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This document summarizes the work performed bypiRy KEMA team, led by ERS, to quantify the
actual energy savings due to the installation aft@m Gas measures installed through the Massatiuset
Energy Efficiency Program Administrator’'s (PAs) Qoeercial and Industrial (C&I) Lost Opportunity

and Large Retrofit programs in 2011.

This work occurred in two steps. In the first stige 2011 project file savings estimating were
systematically examined to determine whether esimomarocesses had improved over the previous two
years. It was determined that the NSTAR savingdhous had improved sufficiently to warrant another
round of impact evaluation; no other PA showed ificant improvement or degradation. As a resti, t
team proceeded to a second step to conduct o&eof a statistically selected sample of NSTAR
sites for recalculation of the NSTAR and statewigiization rates.

The realization rates will be used for planning anagram reporting, including program year 2012
annual reporting and any 2013-2015 program planamiysubsequent year reporting, unless replaced by
results from a subsequent study. The gas prograsnitdude: Columbia Gas, National Grid Gas,
NSTAR Gas, Berkshire Gas, New England Gas andIUfditiis evaluation effort received oversight by
the Energy Efficiency Advisory Council (EEAC) colitsunt representative.

The scope of work for this impact evaluation inéddll the 2011 Custom Gas measures including high
efficiency heating equipment, heating systems,ihga&ontrols (e.g., energy management systems
[EMS]), boiler combustion controls, building shelbasures, high efficiency gas industrial process
equipment, and other measures.

1.1 Methods

The work consisted of two distinct components wittinct methods.

Desk-review Task: A desk-review of ninety (90) P¥2 projects assessed whether recommended process
improvements had taken sufficient root to warrathira consecutive impact evaluation. While program
administrators (PAs) have initiated a number otess improvements, it was not clear to what exent

PY11 projects reflect them since the first impaeteation results were only released a year gridhis task,

a statistically representative sample of projects selected for an engineering desk review. Ttjegirfiles

and billing data were analyzed to assess whethgirtitess improvements are apparent and whetber it
likely a new study will yield different realizatioates. A rubric was used to systematically amsistently

KEMA, Inc. 1-1 June 17, 2013
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capture characteristics from each reviewed sitég PY2011 were compared to benchmarks established
examining PY2009 and PY2010 site M&V impact evatrasites using the same rubric. Appendix A
contains copies of memos describing the methodsesoits of the desk reviews.

M&V Task: Through the first task, NSTAR exhibitedidence of improved savings estimation methods,
therefore M&V commenced for a sample size of I&ssiith an expectation of providing approximately

+20% precision at the 80% confidence interval f&ITAR.

1.2 Sampling Strategy

The goal of this sample design is to support blo¢hfite reviews and the possible subsequent on-site

M&V. The on-site M&V sample needs to include enowsifies to produce aggregated realization rates by

PA with reasonable precision, given a project buittget would support about 50 monitored sites. A
sample of 50 sites was designed to be efficienthferon-site M&V work, should it proceed. The side
each stratum in that sample was doubled (wherealpesto produce a larger sample of 90 sites fer th
file review. By imbedding the on-site M&V samplethin the file review sample, the cost and time
required to move forward with the on-site work, gldathe PAs have proceeded with that step.

The final design, which included 50 sites, the eaabn team expected to achieve +10% precision

statewide, as well as about £20% relative preciioiColumbia Gas, National Grid and NSTAR. Table

1 shows the distribution and estimated precisiogsaofiple sites in this design.

Program
Administrator

Projects

Total
Therms
Saved

Confidence
Level

Table 1: Estimated Precision for Recommended Samplesign

Planned
Sample
Size

Anticipated
Relative
Precision

Berkshire Ge 5 92,12¢ 0.€ 80% 2 +25.92%
Columbia Ga 88 1,413,87. 0.€ 80% 13 +17.29%
New England Ge 2 95,83! 0.€ 80% 2 +0.00%

National Gric 197 4,270,49. 0.€ 80% 18 +16.32%
NSTAR 72 1,981,50 0.€ 80% 13 +18.48%
UNITIL 5 61,96 0.€ 80% 2 +51.34%
Total 36¢ 7,915,79 0.€ 80% 50 +10.43%

This sample design excluded 89 sites with sitengsvof less than a thousand therms. These sites

accounted for less than 1% of the total trackingness

In the Desk Review Task, NSTAR PY2011 project fillesnonstrated significant improvements to the
savings estimates compared to the benchmark gaelious years’ savings estimates. Based on this
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finding, NSTAR was the only PA demonstrating a gigant improvement and therefore the only PA to
proceed to the on-site M&V step. Sixteen sitessvgampled to ensure that the final NSTAR precision
was 20% or better.

1.3 Findings and Results

The program administrators are to be commendedrioe again significantly increasing program
participation and in savings when comparing to20&0 program year. Tracking savings increased from
4.4 to 8.0 million therms, while the number of uregaccounts increased from 330 to 458 from 2010 to
2011, respectively. The results of the savingsnasion benchmarking indicated that only NSTAR
project files showed evidence of a sufficient imgnment (or degradation) in savings estimates toamér
proceeding to an on-site impact evaluation. Thekdeview task is described in detail in Sectiaf ghis
report. NSTAR’s realization rate did indeed imprdrom 47% to 84%, and this difference is statdlyc
significant.

In conducting the site M&V impact evaluation, treergpling goals were met for NSTAR and by strata. In
preparation for analyzing the evaluation resultfected for the Custom Gas sample points, the maigi
2011 population stratum boundaries were used tulzdé case weights for each sample observation. Th
site-level evaluation results were aggregatedeaNBTAR level, and also statewide using the PY2010
results for the other five PAs. The statewide ltssare summarized in Table 2. These results decthe
new PY2011 results for NSTAR and the PY2010 redaltsll other PAs, which is why the total tracking
savings does not equal the 2011 population total.

