evidence included the following types of information: 

• Pre-existing system age as a fraction of the measure life defined by the TRM 
• Pre-existing system operating condition and primary energy source (electric or natural gas) 
• Type of cost (full installed versus incremental cost) used by the PA to screen the measure 
• Full scope of work conducted at the site concurrent with the measure 
• The interview information regarding the installed measure, other concurrent projects at the facility, and  

other factors affecting the decision to install the measure. 

The PAs classify measures into two event types: new construction measures and retrofit measures. The 
evaluators used five measure event types: lost opportunities (which includes new construction and replace 
on failure), retrofit with a single baseline, retrofit with a dual baseline, add-on with a single baseline, and 
add-on with a dual baseline. The reviewer recorded both the PA and the evaluated measure event type in 
the DR workbook. 



 

 

 

For lighting measures, the evaluators reclassified the measure event type from retrofit to lost opportunity 
for one measure. The program savings distribution by measure event category is shown in Table 0-3 as well 
as the estimated impact on program savings due to the reclassification. 

Table 0-2. Lighting Measures - Program First Year Savings Changes in Event Type 

Measure event category 
source 

Lost 
opportunity 

(%) 

Retrofit 

Single 
baseline 

(%) 

Dual 
baseline 

(%) 

Add-on 
single (%) 

Add-on 
dual 
(%) 

Tracking 3% 0% 97% 0% 0% 

Desk review 4% 4% 90% 2% 0% 

Change in first year savings -0.9% 0% 0% 0% 0% 

The reclassifications from retrofit to lost opportunity resulted in savings reduction for the lighting measure 
presented below: 

• Lighting measure installed at site 2016L0191: This measure was installed at a university and 
consisted of handing out LED desk lights throughout the campus. While handing out the new lights, 
the facility did not remove pre-existing desk lights. The PA classified this measure as retrofit and 
calculated 1,134,000 kWh savings. Since the distribution mechanism would tend to add lamps rather 
than replace existing lamps the evaluator determined the measure is a lost opportunity with an ISP 
baseline. The PA assumed 60 Watt incandescent pre-existing conditions as baseline, while the 
evaluator assumed 2016 ISP for screw-based A-line lamps which is currently at 36.34 Watt as 
baseline. The reclassified event type reduced the tracking savings for the measure by 46%, however 
the reduction on program savings is relatively small at 0.9%. 

For non-lighting measures, the evaluation team reclassified the measure event type from retrofit to lost 
opportunity for 16 measures, from lost opportunity to retrofit for 1 measure, and classified as ineligible 2 
measures. The program savings distribution by measure event category is shown in Table 0-33 as well as 
the estimated impact on program savings due to the reclassification. 

Table 0-3. Non-Lighting Measures - Program First Year Savings Changes in Event Type 

Measure event category 
source 

Lost 
opportunity 

(%) 

Retrofit 

Ineligible Single 
baseline 

(%) 

Dual 
baseline 

(%) 

Add-on 
single 
(%) 

Add-on 
dual 
(%) 

Tracking 34% 66% 0% 

Desk review 27% 2% 6% 59% 5% 0.8% 

Change in first year savings -0.2% 0% +0.2% 0% 0% -0.8% 

The reclassification from retrofit to lost opportunity resulted in savings reduction for two non-lighting 
measures presented below: 



 

 

 

• Non-lighting measure installed at site 2016N0389: This measure was installed at a restaurant and 
consisted of replacing shaded-pole evaporator fan motors with electronically commutated (EC) 
motors in a walk-in freezer and in a walk-in cooler. The PA classified this measure as retrofit and 
calculated 8,636 kWh savings. The evaluator reviewed the project files and interviewed the site 
contact and determined the pre-existing motors were failing and they needed to be replaced. The 
evaluator classified the measure as a lost opportunity with a single baseline. The baseline is ISP. The 
PA assumed the pre-existing shaded-pole motors as baseline, while the evaluator assumed a Code 
EC motor as baseline. The reclassified event type reduced the tracking savings for the measure by 
100%, however the reduction on program savings is relatively small at 0.07%. 

• Non-lighting measure installed at site 2016N0824: This measure was installed at a hospital and was 
part of a larger energy efficiency project. The measure impacted the ventilation system that served 
11 operating rooms (ORs). The measure replaced two pre-existing AHUs with a fan-wall system. The 
participant indicated the facility made plans to replace the 40 years old units to ensure the 
ventilation in the ORs is reliable. The PA classified this measure as retrofit and calculated 151,458 
kWh savings. The evaluator determined the measure is a lost opportunity with an ISP baseline. The 
PA assumed the pre-existing AHUs as baseline, while the evaluator assumed 2010 ASHRAE 90.1 
ventilation rate as baseline. The reclassified event type reduced the tracking savings for the 
measure by 50%, however the reduction on program savings is relatively small at 0.07%. 