Table 2: Summary of Custom Gas Results

Realization Rate Results Annual Therms
Total Tracking Savings 5,491,076
Total Measured Savings 4,507,474
Realization Rate 82.1%
Relative Precision at 80% Confidence +9.4%
Error Bound at 80% Confidence 423,802|97
Error Ratio 0.4p

KEMA, Inc. 1-3 June 17, 2013



The results by PA are presented in Table 3. Nwtethe only new impact values are NSTAR's; the
remaining results are PY2010 impact evaluationltgsu

Table 3: Summary of Results by PA

Annual Annual

Program Administrator Therms Program Administrator Therms
Total Tracking Savings 89,684 otal Tracking Savings 1,710,5Pp0
Total Measured Savings 34,460otal Measured Savings 1,172,176
Realization Rate 38.6% Realization Rate 68.5%
Relative Precision at 80% Confidence +0.8%Relative Precision at 80% Confidente +17.4%
Error Bound at 80% Confidence 76 2 Error Bound at 80% Confidence 203,593
Sample Size Bample Size 17
Error Ratio 0.0RError Ratio 0.6p
Total Tracking Savings 1,553,7f0 otal Tracking Savings 1,981,5p9
Total Measured Savings 1,293,03Votal Measured Savings 1,672,424
Realization Rate 83.2% Realization Rate 84.4%
Relative Precision at 80% Confidence +12.9Relative Precision at 80% Confidence +6.9%
Error Bound at 80% Confidence 167,3rror Bound at 80% Confidence 115,662
Sample Size 1Bample Size 16
Error Ratio 0.4RError Ratio 0.3[1
Total Tracking Savings 23,4D0 otal Tracking Savings 111,4[12
Total Measured Savings 12,90Potal Measured Savings 34,401
Realization Rate 55.1% Realization Rate 31.2%
Relative Precision at 80% Confidence +0.0%Relative Precision at 80% Confidence +48.8%
Error Bound at 80% Confidence - | Error Bound at 80% Confidence 16,807
Sample Size Sample Size 2
Error Ratio 0.0DError Ratio 0.8p

1.4 Recommendations

Overall, the Custom Gas program is successfullyignog energy savings in the State of Massachusetts
A summary of the recommendations follows.

14.1 Realization Rates

The study produced statewide results that arebteli@9.4%) at 80% confidence. In addition, the
precision levels for NSTAR (£6.9%) is sufficientwarrant application of the NSTAR realization resul
to the 2012 results according to the protocol distadd in the November 2010 Protocol memo, which
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stated that individual realization rates may bediaddor those PAs with more than ten sites anical f
precision better than +20.0%.

1.4.2 Program Implementation Improvements

The evaluation team reviewed project files, corgllicketailed analysis of the information providethim
files, and quantified discrepancies analysis toerthk recommendations of this section. The
recommendations are in summary:

Project documentation should include savings egtisria the native file form and support the
claimed baseline.

Controls measures, particularly EMS based strateniast be verified for proper operation, set
points, and applicability. Savings estimates festhtypes of measures should include all necessary
assumptions and operating characteristics weiheatl Post verification metering should be
considered where savings justify the added exparse included as a requirement of the project.

Estimated savings for measures such as combustirols, which are based on a savings a fixed
percentage of total gas used should include ngttbalpercentage savings, but the baseline and
projected as-built efficiencies and the billed gsage. The baseline, if currently installed, sthte!
demonstrated using combustion gas efficiency testther measure of the baseline. The resulting
parameters can be easily checked against accemagtes to validate the measure.

KEMA, Inc. 1-5 June 17, 2013
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Table 4 is a compilation of PY09 and PY10 evaluatadngs fractions for various measures with the
equivalent applicant savings fractions includedéference. The evaluated average savings fractiere
calculated using the case weighted actual evalsatedgs for a measure divided by the weightedlibasgas
usage. The table also presents the range of wathiek fall within one standard deviation of theane
savings fraction as an indicator of the variancgawings fractions that were observed. The taluedisred by
the frequency of the measure. For example, there @7 observations of evaluated boiler replacesnent
where this ratio could be calculated.

The evaluators recommend that the implementersdmnssing the results of this table identified as
“Reference” as sanity checks of individual appl@asavings estimates and as indicator where sedeep
review of an application may be warranted. Howether evaluator recognizes that each project isugniand
as such these values should only be used as dioaadldieference point to verify the applicant’'siegs
estimates if the circumstances deem it appropaiadenot as a substitute for estimates of savirigg sie
specific values. Those measures flagged as “ Baokdr' are less useful as a cross-check to savstgsates
because of the limited number of observationsy#hniance of the observations, or the non-spegifafithe
category (such as Other Controls).

Table 4: Comparison of Applicant and Evaluator Sawgs Fractions

St | e [ SEE et |
of Savings Savings

Measure Measures | Fraction Min Max Fraction Status
Boiler/DHW replacement 37 6.9% 0.0% 16.1% 12.3% eRzice
EMS 13 8.1% 0.0% 19.8% 8.7% Reference
Boiler Burner/Controls 11 2.5% 0.0% 5.0% 5.0% Refee
Heat recovery 9 7.0% 0.0% 19.79 11.4% Reference
Insulation Roof 8 18.5% 1.8% 35.1% 22.6% Reference
Other Controls 7 14.1% 2.3% 25.99 19.1% Background
Ventilation heat recovery 7 4.4% 0.0% 42.6% 4.6% ckgaound
Windows 6 1.3% 0.0% 6.9% 2.6% Reference
Insulate Walls/Attic/Ducts 5 10.7% 2.9% 18.4% 10.2% Reference
Other Process 5 19.4% 0.0% 48.5% 24.5% Background
Other non-boiler replacement 4 4.6% 0.4% 8.8% 13.29 Background
Direct fired replacement 3 4.7% 0.0% 10.2% 16.8% ckgeound
Other hydronic/steam replacement 2 32.1% 16.9% 7.3 23.0% Background
Air sealing/doors/docks 1 6.6% 12.7% Background
STEAM TRAPS 1 6.9% 5.4% Background
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1.4.3 Evaluation recommendations

The evaluation team recommends considering imprewsrto the evaluation process as follows:

Consider some summer metering for measures whuciv@ summer gas use such as industrial
processes or re-heat operations;

Evaluators should make every attempt to colledhallgas billing meter numbers from sites to
ensure proper billing data is issued for multi-maiges.

This is the third evaluation in three consecutigarg. In this cycle, samples of project files freach PA
were systematically reviewed to determine whethemgs estimates had improved sufficient to warrant
on-site M&V. The benchmark comparison indicatest INSTAR’s had improved and the subsequent on-
site M&V of NSTAR sites proved this assessment e@sect with a near doubling of the realizatiorerat
for NSTAR (from 47% to 84%). However, since on-$it&Vs were not conducted for the other PAs, it

is not possible to assess the predictive powenafitethod completely. It is unknown whether the
realization rates of the other PAs would have reetistable, as predicted by the desk review task.

In considering evaluation activities for the PY2@i2gram, the Evaluation Group may want to consider
an additional round of on-site M&V impact evaluatsaor all the PAs except NSTAR. It is reasondble
conclude that the realization rates may not haaeilsted statewide due to the rapid and continued
expansion of the programs and the intent of the BA®iprove savings estimate processes.

However, before proceeding with the on-site M&\fe evaluators recommend repeating the desk-review
task to further test the validity of the desk rewimethod for triggering more expensive impact
evaluations. The desk-review task will add al#%stto 10% to the impact evaluation cost, depending
the number of sites included in the desk review.

KEMA, Inc. 1-7 June 17, 2013
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A single sample design was employed to support thatldesk review and on-site N&V components of
this project. The sample was designed to supperobh-site M&V to achieve 80/10 precision statewide
For the desk review, the sample size per stratasingdy doubled, using the back-up sites. In some
cases, the desk review sample because a censs$rafuan due to the limited number of projectshiat t
stratum.

The population frame for this impact evaluatiothis set of custom gas projects rebated in 2011, as
tracking system data provided by the six PAs in $dakusetts. The 89 sites with annual savingshess t
1,000 therms were deleted, leaving 369 sites withad savings of 7,915,793 therms. Table 5 shiwes t
distribution of all tracking system records, basadcannual savings in therms, by PA. The distributd
the reduced population of Custom Gas sites is pteden Table 3. This is the foundation for the pkm
design and subsequent analysis.

Table 5: 2011 Distribution of Reduced Population o€ustom Gas Sites

Program
Administrator

Total Average

Projects Therms Therms Minimum Maximum StdDev CVv
Berkshire Gas 5 92,126 18,424 1,618 67,896 24,861 135
Columbia Gas 88 1,413,872 16,06} 1,071 250,000 33,573 2.09
New England Gas 2 95,831 47,916 26,196 69,636 21,7121 0.45
National Grid 197 4,270,492 21,678 1,040 544,330 48,031 2.22
NSTAR 72 1,981,509 27,521 1,157 196,280 39,809 1.45
UNITIL 5 61,963 12,3993 1,87p 32,377 10,590 0,85
Total 369 7,915,793

2.1 Sample Design

The goal of this sample design is to support blo¢hfite reviews and the possible subsequent on-site
M&V. The on-site M&V sample needed to include enlogites to produce aggregated realization rates
by PA with reasonable precision, given a projectdai that would support about 50 monitored sites. A
sample of 50 sites was designed to be efficienttferon-site M&V work, should it proceed. The side
each stratum in that sample was doubled (wherealpesto produce a larger sample of 90 sites fer th

file review. By imbedding the on-site M&V samplethin the file review sample, we can reduce the cost
and time required to move forward with the on-gitek, should the PAs proceed with that step. Thes fi
will be available for producing the M&V plans arttetbasic analysis completed, so that we can proceed
directly to customer recruiting.
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The general sample design strategy developed by KXBMI ERS is to select the target number of sites
by PA, and then evaluate all of the energy efficiemeasures encountered at those sites.

A key determinant of sample sizes and anticipatedigions is the amount of variability that is likéo
exist from site to site in the parameter being ea@d, which, in this case, is the realization fate

therms saved. Since this is the third time thatRAs are evaluating Custom Gas projects, thesens
history for us to use in estimating the expectedreatio. Based on the results of the 2009 Custas
Impact Evaluation, the error ratio was calculatete 0.68, while the error ration from the 2010 tGos
Gas Impact Evaluation was found to be 0.50. Fanmihg this study, we have elected to use a readlona
conservative error ratio of 0.6.

In Table 6, anticipated precisions for this desiglicate that it offers decent precision for thesthlarge
PAs, between +16% and +19%, and a good overaligiwecof £10% at 80% confidence.

Table 6: Estimated Precision for Recommended Samplesign

M&V
Program Mé&V Anticipated
Administrator Total Therms | Error Planned Desk  Sample Relative
Projects SEVT Ratio Review Size Size Precision
Berkshire Gas 5 92,126 0.6 3 2 +25.92%
Columbia Gas 88 1,413,872 0.6 22 13 +17.29%
New England Gas 2 95,831 0.6 2 2 +0.00%
National Grid 197 4,270,497 0.6 35 18 +16.32%
NSTAR 72 1,981,509 0.6 24 13 +18.48%
UNITIL 5 61,963 0.6 4 2 +51.34%
Total 369 7,915,793 0.6 90 50 +10.43%

The on-site M&V was restricted to NSTAR sites onljhe sample size was increased to 16 from 13 in
order to ensure attaining £20% precision or better.

2.2 Final Sample

Table 7 presents the final sample dispositionHerdn-site sample. Of the 16 sites, 10 were psimar
samples, while the balance of sites required rérguone or more back-up site. Each of these lgock-
sites replaced primary sites that refused to ppste in the study.

Table 7: NSTAR Final Sample Disposition

Program Administrator Original Sample Sites w Back- Attempted

ups Recruits
NSTAR 16 6 0 16
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Table 8 summarizes the final sites for which mamipand verification activities were completed and
indicates the PA, the number of measures at thethi¢ application type (R for retrofit, LO for ltos
opportunity), the verified measure description, &ndlly, the facility type.

Table 8: Strata by Site ID for Final Selection
App Type Strat- Verified

Site PA Numb Facility Type

of
Measures

um Measures

304 | NSTAR 1 LO 1 |HVAC, heating Manufacturing facility
system

309 | NSTAR 1 R 1 |EMS, HVAC Public school
controls

312 | NSTAR 1 LO 1 |HVAC, heating DPW garage
system

321 | NSTAR 1 R 1 HVAC, exhaust Kitchen area
controls

327 | NSTAR 1 R 1 |HVAC, boiler
burner control

349 | NSTAR 1 R 2 |EMS, HVAC Public school
controls

352 | NSTAR 1 R 2 |EMS, HVAC Office and laboratory space
controls

353 | NSTAR 1 R 2 |HVAC, boiler Office and laboratory space
burner control

356 | NSTAR 7 R 2 |HVAC, custom Public school

357 | NSTAR 2 R 2 |EMS, HVAC Office and residential space
controls and boiler
controls

358 | NSTAR 2 R 2 |EMS, HVAC Hospital
controls

359 | NSTAR 1 R 3 EMS, HVAC Office and laboratory space
controls

360 | NSTAR 1 LO 3 HVAC College dormitory
comprehensive
study

361 | NSTAR 1 R 3 | Process boiler Manufacturing facility
burner control

362 | NSTAR 2 R 3 |HVAC University dormitory

364 | NSTAR 2 LO 3 | Process hot water | Bottling facility
systems

KEMA, Inc.
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This section presents the approach used by thei@i@h Working Group for developing and using
objective criteria to aid in deciding whether to@eed with an expensive on-site M&V evaluationtfer
PY2011 program. The criteria consist of differemasurements of the quality of the applicant savings
estimates, comparing past program activities (#rebmarks) to the PY2011 program on an application-
by-application basis. The inference was that ifRY&011 program was measurably different from the
benchmark, it would be prudent to proceed withlsitale impact evaluation.