• Non-lighting measure installed at site 2016N1233: This measure was installed at an industrial site 
and was part of a larger compressed air system overhaul. This reclassified measure consisted of the 
replacement of old and malfunctioning air compressors and air dryers. The site contact indicated the 
pre-existing units required extensive maintenance and had to be replaced. The PA classified this 
measure as retrofit and calculated 298,034 kWh savings. The evaluator determined the measure is a 
lost opportunity with a single baseline. The baseline is ISP. The PA assumed the pre-existing air 
compressor as baseline, while the evaluator assumed a load/ no load air compressor and a 
refrigerated dryer as baseline. The reclassified event type reduced the tracking savings for the 
measure by 10%, however the reduction on program savings is relatively small at 0.05%. 

The evaluators reclassified one measure from lost opportunity to retrofit and that change resulted in an 
increase in savings. That measure is described below: 

• Non-lighting measure installed at site 2016N0569: This measure was installed at an industrial site 
and consisted of replacing one load/ no load air compressor with one new air compressor equipped 
with a variable frequency drive. The PA classified this measure as a lost opportunity and calculated 
retrofit and calculated 365,876 kWh savings. The evaluator interviewed the site contact and learned 
that the pre-existing air compressor was fully operational at the time of the measure installation and 
that the facility replaced the pre-existing air compressor because the as-built air compressor was 
more efficient. Based on the information gathered through the interview with the site contact, the 
evaluator determined the measure is a retrofit with a dual baseline. The PA assumed an ISP air-
compressor as baseline, while the evaluator assumed the pre-existing air compressor as the first 
baseline and an ISP load/ no load air compressor as the second baseline. The reclassified event type 
increased the tracking savings for the measure by 5%, however the increase on program savings is 
relatively small at 0.02%. 



 

 

 

The evaluators classified two non-lighting measures as ineligible. Non-lighting measures at sites 2016N0058 
and 2016N1345 consisted of removing the pre-existing equipment used to generate nitrogen gas on-site. In 
the proposed case, both facilities would purchase the nitrogen generated off-site. The project does save 
electric energy consumed by both facilities but generates more electric energy consumption at the site 
where the nitrogen gas is generated. Because of this reason, the evaluators determined the project does not 
save electric energy and it is not eligible for participation in the program. The classification as ineligible 
reduced the tracking savings for both measures by 100%, however the reduction on program savings is 
relatively small at 0.8%. 

The list of measures for which the evaluators reclassified the event type is provided in Appendix A. 

ISP Measure Baseline 
After the measure event type was selected, the evaluator selected the evaluated baseline for the event type. 
Measures classified as retrofit or add-ons used pre-existing conditions as baseline. Measures classified as 
lost opportunity are assigned an ISP baseline, unless the reviewers determined the measures were unique. 

A measure is assigned a unique or site-specific baseline in cases where there is a change in technology type 
or where the installed technology does not have a broad and recognizable market. 

The evaluators did not classify any lighting measures as unique and classified six non-lighting measures as 
unique. 

An example of a non-lighting unique measures is presented below: 

• Non-lighting measure installed at site 2016N0342. This measure was installed at an industrial printing 
facility. In the enclosed production space, there were previously four production lines, each consisted of 
a printing press and a dedicated process chiller, ranging from 10 to 25 tons. Two chilled water 
temperatures are required by each press. The pre-existing system provided the lower temperature water 
via the process chillers, and used electric heat to achieve the higher temperature. There was no makeup 
air unit. Makeup air for the enclosed production space was drawn through the facility via doorways to 
the warehouse and open production areas. The pre-existing system included warehouse heating in the 
winter, and process chiller heat rejection into the enclosed production space, which was then 
conditioned with four split system DX AC units (indoor evaporators, outdoor condensers, no fresh air 
introduced). The internal loading of the space caused the AC units to operate year round. The pre-
existing systems were fully functional; the pre-existing process chillers were between 5 and 15 years 
old, and the pre-existing AC units were 5-10+ years old. The facility operates 24 hours per day and 7 
days per week for approximately 360 days per year. As part of this project, a new production line was 
added in the enclosed production area. Additionally, the site upgraded the pre-existing process chilled 
water, process exhaust, and space cooling systems. The process chilled water system was upgraded by 
moving process cooling loads (~75 tons total) onto a new outdoor 300-ton central air-cooled chiller with 
a cold glycol loop. Heat exchangers were provided for each process chiller to separate the glycol loop 
and the process chilled water. Additionally, the high temperature chilled water temperatures can be 
provided without electric heating, by mixing chiller supply and return to achieve the higher temperature. 
The central chilled water system has a chilled water economizer in the form of a dry cooler to eliminate 
load on the chiller during low ambient temperatures. Cooling for the makeup air unit is provided by the 
central chiller. A gas-fired heater provides heating for the makeup air unit. The space cooling system 
was upgraded by reducing/eliminating the need for the DX AC units (by serving process cooling loads 



 

 

 

and makeup air cooling loads with the outdoor central chiller, and having a fresh air economizer on the 
makeup air unit). The PA classified this measure as lost opportunity with a unique baseline. After 
reviewing the project files and interviewing the site contact, the evaluator determined the measure 
consisted of a change in technology because the pre-existing cabinet chillers and the space DX units 
were replaced with a central chiller plant. Because of this change in the cooling system design, the 
evaluator was in agreement with the PA and classified the measure as unique. 

The list of non-lighting measures the evaluators classified as unique is presented in Appendix A. 

All lost opportunity, non-unique, measures, in theory, have an ISP baseline. In cases where ISP research 
existed, the ISP baseline was assigned. In cases where ISP research did not exist, the BAG assigned an 
interim ISP baseline. 

For lighting measures, the DNV GL team determined the baseline is ISP for 3 measures and updated the ISP 
baseline value for one measure. The summary of LO lighting measures and their baselines is shown in Table 
0-4. 

Table 0-4. Lighting Measures - Summary of Lost Opportunity Measures 

Parameter Percentage of First Year 
Program Savings 

Lost opportunity share of savings 4% 

- Share of lost opportunity savings with unique baseline 0% 

- Share of lost opportunity savings with ISP baseline 4% 

Change in first year saving due to adjustments to baseline efficiencies -0.48% 

The adjusted ISP baseline resulted in savings reduction for one lighting measure presented below: 

• Lighting measure installed at site 2016L0212: The measure was installed at a retail facility and 
consisted of installing MR16 LED lights. Both the PA and the evaluator classified the measure as lost 
opportunity. The PA calculated 66,435 kWh savings. The PA used a halogen MR16 light as ISP, while 
the evaluator used the code-adjusted LPD and measured square footage of the retail space. The ISP 
adjustment reduced the measure savings by 107%, however the reduction on program savings is 
0.48%. 

  



 

 

 

For non-lighting measures, the DNV GL team determined the baseline is ISP for 49 measures and updated 
the ISP baseline value for four measures. The summary of LO non-lighting measures and their baselines is 
shown in Table 0-5. 

Table 0-5. Non-Lighting Measures - Summary of Lost Opportunity Measures 

Parameter Percentage of First Year 
Program Savings 

Lost opportunity - share of savings 27.6% 

- Share of lost opportunity savings with unique baseline 2.0% 

- Share of lost opportunity savings with ISP baseline 25.6% 

Change in first year saving due to adjustments to baseline efficiencies -0.12% 

The adjusted ISP baseline resulted in savings reduction for three non-lighting measures and a savings 
increase for one non-lighting measure presented below: 

• Non-lighting measure installed at site 2016N0781: The measure was installed at a large office 
building and consisted of installing energy efficiency envelope and HVAC measures. Both the PA and 
the evaluator classified the measure as lost opportunity. The PA calculated 1,633,762 kWh savings. 
The PA used ASHRAE 90.1-2007 as ISP, while the evaluator used ASHRAE 90.1-2010 that was in 
force at the time of the incentive application. The ISP adjustment reduced the measure savings by 
10%, however the reduction on program savings is 0.12%. 

• Non-lighting measure installed at site 2016N0565: The measure was installed at an industrial facility 
and consisted of adding new air-compressors to supply the additional compressed-air load required 
by the increase in production. Both the PA and the evaluator classified the measure as lost 
opportunity. The PA calculated 175,800 kWh savings. The PA used a unit with inlet modulation 
controls as the baseline, while the evaluator used a unit with load/no load controls. Because the 
newly installed is equipped with inlet modulation controls, the ISP adjustment reduced the measure 
savings by 100% which caused a reduction in program savings by 0.63%. 