In 2012, the MA Gas Working Group was faced witilamma: Should they move forward with a third
consecutive impact evaluation, or postpone it t@seove resources?

The PAs had sponsored two prior evaluations for@82and PY2010. The approach in both of the
previous studies had been based on on-site M&Vrepeesentative sample of participants. The
realization rate each year was about 70% stateWideas hypothesized that the low realization rates
reflected the earlier implementation model and #sgprocedures became more rigorous, the realzatio
rate would increase to be on par with the elegirigrams, which are typically in the 90% rangedarss
savings.

The past evaluations had concluded that admirigratrors and factors that could have been idedtif

in a more rigorous technical review contributedaoiances in realization rates. The PAs were taking
steps to improve the technical review. Some oRtAs were convinced that significant improvements to
the process had been made, while other PAs corcthhedé process improvements were barely
underway. It was not clear whether the distributdprojects in PY2011, the third year, reflectedde
improvements sufficiently to warrant another impaluation.

3.1 Overview of the Approach

Rather than embark on a full impact evaluationastpone an evaluation entirely, the Working Group
tried a new approach. The group agreed to tasitigin a systematic review of a sample of PY2011
projects, whether the process had changed suffigienwarrant one or more of the PAs proceeding to
full M&V impact evaluation. In concept, significeprogram changes should be the primary trigger for
an impact evaluation because a stable programdipootiuce stable realization rates. This proposed
method offered a method for testing a key eleméptagram delivery — the measures savings estimatio
process.

KEMA, Inc. 3-1 June 17, 2013



E

In commissioning this task, the Working Group agreest to a framework and then to one key ground
rule. In the framework, a statistically selectethpke of PY2011 sites would undergo desk reviews (th
desk review sites) to characterize the curreng sibsavings estimate quality. These results wbald
compared to similar reviews of sites that undervi@Y in the last two evaluations (the benchmark
sites) to determine if there was a measurable iwgment in the PY2011 methods.

The key ground rule was that objective criteria teade determined prior to the completion and
presentation of the PY2011 desk review resultvtadtinadvertent tilting towards a preferred outeom
These were dubbed the decision criteria.

The method for implementing the framework is o@tinn Figure 1 and described in some detail in the
subsequent five sections.

\ 4

5 L

Process
Y
R0
1

-
#o %

o - +
# $%

Output

Figure 1: Framework Methodology
3.1.1 Step 1: The Rubric

As a first step, the impact team had to creatdeator assessing the quality of a project savings
estimate. This rubric had to capture the judgmeretde by an engineer during a review of applicant
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savings and had to be based on the material alatiala reviewer prior to the installation of theasure
and stored in the project file. For example, thmults of the review could not rely on post-instaltgas
usage, because that information would not be edaif@r an engineering review.

The team focused on characterizing aspects ofrtijeqh that could be reviewed from the project file
alone and when done properly would lead to a betttmate of savings. The characteristics consitlere
important could be summarized as follows:

Was the baseline correct for the measure?

Was an appropriate savings methodology employed?

Was there evidence that customer billing had beeswted in reviewing the savings estimate?
Was the savings fraction (savings as a percentiagead pre-installation gas usage) reasonable?

Were all the documents present in the file (appboainvoice, savings estimation description,
native spreadsheets, or models)?

Were the savings reproducible?
What was the quality of the overall savings estefat

These questions were translated to a spreadsisghed to capture the reviewer's responses
systematically and consistently from site to shtkogether there were about 70 parameters entereldeb
engineer for each site.

Pick lists were defined for qualitative parameterpermit comparison across projects. For exantipée,
“overall quality of the estimate” reflects the rewmier’s overall judgment about the estimation method
documented in the project file. A higher qualityisgs estimate provides appropriate assumptions
supported by site-specific information with transgya methods of calculation.

3.1.2 Step 2: Creating the Benchmark Dataset

Once the rubric was designed, the engineering teamt back to the site reports and project fileeced
for M&V sites from the two previous evaluations ajplied the rubric to each site.

For the comparisons to be meaningful, it was ingurthat the judgments of each engineer (a team of
six) were similar across projects and year to yEagineers underwent training on the intent andofise
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the tool and each of the final completed rubrics veviewed by the same senior engineer to ensure
consistency.

A total of ninety-one benchmark sites were reviewsiig the rubric. The results from each of the
spreadsheet templates were compiled into a sirajbesdt.

3.1.3 Step 3: Defining the Decision Criteria

With the benchmark dataset in-hand, the decisitari@ had to be conceptualized and quantifieduichs

a way that that the pass/fail test would be unaodaig once the desk review sites’ results were én. A
noted previously, these criteria had to be estiadtidefore the desk review step to ensure objgctivi
addition, all the PAs and the EEAC consultants, toaahree to the Decision Criteria even though some
of the PAs hoped for opposite outcomes,

There were multiple options for how to proceed. Hoany criteria should there be, and what shouly the
be? Should they be based on a simple site coumeighted in a manner reflecting the site’s impatct o
program outcomes? Should individual criterion béghvieed or each counted the same? How should non-
numeric parameters, such as the quality of estirhatéranslated into an objective score? How shthed
margin between passing and failing be defined?

Ultimately, the Working Group agreed to seven denisriteria, as shown in Table 9. Each critericasw
presented as a percentage of total program tratkerghs meeting the criterion. Thus, the baseline
criterion can be interpreted as indicating thatlthgeline was appropriate at benchmark sites reqiag
74% of the program therms.
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Table 9: Statewide Decision Criteria Summary

Criterion Benchmark Value No Action Weighting

Range Factor
Baseline is appropriate 75% of the time 60% — 89% 40%
Savings method was appropriate 47% of the time 38% — 57% 10%
Savings fraction 8.2% 6.6% — 9.8% 10%
Document inventory 44% of documents found 35% — 53% 10%
Evidence of bills in the file 35% of the time 28% — 42% 10%
Savings was reproducible 54% of the time 43% — 65% 10%
Quality of the estimate 67% reasonable quality] 54% — 81% 10%
Threshold standard 20%

To finalize the criteria, the Working Group haditmlize the range of values for each criterion veheo
M&V would be required (No Action Range) and alsy anterion weighting factors.

The degree of change in the criterion value comsitisignificant enough to warrant proceeding todhe
site work (the “threshold standard”) was 20%. Thigeshold is somewhat arbitrary. Finding that gas
billing is factored into the savings analysis 20%renof the time, for example, shows an improvenment
the estimation process, but it does not follow gaatings will increase 20%. That being said, a 20%
change in a criterion is likely to be large enotmhise above the noise in the results indicatimgen
systematic changes have occurred and yet not@® ¢ to preclude the identification of any
improvements.