• Non-lighting measure installed at site 2016N0722: The measure was installed at an industrial facility 
and consisted of refrigeration system upgrade (evaporator fan controls, demand-based hot gas 
defrost and VFD on condenser fans), and high R-value insulation in the refrigerated warehouse 
spaces. Both the PA and the evaluator classified the measure as lost opportunity. The PA calculated 
427,970 kWh savings. The PA considered continuously operating evaporator fans, an electric defrost 
that runs on a timed cycle (4 times/day, 40 minutes/cycle), single speed condenser fans as ISP, 
while the evaluator used the same baseline for fans and an electric defrost that runs on a timed 
cycle (2 times/day, 15 minutes/cycle) as ISP. The ISP adjustment reduced the measure savings by 
10%, however the reduction on program savings is 0.04%. 

• Non-lighting measure installed at site 2016N1270: The measure was installed at a medical research 
facility with animal testing facilities and consists of the installation of two air-cooled premium 
efficiency chillers with variable-frequency drives (VFDs) on the reciprocating compressors and 
condenser fans. Both the PA and the evaluator classified the measure as lost opportunity. The PA 
calculated 324,627 kWh savings. The PA used a 1.08kW/ton air-cooled chiller as the baseline, while 



 

 

 

the evaluator used a 1.15 kW/ton code-compliant air-cooled chiller. The ISP adjustment increased 
the measure savings by 7%, however the increase on program savings is 0.03%. 

The interim baselines will be revisited as part of the baseline repository development before the conclusion 
of the final site reports. These measures will be queued up for a determination of final baseline for use in the 
M&V plan. It is likely that most of these baselines will be retained; however, it is possible that one or more 
could be slated for further ISP research which could impact the final savings. The data gathered during the 
on-site portion of the study could also impact the baseline classification and the final savings. 

Dual Baseline for Early Replacement Measures 
The third baseline framework practice requires dual baseline treatment of certain early replacement 
measures. 

For lighting measures, the PAs accounted for dual baseline in the lifetime savings by reducing the measure 
life from 15 years to 13 years. While the desk review results show that retrofit and add-on measures 
constitute 96% of program first year savings, 90% of the lighting first year savings arise from dual baseline 
measures. The evaluation team calculated the dual baseline using the following approach: 

– Assumptions: 

• PA lifetime: 13 years 

• Evaluator lifetime: 15 years 

• Remaining life of replaced system: 1/3 x 15 = 5 years 

• Savings over the measure lifetime (as defined by PA): 100% 

– Calculations and results: 

• Savings over the measure lifetime during the second baseline (used by the PAs for reporting): 60% 

Ratio of dual baseline to retrofit lifetime savings =
100%×5 𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦 + 60%𝑥𝑥 (15 𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦 − 5 𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦)

13 𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦
= 85% 

• Lifetime savings reduction factor = 100% - 85% = 15% 

The summary of lighting dual baseline measures is shown in Table 0-6. 

Table 0-6. Lighting Measures - Summary of Dual Baseline Measures 

Parameter Percentage of First Year 
Program Savings 

Share of first year savings with retrofit dual baseline 89.69% 

Share of first year savings with add-on dual baseline 0.04% 

Change in program lifetime savings due to dual baseline treatment -13.46% 

 



 

 

 

For non-lighting measures, retrofit and add-on measures account for 72% of the non-lighting program first 
year savings, while 11% of the program first year savings arise from dual baseline measures. The summary 
of non-lighting dual baseline measures is shown in Table 2-7. 

Table 0-7. Non-Lighting Measures - Summary of Dual Baseline Measures 

Parameter Percentage of First Year 
Program Savings 

Share of first year savings with retrofit dual baseline 6.31% 

Share of first year savings with add-on dual baseline 4.78% 

Change in program lifetime savings due to dual baseline treatment -1.52% 

The list of non-lighting measures the evaluators assigned dual-baselines is presented in Appendix A. 



 

 

 

 GROSS REALIZATION RATE WEIGHTING FOR CASES 
WITH VERIFIED GROSS SAVINGS EQUAL TO 0 DUE TO 
EVALUATION BASELINE EQUAL TO INSTALLED 

Introduction 
This appendix is a slightly edited version of a memo prompted by a case in the P80 GRR analysis for which 
verified gross savings was determined to be 0, because the customer had no alternative but to install the 
efficient equipment they did.  A determination that the customer would have installed the same efficiency 
without the program is part of the NTGR determination.  There is therefore a concern that including the case 
in the GRR calculation constitutes double counting of the same type of effect already accounted for in the 
frozen NTGR.  The purpose of this appendix is to lay out a general approach for cases such as this, with 
specific resolution for the case in question.  Such cases are rare but can be expected to occur from time to 
time. 