An attempt was made to develop an analytical moalating the criteria to the realization rate using
regression analysis. The model only weakly explhithe realization rate. It is speculated that sebet
model would have to account for measure mix, ptaeze, and other factors not directly relatechi® t
savings estimation process. However, the modetaigistently show that the baseline was the most
significant criterion; therefore the baseline ¢rda was assigned the highest weighting.

A detailed example of how one criterion value walswalated follows. Changes to baselines by the
evaluator accounted for about 5% of the 30% disoreyp in realization rate observed in the previous
evaluations. A frequent source of the baseline ghatcurs when the applicant installs a large ahpit
piece of equipment, such as a boiler, where cotteiappropriate baseline, but the applicant ifiedti
the pre-installation equipment as the baseline.
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Table 10 compares the applicant and evaluatorifaetion of the baseline. In some cases, the appti
baseline was not documented at all, or was ambgjulthe cases where the applicant is not clear or
indicates that their baseline is different from évaluator’s are in the Red Zone, while agreengent i
shown in the Green Zone. An improvement in agree¢etween the evaluator and applicant will
improve the estimate of savings.

The value shown in the Table 10 is the portionasldreview estimates, by savings, that fall into th
Green Zone on an aggregate basis.

Table 10: Benchmark Result — Baseline Agreement

Evaluator

Assessed
Clearly code or Clearly pre-
Applicant Assessed equivalent existing conditions

STATEWIDE

Clearly code or equivalent 343,047
Apparently code or equivalent 711,221
Not clear 423,921
Apparently pre-existing conditions 554,288 537,781
Clearly pre-existing conditions 900,235 3,850,840
Savings in green zone 5,686,297

Percent in green zone 74%

No action range >59% <89%

A copy of the memo describing all of the decisioitecia is included in Appendix A.

3.1.4 Step 4: Desk Reviews of Current Projects

Once the decision criteria had been defined anegealgupon, the engineering team commenced the desk
reviews of a statistically selected sample of PY2pfojects applying the rubric to each. The sitesew
selected using an on-site M&V sample strategy aschim Section 2. If the results proved a site M&V
impact evaluation was warranted, the engineeriamteould quickly and efficiently convert the desk
reviews to a site M&V plan.

A total of eighty-five sites were reviewed using tiubric.

3.1.5 Step 5: Using the Decision Criteria

The criteria values were calculated using the ctadpubric results for the PY2011 desk review. The
criteria scores are presented in Table 11 for tde sis a whole and also for the three largest sr
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coding is used to show where a criterion was otith@MNo Action Range (coded red) indicating the
savings estimation process had improved or regiesmse an M&V impact evaluation was warranted.
Criteria that remained within range are color-codezen. Appendix A contains a second memo which
describes the results of each criterion comparison.

Table 11: PY2011 Desk Review Results Compared to €sion Criteria

Benchmark Benff:?r:‘:t\:l/l(i?alue State Columbia Nz(a;cir(i);al NSTAR
Baseline is appropriate 75% of the time 79% 74% 78% 87%
Savings method was 47% of the time 61% 85% 47% 2%
Savings fraction 8.2% 6.8% 6.8% 6.7% 7.6%
Document inventory 44% of docs foung 42% 47% 43% 48%
Evidence of bills in the file 35% of the time 45% 1% 38% 42%
Savings was reproducible 54% of the time 39% 27% 47% 2%
Quality of the estimate 67%qLe:|\§)(/)nable 71% 80% 65% 78%

These findings indicate that a significant chamgpractice is not indicated broadly enough to warra
another statewide impact evaluation (only thresesen criteria are out of range). However, when
examining the results by PA, a different conclusi@as reached for NSTAR. Both Columbia Gas and
National Grid did stray outside of the range mdterothan not. However, considered on a weighted
basis, the criteria indicate only NSTAR showedisight change to warrant another impact evaluation.
Note that each PA had their individual decisiometia which were calculated using the same algorith
as the statewide values.

These conclusions are aligned with the PA repowingrocess changes. NSTAR reported that a
significant and definitive change occurred in th12010 timeframe. Prior to the change, the gas
program manager conducted the savings estimatewgsaiter that date, staff engineers were assigned
responsibility to review custom estimates of sasifthe other PAs did not identify any such sharp
change in practice.

Based on the evidence of this process and theromatfiry information from the PAs, the Working Group
decided to proceed with an impact evaluation of NBE program only.

KEMA, Inc. 3-7 June 17, 2013



E

3.1.6 Conclusions and Recommendations

This approach provides a reproducible and systemagthod for measuring the quality of an energy
savings estimate in a custom program. The metheduseful to the Working Group in deciding on how
to proceed, where there had been fundamental ésagnt before the analysis was presented. The
benchmarking process also yielded a characterizafisavings fractions which may be useful to
application reviewers (see Table 12) and is anlancbenefit of the process.

The final evaluated NSTAR realization rates shosgalstantial improvement over previous evaluations,
which in part confirm the forecasting ability oktimethod. The NSTAR realization rates are summdriz
in Table 12. Clearly, the realization rates havprowed from the PY2010 evaluation. While the PY200
evaluation showed a high realization rate, thelteseere much less precise.

Table 12: NSTAR Realization Rate Trend

Program Year Realization Rate Relative Precision Sample size
PY2009 84.9% +29.2% 7
PY2010 47.3% +11.2% 13
PY2011 84.4% 16.9% 16

However, the method cannot be considered fullydaid with a single data point. It would have been
interesting to compare the realization rates of¢h®As that did not meet the threshold test tdf skeir
rates would have remained stable as indicateddynitdel. The evaluators recommend that the desk
reviews be repeated for at least all sites seldiotean-site M&V in the next evaluation for compswi to
the benchmark for further validation of the metladdittle extra cost.