This appendix first summarizes the situation, then reviews the NTGR calculation.  We then discuss how to 
assess how fully the 0 savings is reflected, in principle, in the NTGR methodology.  Finally, we propose a 
method for handling such cases, and present the implications for the specific case. 

Situation 
 We have a frozen NTGR based on a past survey. 

 We want the product of NTGR and GRR to provide the ratio of program net savings to program 
reported savings. 

 For any case where the gross verification determines that there was no alternative to the efficient 
installation, gross savings is zero.  At the same time, for such cases we don’t want to apply a 
deduction for “baseline = efficient” as part of both the GRR and the NTGR. 

 We therefore want to figure out  

o to what extent the 0 net savings for such a site would already be captured in the NTGR 
methodology,  

o whether some further deduction is needed in the GRR to fully account for the 0 net savings,  

o and if so how to do that. 

 

How the NTGR is Calculated 
For sites in the NTGR survey, the NTGR calculation is as follows: 

1. TEQ.  Determine site free ridership with respect to each of the following.   
a. Timing:  would you have implemented at the same time without program support? 

FRT = fraction of months accelerated by the program, up to 2 years SB, 4 years LCI 
 

b. Efficiency:  would you have implemented the same efficiency without program support? 
FRE = 100%  if would have done the same efficiency without the program 

0  if would have done “standard” efficiency without the program 
1 to 99% if would have done something in between 



 

 

 

 
c. Quantity:  would you have implemented the same quantity without program support? 

FRQ = (Quantity would have done on own)/(Quantity done through program) 
 

Initial FRTEQ = FRT FRE FRQ 
 
To be NTGR = 0, FR = 1 at this point, the site would have to have done the same efficiency at the 
same time in the same quantity without the program. 
 

2. Consistency. (CC1-CC5) Consistency checks replace some initial FRTEQ values of 0 or 100% with 
50%.  (These would be for cases where there’s some indication the respondent may have been 
giving inverted answers, so we’re not sure if they’re 100% or 0% FR) 
 

3. Tech Assist. (DM11, DM10) If the customer reports high influence of technical assistance or audit, 
FR is cut in half. 
 

4. Dual Fuel.  (FR9) If the customer had both gas and electric projects at about the same time and 
says they were unlikely to have done the combination of projects without program assistance for 
both, FR is cut in half. 
 

5. Past Participation. (PP1) If the customer agrees with multiple statements on how past 
participation has affected its general perceptions and behavior, FR is multiplied by 0.625 (agree with 
3 statements) or 0.25 (agree with 4 statements). 
 

6. Vendor.  If the vendor influence survey is triggered, the vendor is interviewed about the specific 
project, and the FR based on the vendor interview replaces all the above. 
 

How Fully is 0 savings for Baseline = Efficient Already Captured by 
the NTGR? 

5.4.2 What can be determined for the gross verification site? 
In general, for a site identified in the gross verification as having baseline = efficient, we can identify the 
following, assuming the survey responses are accurate: 

 TEQ.  

o For these cases, we know FRE = 1.   

o We may also be able to determine that FRT = 1.  

o If multiple quantities are not relevant, as there is a single installation, FRQ is 
inapplicable.   

 Technical Assistance, Dual Fuel, or Past Participation.  Which if any of these adjustments would 
have applied can be determined from program records. 

 Vendor influence.  Whether this was relevant cannot be determined from program records.  The 
adjustments due to using vendor scoring in place of customer responses are small, and appear 
to move in both directions. 

5.4.3 How to assess NTGR captured for a particular baseline = efficient 
case. 

1. TEQ 



 

 

 

a. If verified gross baseline = efficient, assume FRE = 1 

b. If the project had to be done at the time it was, assume FRT = 1 

c. If FRQ is inapplicable, FRE = 1, and FRT = 1, then FRTEQ = 1. 

d. If it’s not clear from the project information whether the timing would have been 
different without the program, or what quantity would have been installed, it can’t be 
assumed that FRTEQ = 1. 

2. Consistency 

a. Assume the TEQ sequence is answered correctly and there’s no consistency check 
adjustment 

3. TA, dual fuel, and past participation. 

a. Identify from program records which of these adjustments could be applicable. 

b. For each applicable adjustment, assume the group adjustment for the PA and event type 
would have applied to this project.  

4. Vendor 

a. Since the vendor adjustments could go either way and we have no way of knowing if the 
vendor influence would have been applicable, make no vendor adjustment. 