3.1.7 Comparison of Desk Review and Evaluated

This section compares the NSTAR desk review anthiated results on a site by site basis for thaes si
with both a desk review and evaluated resultsa Agarting point, Figure 2 shows a comparison ef th
desk review projected and evaluated savings t&itrgsavings.
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Figure 2: Desk Review and Evaluated Savings vs. Teking Savings

Figure 2 shows that both savings values are welelaied with tracking savings although the desk
review projection is biased downwards with an unghted realization rate of about 69% whereas the un
weighted evaluated realization rate is 80%. Widek review estimates of savings are not availialnle
the NSTAR PY2009 or PY2010 studies, we suspecatehiews would have shown a low realization rate
with a high rate of variance because the paperwaikso scant in those years. We conclude thatetble d
review projected realization rate can be a meaningtlicator of the direction of the realizationiea
provided the change is large enough, howevemibisa predictor of the magnitude of the improvement

Table 13 presents a site-by-site review of the NBB#es that were both desk reviewed and on-site
evaluated. Two sites did not have desk reviews.
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Table 13: Comparison of Desk Review and M&V ResultSites
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There was one site where the evaluated baseliferetiffrom the applicant baseline. The desk review
had also concluded the applicant baseline wasri@cor For the purposes of this study, the focus eva
identifying whether the applicant correctly idersdf pre-installed equipment or code compliancéas t
baseline case, but does not address changes imbasmnditions, such as operating hours. Ideimgfy
the correct reference baseline (pre-existing vdef e a crucial decision the implementer must make
the review of the application that can have a lamygact on the savings.
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In most cases, the desk review projected and etealuaalization rates were reasonably close. féwa
cases, where both saving estimates relied ondpidlata, the results were the same. However, isom
cases, the results were widely divergent. Therdasmces occurred for the most part as follows:

Smaller sites, which tended to have lower quaktyneates with less site specific information
incorporated into the applicant analysis.

Sites where the billing data was incomplete leadiregdesk reviewer to incorrect conclusions.

These results are not surprising, given that l&sste&an is afforded smaller projects, so themates
would tend to be more generic. Also billing an&ysan be an excellent method for verifying savings
but it is important to have all the affected bélsd also confirmation that other factors such &sipancy
or production are not affecting the outcome.

Figure 3 compares the evaluated realization ratasdesk review quality index which is a 1-5 numeri
compilation of the decision criteria, where a Sn@is the highest quality estimate including sipecific

and credible measure analysis and where a ratitgraficates that no savings methods were documente
in the files. In the graph, the shaded bar reptsse +20% band around the 85% realization rage(time
NSTAR program evaluated realization rate). Thereevedeven high quality sites with quality indicds o
80% or better, seven of which fell in the bandréheere five low quality sites two of which fell the

band. While these are small numbers, the trenidates that the sites judged to have higher quality

estimates produced evaluated realization ratesmbia better aligned to the final program realmati
rate.
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Figure 3: Quality Index vs. Realization Rate
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4. ;

This section describes the site methodology gelydialboth the development of site evaluation glan
the execution of the plans, and the final procesgfoducing program results.

4.1 Measurement and Evaluation Plans

Following the final sample selection of 2011 Cust@as applications and prior to beginning a sité,vis
ERS developed detailed measurement and evaludtos ppplications. These plans outlined on-site
methods, strategies, monitoring equipment placencatibration, and analysis issues. The PAs pravide
comments and edits to clarify and improve the plair to them being finalized.

Evaluators utilized the savings analysis methodekffom the Technical Assistance study (TA)
whenever possible. However, in many cases, the &haodology was unavailable or found to be
incorrect or inappropriate. In those cases, théuavars performed an analysis more appropriatbeo t
measure being evaluated. Adjustments to savingsadetogies were presented and agreed upon in the
measurement and evaluation plans.

The site evaluation plan played an important rolestablishing approved field methods and ensuhiag
the ultimate objectives were met.

4.2 On-Site Data Gathering, Analysis, and Reporting

Data collection included physical inspection angeimtory, interview with facility personnel, obsetioa
of site operating conditions and equipment, andtgieom metering. At each site, the evaluator
performed a facility walk-through that focused @rifying the post-retrofit or installed condition&the
energy efficiency measure. Several of the facditiélized EMS controls which were either partlof t
application itself or controlled equipment that vimduded in the application. Evaluators viewed EMS
screens to verify schedules and operating parametegre applicable. At times, the EMS was utilired
log key parameters, or previously trended dataexérsicted from the system. Instrumentation such as
current loggers, motor status, and temperatureciaggere installed to monitor the usage of thealtest
HVAC equipment and associated affected spaces.oAt sites, combustion efficiency measurements
were taken of the heating equipment. Gas bills vaergiired from the gas distribution company andhfro
customer records.

Weather sensitive measures were assessed usiogdaiktveather data from periods matching the
metering period or the gas billing. Savings esteésatere normalized to a typical year using a typica
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meteorological year (TMY3). Weather stations lodatsest to each facility were used for all weathe
sensitive calculations.

Each site report details the analysis methods sigedific to each project including algorithms,
assumptions, and calibration methods where appdicdbhe actual analytical techniques employed
depended upon the applicant’'s methods, the meamulesite conditions. The methods included:

Hourly temperature spreadsheet model#lost condensing boiler, boiler, boiler controls, EM
heat recovery, and water heater savings were dsthusing an 8760 hour model. Historical
hourly weather data for a twelve month post inatalh period forms the basis of the model,
permitting an hourly calculation of thermal loaddaquipment efficiency. The temperature and
runtime logged measurements are utilized to idgatifelationship between operation and
outdoor air temperature. Operating schedules ateiatorporated into the model. Boiler
efficiency is based on the measured efficiencidésaprlated across the firing range of the boiler.
For condensing boilers, the latent efficiency congra was typically modeled as a function of
the return water temperature. The final model isallg calibrated to actual customer bills.

Bin temperature spreadsheet modelé bin temperature model is a simplified versiortra#

hourly model. While the thermal load and efficiermajculations are similar, the weather is
represented by the number hours of occurrence otittoor temperature by temperature bin
(usually in five degree increments). The bin moglas used in cases where the applicant had also
used a bin model and for some of the simpler measur

Building simulation models Most of the envelope measures including atticlatgn, roof
insulation, wall insulation, and window replacemestre generally modeled using a simple
eQUEST building simulation model. The building slation model captures impacts of thermal
mass and solar gains, which can be important feelepe measures. One of the most complex
sites, a new construction project incorporatingagrded insulation and advanced HVAC design
with radiant heat and cold beam cooling was modeiéd an eQUEST model. The building
models incorporated field measurements and obsengatsuch as boiler efficiency
measurements and building schedules. Models werergity calibrated to customer monthly gas
bills.

Billing analysis A few sites, like the temperature-controlled rémliavalve (TRV) sites, were
evaluated using a two-sided billing analysis, wthesavings was determined to the difference
between the weather adjusted pre and post billitg. dilling analysis was used if the baseline
conditions could not be confirmed and no otherificant changes had occurred at the site. In
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some cases, a one-sided billing analysis was udegte the current facility load was determined
from the post-installed weather normalized billadtega. The pre and post-efficiency conditions
were then applied to the determined gas usagddolate the savings. Bills were reviewed in all
cases to ensure the results were reasonable trofigie bills.

At almost all of the sites, customer billing usagges used to corroborate the savings. Engineersigadm
draft site reports to the PAs upon completion ahesite evaluation, which after review and comment
resulted in the final reports. These are inclugedppendix B.