An alternative suggested to the assumption at 3b would be to calculate the corresponding adjustment for a 
subset limited to those respondents that are full efficiency free-riders as based on FRE.  Sample size 
permitting this adjustment could be by PA and event type. This alternative would be to account for the 
possibility that those who are full free-riders in terms of efficiency may also likely report that the other 
factors, such as technical assistance or dual fuel funding, are less influential on their decision to install the 
program qualifying equipment.  This alternative was neither accepted nor rejected by the PAs and EEAC, and 
is left as a possibility to be considered in future applications of the general approach. 

5.4.4 Calculating how fully the NTGR would account for the effect of 
baseline = efficient   

The calculation is illustrated in Table 1 below. 

1. For the PA group and event type the project belongs to, use the NTGR survey data and scoring to 

a. Calculate the overall FR at each step from FRE to the final value. 

b. Calculate the ratio of FR at each step to the value at the previous step.  This “step scaling 
factor” estimates the average effect of that step for that PA and event type. 

In the future, it would be more efficient to include this step in the initial reporting for the NTGR 
survey, so that the step scaling factors are available for application as situation like this arise. The 
stepwise adjustments are already calculated for each case as part of the NTGR calculation.  
Producing a table of the aggregated effects would be a small additional step. 

2. For the particular case,  



 

 

 

a. Identify which steps in the FR calculation apply. 

b. Calculate the “implicit FR” for the case implied by the group NTGR, as the product of the 
site’s initial FRE (= 1) and all the applicable step scaling factors. 

For example, assume the group FR calculation is as indicated in the table below.  The value in Table G-1 
are illustrative only, not actual values for the applicable group that stimulated this discussion. 
Thus, in this hypothetical example:  

 The group FR based on FRE alone was 0.6.  

 After applying FRT and FRQ the group FR was 0.47. 

 After applying adjustments for technical assistance, dual fuel, and prior participation, respectively, 
FR dropped to 0.40, 0.34, and 0.21.   

Table G-1.  Illustration of FR Step Scaling Factors and Implicit FR Calculation Using Hypothetical 
Values. 

Step 
Hypothetical 

FR 

Step Scaling 
Factor = 

FRStep/FRprior 

Step 
applicable 

for 
illustrative 

case 

Implicit FR 
for 

illustrative 
case 

Step 
applicable 

for P80 
case 

Implicit FR 
for 

hypothetical 
case like P80 
special case 

(hypothetical 
scaling 
factors) 

FR-Efficiency 0.60   1  1 
T, Q 0.47 0.78 NO 1 NO 1 
Tech Assistance 0.40 0.85 YES 85% NO 1 
Dual fuel  0.34 0.85 YES 72% NO 1 
Prior participation 0.21 0.62 YES 45% YES 62% 
Vendor influence 0.19      

Final FR 0.19   45%  62% 

The scaling factor going from FRE alone to applying FRT and FRQ is 0.78 = 0.47/0.60.  That is, for the group 
as a whole, the effect of applying the Timing and Quantity adjustments on average is to reduce the free 
ridership to 78 percent of the efficiency-only value. Likewise, the group effect of applying the adjustments 
for technical assistance is to reduce the free ridership to 85 percent of the value based only on TEQ.  The 
scaling factors at each of the next steps are 0.85 = 0.34/0.40, and 0.62 = 0.21/0.34. 

Now consider for illustration a case of baseline = efficient where the program did not affect timing or 
quantity, but there was technical assistance provided, it was dual fuel, and there was past participation.  
This case is illustrated in the middle of Table G-1. Because baseline = efficient, the case begins with FRE = 
1.  Timing and quantity adjustments do not apply, so we still have FR = 1 after these steps.  The Tech 
Assistance, Dual fuel, and Previous participation adjustments do apply, reducing the FR to 85%, then 72%, 
then 45%.  The final implicit FR for the case is 45%, the product of all the applicable scale step 
adjustments. 

For the actual P80 case under consideration, illustrated in the last 2 columns of the table, the project had to 
be done at the time it was.  That means the program had no influence on timing, so that FRT =1.  This was a 



 

 

 

furnace replacement that would only have been done as a single unit, so that the quantity questions are 
inapplicable, or equivalently the program did not influence the customer to install more units, so that FRQ = 
1.  There was no Technical Assistance or Dual fuel, but there was past participation.  Thus, the FR for this 
case would have been unchanged from FR = 1 through the T, Q, Tech Assistance, and Dual Fuel 
adjustments.  We do not know what its past participation adjustment would have been had the site gone 
through the NTGR survey, so we apply the group past participation adjustment for gas projects from the 
same PA.  Applying the group past participation effect to the FR = 1 produces an implicit FR of 62%.  This is 
the FR for a site such as this implicitly reflected in the frozen NTGR.  Thus, in this illustrative example, using 
the hypothetical step scaling factors, we would say that the site has an implied NTGR of 38% (calculated as 
100%-62%); which is already accounted for in the group NTGR.   