4.3 Aggregate Analysis Procedures

In order to aggregate the individual site result&fthe Custom Gas sample, KEMA applied the model-
assisted stratified ratio estimation methodolb§¥he key parameter of interest is the population
realization rate, i.e., the ratio of the evaluagadings for all population projects divided by thecking
estimates of savings for all population projectsisTate is estimated for the overall Massachusetts
program, as well as for individual PAs. Of coulthe, population realization rate is unknown, butaih

be estimated by evaluating the savings in a saofpgleojects. The sample realization rate is thimrat
between the weighted sum of the evaluated savorghé sample projects divided by the weighted sum
of the tracking estimates of savings for the samgpts. The total tracking savings in the popolais
multiplied by the sample realization rate to estertae total evaluated savings in the populatidre T
statistical precisions and error ratios are catedldor each level of aggregation.

! [1]The California Evaluation Framework, prepafedSouthern California Edison Company and the fGaiia
Public Utility Commission, by the TecMarket Workeafework Team, June 2005, Chapters 12-13.

2] Model Assisted Survey Sampling, C. E. SarnBalSwensson, and J. Wretman, Springer, 1992.
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5.

This section presents the site and population lesgllts. The site level results include the lastimates
of savings and a quantitative breakdown of theofadthat caused the realization rates to deviate fr
100%. The population level analysis includes agmtdion of the final case weights and the requiltin
realization rates.

51 Site Level Results

Figure 4 presents a scatter plot of evaluationltsor annual therm savings plotted against the PA
tracking savings. The dashed line represents eatiah rate of one. The slope of the solid lin¢his
graph is an indication of the overall realizatiaterand how it relates to a realization rate o%00hese
sample data are scattered widely around the timagwhich supports the estimate made during the
design process that the error ratio would be redgtihigh.

Figure 4: Scatter Plot of Evaluation Results for Amual Therm Savings

There are no outliers that unduly influence theconte.
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5.2 Retrospective Realization Rates

The 2011 custom gas analysis population considtdtedNSTAR population and sample sites whose
data was tracked in 2011. For all other PAs thaufadipn and the sample sites were reused from 2010
analysis. The new sample design used for NSTAR3hgtcata, while the number of strata, the sample

sites, and the population remained the same fatladir PAs.

The 2011 population stratum boundaries for NSTAdh@lwith 2010 population stratum boundaries for
all other PAs were used to calculate new case wsefgh each sample observation. These weightsctefle
the number of projects that each of the sampletpoapresent in their respective populations alogval
for the aggregation of results across strata arsl PhAe final case weights for the study, whicheefl
sample substitutions, are shown in the last columirable 14.

Table 14: Custom Gas Case Weights

Projects in
Stratum Total Projects Tracking Savings Sample Case Weights

Berkshire Gas 1 T 14,496 1 7.0
Berkshire Gas Y. 1 75,188 1 1.0
Columbia Gas 1 73 216,275 4 1§4.3
Columbia Gas 2 16 338,551 4 4.0
Columbia Gas 3 4 450,645 3 1.3
Columbia Gas 4 y. 548,269 2 1.0
New England Gag L iy 23,400 1 1.0
National Grid 1 67 220,311 A 16(8
National Grid 2 20 306,248 3 6]7
National Grid 3 11 328,074 5 212
National Grid 4 7 376,822 1 700
National Grid 5 4 499,881 il 1)0
NSTAR 1 54 486,479 5 108
NSTAR 2 12 659,566 (4] 2.p
NSTAR 3 6 835,464 g 1.p
UNITIL 1 5 31,697 1 5.0
UNITIL 2 1 79,715 1 1.0

The site-level evaluation results were aggregastpustratified ratio estimation. The PA realizatiates
were estimated and then applied to each PA’s tateking savings to determine their total measured
savings. The state-wide realization rate is thie @tthe total measured savings to the total fragk

savings, each of which is calculated by summingssthe PAs. Table 15 summarizes the state-wide
results of this analysis. The realization rateGostom Gas measures was found to be 82.1%. This is
somewhat higher than the analysis of 2010 proj&it$%). The relative precision for this estimagsw
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found to be £9.4% at the 80% level of confidend®e €rror ratio was found to be 0.45, which is lower
than the 0.60 used during the sample design.

Table 15: Statewide Results

Realization Rate Results Annual Therms
Total Tracking Savings 5,491,016
Total Measured Savings 4,507,474
Realization Rate 82.1%
Relative Precision at 80% Confidence +9.4%
Error Bound at 80% Confidence 423,802|97
Error Ratio 0.4p
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The results of the analysis of realization rate®Byfollow in Table 16. Note that the only new ingspa
values are NSTAR'’s; the remaining results are P¥d@ipact evaluation results. It was anticipated tha
National Grid, Columbia Gas and NSTAR would haveugh sample points to produce estimates with
adequate precision to use their individual resilte results indicate that the goal of at least%420r
these PAs was achieved.

Table 16: Results by Program Administrator

Program Administrator Program Administrator
Total Tracking Savings 89,684 otal Tracking Savings 1,710,5p0
Total Measured Savings 34,6600tal Measured Savings 1,172,176
Realization Rate 38.6% Realization Rate 68.5%
Relative Precision at 80% Confidente +0.8%Relative Precision at 80% Confidence +17.4%
Error Bound at 80% Confidence 762 Error Bound at 80% Confidence 203,593
Sample Size Sample Size 17
Error Ratio 0.0RError Ratio 0.6p
|CoumbiaGas [NsTAR |
Total Tracking Savings 1,553,740 otal Tracking Savings 1,981,5p9
Total Measured Savings 1,293,03Votal Measured Savings 1,672,424
Realization Rate 83.2% Realization Rate 84.4%
Relative Precision at 80% Confidenge +12.9%Relative Precision at 80% Confidence +6.9%
Error Bound at 80% Confidence 167,3rror Bound at 80% Confidence 115,662
Sample Size 1Zample Size 16
Error Ratio 0.4RError Ratio 0.31
[NewEngiandGas —  funa
Total Tracking Savings 23,4p0 otal Tracking Savings 111,412
Total Measured Savings 12,90Potal Measured Savings 34,801
Realization Rate 55.1% Realization Rate 31.2%
Relative Precision at 80% Confidente +0.Q0%Relative Precision at 80% Confidentce +48.8%
Error Bound at 80% Confidence - | Error Bound at 80% Confidence 16,807
Sample Size Sample Size 2
Error Ratio 0.0PError Ratio 0.8p
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6.

Overall, the Custom Gas projects for this evaluati@inly were based in HYAC measures with the
majority of those relying on controls to obtain is@s. There were other sectors in the measuretgglec
as well such as industrial process and heatingetisas equipment replacements. Below are major
findings and recommendations that apply statewide.

6.1 Realization Rates

The study produced statewide results that arebteli@9.4%) at 80% confidence. The precision lgvel
were found to be: National Grid: £17.4%, Columbi@sGt12.9%, and NSTAR: £6.9%, which meet the
criteria for applying individual PA results establed in the Protocol memo of November 2010.

The results do not support application by measltieough on first glance, the statistical outcomesy
indicate otherwise. The measure classificatiorursantly not robust enough to support by measure
realization rates. These results indicate perfagadrends, but are not considered reliable fanrptey.

6.2 Program Improvement Recommendations

The evaluation team reviewed project files, coretlicietailed analysis of the information providethia
files, and quantified discrepancies analysis toatak recommendations of this section.

Project documentation should include savings egtisria the native file form and support the
claimed baseline.

Many of the supplied data files included print-cutéy of the analysis or an output summary page.
Very little information was given in these caseth®baseline and expected as-built inputs for the
measures. It is imperative to have all assumedsuned, metered, and/or supplied data that is
applicable to the measure. Without having the déiah constructed the baseline the evaluation team
must re-create this information using non-curretés found on site or through site contacts. In
many instances generally accepted normal opeiiatioged if no other reasonable information is
presented. This can obviously have an effect onvbeall outcome of the project savings.

Controls measures, particularly EMS based stragegiast be verified for proper operation, set

points, and applicability.

One of the main sources of discrepancy in the gavior controls measures is that control strategies
were not implemented. Several projects had stegegat were not implemented because they were
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inapplicable. Upon final inspection, all aspecta ofieasure should be physically and electronically
reviewed for proper implementation and operati@stfhstallation metering may be appropriate for
some large measures to true up savings.

Combustion control savings are often assumed ®a#dixed percentage of total gas usage.
However, the application should include not onky plercentage savings, but the baseline and
projected as-built efficiencies and the billed gsage. The baseline should be documented using
combustion gas efficiency tests or other measutteedbaseline. The resulting parameters can be
easily checked against acceptable ranges to \aligatmeasure.

Table 17 is a compilation of PY09 and PY10 evalda@vings fractions for various measures with the
equivalent applicant savings fractions includedréserence. The evaluated average savings fraction
were calculated using the case weighted actualiated savings for a measure divided by the weighted
baseline gas usage. The table also presentsrtge oh values which fall within one standard dewiat

of the mean savings fraction as an indicator ofvr@ance in savings fractions that were observéd.
Table is ordered by the frequency of the measkmr.example, there were 37 observations of evaduate
boiler replacements where this ratio could be dated.

The evaluators recommend that the implementersd®mgsing the results of this table identified as
“Reference” as sanity checks of individual applmatsavings estimates and as indicator where aedeep
review of an application may be warranted. Howethez evaluator recognizes that each project isuamiq
and as such these values should only be usedaddiional reference point to verify the applicant’
savings estimates if the circumstances deem ig@pjite and not as a substitute for estimatesvonga
using site specific values. Those measures flaggedBackground” are less useful as a cross-check t
savings estimates because of the limited numbebsérvations, the variance of the observationteor
non-specificity of the category (such as Other Gus}.
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Table 17: Comparison of Applicant and Evaluator Saings Fractions

Number Evalusted  Stndard Deviafon  FEEER
of Savings Savings

Measure Measures | Fraction Min Max Fraction
Boiler/DHW replacement 37 6.9% 0.0% 16.1% 12.3% eRzice
EMS 13 8.1% 0.0% 19.8% 8.7% Reference
Boiler Burner/Controls 11 2.5% 0.0% 5.0% 5.0% Rerfee
Heat recovery 9 7.0% 0.0% 19.79 11.4% Reference
Insulation Roof 8 18.5% 1.8% 35.1% 22.6% Reference
Other Controls 7 14.1% 2.3% 25.99 19.1% Background
Ventilation heat recovery 7 4.4% 0.0% 42.6% 4.6% ckgaound
Windows 6 1.3% 0.0% 6.9% 2.6% Reference
Insulate Walls/Attic/Ducts 10.7% 2.9% 18.4% 10.2% Reference
Other Process 19.4% 0.0% 48.5% 24.5% Background
Other non-boiler replacement 4 4.6% 0.4% 8.8% 13.29 Background
Direct fired replacement 3 4.7% 0.0% 10.2% 16.8% ckgeound
Other hydronic/steam replacement 2 32.19 16.9% 7.3 23.0% Background
Air sealing/doors/docks 1 6.6% 12.7% Background
STEAM TRAPS 1 6.9% 5.4% Background

6.3

Evaluation Recommendations

The following recommendations concern future cusgaimpact evaluations.

6.3.1

Evaluation execution

These recommendations concern procedures and mqagmtated to a custom gas impact evaluation:

Consider some summer metering for measures whiciv@ summer gas use such as industrial
processes or re-heat operations.

Several measures included gas savings during suammleshoulder months such as terminal re-
heat. Standard metering and trending during wioperation do not predict this usage as it is
more based on internal loading. While the savirgg®eaiated with shoulder season operation do
not provide a large percentage of the overall gasgs, some metering would provide a means
of scaling those savings for that and other preject
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Evaluators should make every attempt to colledh&llgas billing meter numbers from sites to
ensure proper billing data is issued for multi-meites.

Sites may have several meters assigned to that¢ssgldr customer name. Billing data can be a
tremendous tool for validating savings or useddtenine actual savings depending on the
validity of the correlations. It is imperative thtae correct billing data is supplied with the )
files and evaluators should verify this data ushymeter number assigned to the evaluated site.

6.3.2 2011 program year impact evaluation

The Massachusetts gas programs have once agairgandesignificant growth. The 2009 and 2010
impact evaluations produced similar gross realiratates of about 70% (without the outlier site in
2009). The NSTAR PY2011 M&V impact results shoveesignificant improvement from in the PY2010
NSTAR realization rates.

The PAs and EEAC consultants may wish to considevaround of custom gas impact evaluations of
the 2012 program year for PAs other than NSTARcaBee of the continued rapid program growth and
the PA intention to learn from past evaluations @nitprove implementation processes, program
realization rates have likely not stabilized. Btetewide M&V impact evaluation was skipped for mos
of PY2011 as a result of desk review task whichnatbthat only NSTAR had significant process
improvements.

However, before proceeding with any on-site M&\& evaluators recommend repeating the desk-
review task to further test the validity of the klesview method for triggering more expensive intpac
evaluations. The desk-review task will add atf8tto 10% to the impact evaluation cost, dependimg
the number of sites included in the desk review.
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Appendix A:  Desk Review Memos
Appendix B:  Site Reports
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