How to Get to Net Zero Savings When Baseline = Efficient. 
The analysis above uses  step scaling factors based on hypothetical group FR responses, but shows that the 
group frozen NTGR may not fully account for 0 net savings for the case in question.  We therefore do need 
to reflect a savings reduction in the GRR, and the question is how to do that.  There is no perfect way to do 
this.  Given the frozen NTGR calculated using reported rather than verified gross, with implicit NTGR greater 
than 0, there’s no correct formula that will make the combination of the frozen NTGR and the GRR 
equivalent to counting 0 savings for this site.  Section G.6 shows algebraically why there’s no formula that 
exactly accomplishes this goal. 

5.4.5 Proposed Resolution 
One way to look at this issue is as follow:  

 For the portion of reported savings that is implicitly counted in the group NTGR as non-free rider, 
there’s no double counting when using a gross realization rate of 0 in the GRR calculation. 

 For the portion of reported savings that is implicitly counted in the group NTGR as 100% free rider, 
using a gross realization rate of 0 in the GRR calculation would be a form of double counting.  

This perspective suggests that a justified way of handling these situations is to retain the case in the GRR 
calculation, but with its reported savings multiplied by the case implicit NTGRj.  In terms of the calculated 
group NTGR, multiplying the reported savings by the case implicit NTGRj is equivalent to multiplying the 
case weight by the case implicit NTGRj.  (The algebraic equivalence is shown in Section G.6.) Applying the 
adjustment to the case weight avoids the implication of a specific verification finding. 

In the hypothetical example above, the case’s implicit NTGR is 38%.  We would apply the case GRRj of 0 
only to this portion of reported gross, not to the reported gross that already is implicitly “zeroed out” by the 
NTGR.  Thus, we would adjust the case weight to 38% of its original value and retain the case in the 
analysis with case GRR = 0.   

Ordinarily, the sum of the weights is equal to the population site count.  To preserve that relationship, 
changing one site’s weight would require changing the weights of the other sites in the same original 
stratum.  Instead, the recommended approach is to change only the weight of the affected site.  This means 
that the sum of the weights will be less than the population count.  Multiplying the case weight by 38% in 
the hypothetical case effectively says that the special case is being counted as only 38% of a site.  Leaving 
the other case weights unchanged means that the same downweighting is applied to all sites in the 
population represented by the special case.  The algebra in Section G.6 shows why this is appropriate for the 
GRR calculation.   



 

 

 

Changing the case weight rather than the reported savings in the GRR calculation also means that the case 
is down-weighted for purposes of the precision calculation.  This seems appropriate, given that a case with 
GRR = 0 is an anomaly for most evaluation data sets. 

5.4.6 Results for the P80 Special Case 
Applying the method described in the previous section to the P80 special case produced an implicit FR rate 
of 71% for this case.  Thus, the implicit NTGR for that case was 100%-71% = 29%.  Thus, the procedure 
was to multiply the original weight of 1.8 for this site by 29%, to produce a re-scaled weight was 0.522. 

The determination that only the affected site should be reweighted was made after the adjusted numbers 
were produced and distributed.  That is, for the GRR values reported in Section 1.2, the weights in the 
stratum including the special case were re-calculated to keep the sum of the weights equal to the population 
count.  Since the difference between this calculation and the calculation changing only the weight of the 
special case would be quite small, the PAs and EEAC agreed to use the numbers reported here, while 
retaining the general principle that only the affected site should be re-weighted. 

5.4.7 Additional Questions on applying the Method 
A resolution for this case and for general situations was provided above.  A few additional questions were 
discussed with the PAs and EEAC. 

1. The proposed approach implies that a baseline = efficient case will have its weight set to 0 if 

a. it’s clear the program had no timing or quantity effect, and  

b. tracking shows there was no tech assistance, dual fuel participation, or past participation. 

Is it appropriate for such cases to contribute nothing to the calculated GRR?  The PAs and EEAC left 
this as an open question that will need to be addressed if such a case arises in the future. 

An alternative might be to set a floor on how small the weight adjustment could be.  Findings of 0 
realization rate may discourage program staff from incentivizing cases like this.  If those cases don’t 
affect the group realization rate, the lesson is less compelling.  

2. There may be cases where baseline = efficient, and it’s not clear whether the program affected 
timing or quantity.  The proposed method would produce weight adjustments based on the group 
timing-quantity effects.  Is this appropriate, or should the adjustment method be limited to cases 
that are clearly free riders in terms of efficiency, timing, and quantity? The PAs and EEAC left this as 
an open question that will need to be addressed if such a case arises in the future. 

3. Is this adjustment approach to be limited to cases of baseline = efficient? The evaluation team 
recommended limiting this kind of adjustment to these cases.   In discussions, the PAs and EEAC 
took this position. 

There are no doubt some intermediate cases where the verified gross adjusts a baseline in a way 
that would likely have been accounted for at least partly in the NTGR.  These issues were explored 
under P73-C.   There is likely to be some double counting and some undercounting of FR, but these 
don’t appear to be extreme, and we need a manageable method that requires limited exception 
processing.  



 

 

 

Some algebraic notes on why there’s no perfect solution, and how 
the case weight adjustment works 

 

5.4.8 A more perfect world 
IF it were possible to calculate NTGR and GRR from the same sample, we would ideally calculate  

NTGR = Σj NTGRj VGj wj / Σj VGjwj = (estimated total verified net)/(estimated total verified gross) 

GRR = Σj VGj wj / Σj RGj wj = (estimated total verified gross)/(estimated total reported gross) 

So that 

NTGR x GRR = Σj NTGRj VGj wj / Σj RGj wj  

= (estimated total verified net)/(estimated total reported gross). 

In that structure, a case with efficient = baseline would have verified gross = 0. The case NTGRj would not 
contribute to the NTGR ratio, because it would be multiplied by VGj = 0 in the numerator of the NTGR 
calculation, and contribute 0 in the denominator. 

 

5.4.9 The world we live in 
We’re not able to use that structure.  Even if we had NTGR and GRR determined from the same sample, the 
group NTGR is calculated using reported rather than verified gross savings to weight case-level NTGRj 
determined from the surveys.   As a result, the calculation is  

NTGR = Σj NTGRj RGj wj / Σj RGjwj = (estimated total reported net)/(estimated total reported gross) 

GRR = Σj VGj wj / Σj RGj wj = (estimated total verified gross)/(estimated total reported gross) 

So that 

NTGR x GRR = [ Σj NTGRj RGj wj / Σj RGj wj ] [Σj VGj wj / Σj RGj wj]. 

We end up with reported gross in the denominator of both ratios and nothing cancels.  We’re assuming that 
the reported-weighted NTGR is a good stand-in for verified-weighted NTGR.  Mostly that’s true.  However, 
unlike the situation for the “perfect world,” the 0 NTGR for the case would contribute to lowering the group l 
NTGR, and the 0 VG would also contribute to a lower GRR. 

With frozen NTGR we have the further complication that the NTGR and GRR are from different samples and 
may be from a different time period.  As a result we have 

NTGR x GRR = [ Σj NTGRj RGj wj / Σj RGj wj ]NTGR SAMPLE [Σj VGj wj / Σj RGj wj]GRR SAMPLE. 

 

5.4.10 Equivalence of scaling reported gross by implicit NTGR and scaling 
the case weight 

In the GRR calculation, the proposed approach replaces the special case’s reported gross RGj by the product 
of reported gross and INTGRj, the case implicit NTGR.  Thus, for the special case the numerator term is 
changed from/to    



 

 

 

Original: wj VGj = wj (RRj RGj) 

Adjusted:  wj RRj (INTGRj RGj) = (wj INTGRj) RRj RGj  

= (wj INTGRj) VGj  

For the denominator, the term is changed from/to 

Original: wj RGj  

Adjusted: wj(INTGRj RGj)  

= (wj INTGRj) RGj  

Thus, in both numerator and denominator of the calculated ratio, the effect of multiplying reported gross by 
the case implicit NTGR is equivalent to multiplying the case weight by this value, and leaving all other 
weights unchanged. 



 

 

 

INDIVIDUAL M&V SITE REPORTS 
The 125 individual M&V site reports are included in a separate document. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

About DNV GL 

Driven by our purpose of safeguarding life, property and the environment, DNV GL enables organizations to 
advance the safety and sustainability of their business. We provide classification and technical assurance 
along with software and independent expert advisory services to the maritime, oil and gas, and energy 
industries. We also provide certification services to customers across a wide range of industries. Operating 
in more than 100 countries, our 16,000 professionals are dedicated to helping our customers make the 
world safer, smarter, and greener. 
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