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CADMUS

Executive Summary

In 2013 Efficiency Vermont (EVT) launched the Continuous Energy Improvement (CENHdbt,
soughtenergy savings from large commercial and industrial utility customers through chargyeesr gy
management practiceS.he pilotsoughtlasting reductions in eneyguse intensitiesNIWh/unit of
output) by encouraging participants to adopt energy management planning, to clekegesn
operations, maintenance, and behaviors (OM&#)d to track and measure progress towards energy
savings goals

Currently, he pilotenrolls 1lorganizationsn two cohorts.The first cohort formed ifate 2013 and

AyOf dzZRSR a2YS 2F (KS adldsSQa f I NB Sraasecade&onditS NOA I €
formedin late 2015 and included utility customers from the dairy industi@ohort2, whichfocused on
ammonia refrigeration end usesicludedfour industrial participantsEVT's account management and
engineering staff implemeet the program, helping participants identifCEl savings opportunities
implement savings measurgand track, measure, and verify the savings.

EVTreported that theCEDbilot for cohort 1 and Zchieved annuatlectricitysavings of 2,875 MWh and
heating oil and propane savingshB07 MMBtu irthe 2016 reporting yeaThe Vermont Public Service
Department contracted with Cadmus to evaluditek S letefgp savihgs ancbsteffectivenesdor
cohort 1 and 2n 2016.

Research Objectives
The CHPilotevaluation had théollowing research objectes:

1 Measure Cohort 1 and CohorteRergysavings: Independently estimate OM&B electricity and
natural gas savings at each CEIl participant site, accounting for impacts of any capital measures in
2016

+SNRF& 9+ ¢ Qa-spddiici AMKBcap8ai meastiresiandit&al pilot savings
Assess Cohort 1 savings persistence
Measurethe pilotQ @verall costeffectiveness

Assess customargatisfaction and perceived value of the program

=A =4 =4 =4 =

Develop recommendations for improving the pilot data collectimeasurement and
verification (M&V), and impact evaluation approaches, specifically with respéleé timllowing

A Facility data reporting and sufetering
A Establishing reliable M&V baseline models
A Collecting progranmelated costs, including customer costs

91 Identify potential OM&B savings for future program planning

Toperformthe evaluation, Cadmus estimated energy savirmgmducted interviews with CEl program
managers, and conducted a caxffectiveness analysisor each facility, Cadmestimateda basehe
consumption mode&nd predicted consumption (thedjusted baseline consumptipas a function of
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weather, production,and facility closureduring thereporting periodCadmuS 48 6 A Y § SR SI OK ¥ I
electricity, oi] or propaneannual savings by stractingmetered consumption from the adjusted

baseline consumption. We obtained an estimate of CEl savings by subtrgetings from capital

projects not incentivized by th€Elprogram from the facility savings estimate.

For the process evaluation, aus interviewedl1 participants from both cohortsto gather information
about program implementation angarticipantexperienceThrough the interviewsCadmus identified
several potential improvements BV B&V approach thaEVTcan implement.

Conclu®ns and Recommendations

The calculation of the electricity savings realization rate does not include five facilities for which Cadmus
was unable to estimate savings. It was not possible to estimate their electricity savings because of either
the unavailaliity of data or nonroutine events at the facility that invalidated the baseline model. Since

the unavailability of data and neroutine events that prevented evaluation may have been correlated

with the facility CEI savings, the savings realization matéhke evaluated facilities may not have validity

for the unevaluable facilities. As described below, the program-effsttiveness calculation that

Cadmus performed includes the total cost of the program and only the savings from evaluated facilities.

Evaluated Savings

Utility customersachievedsignificantenergysavingsby implementing CEIn 2016,Cohort 1 and
Cohort 2participant facilities saved 5% of electricity consumption, with savings of 4% attributable to
CEl measure® + ¢ Qdlectfic@ylsavings of 4% compare favorably to the savings of SEM or CEl
programs of other utilities.

In 2016,Cohort 1 facilitiessaved 7% oélectricity consumption with savings of 5% attributable to CEI.
Cohort 2facilities, which focused on ammonia fageration processessaved 5% oélectricity
consumption with 3% attributed toCEImeasures

Bectricity savingsof Cohort 1 facilitiedncreased from 3%n 2015to 5% of consumptionn 2016
According taEVTsite reports, Cohort 1 ramped up IBEl ilplementationbetween year 1 and year 2,
whichlikely accounsfor the increasen savings

Individual facility CEI electricity savings estimates varied, though most were in the range from 1% to
5%.In Cohort 1, percentage electricity savings rangetiveen-10%and 19%In Cohort 2, percentage
electricity savings ranged between 1% and'7%.

1 Itis not possible to rule out that CEl implementation caused energy consumption to increase after controlling
for changes in facility output and weather between the baseline and reporting period. Though such an
increase is unlikely, it is possible thattgpant facilities could have incorrectly programed control settings
leading to an increase in consumption.

Appendix CFacility Descriptions G50



CADMUS

Recommendation
EVT should continue to engage customers for more than one year. With continued assistance from EVT,
Cohort 1 facilities increased their electricityr @A y 34 RdzNAyYy 3 GKS LAt 20Qa asSo2,

SavingRealization Rate

Thepilot electricity savings realization rate in 2016 was 98%, indicating that on average#aduation

and EVT estimated similar savings for the CEI pildteelectricity savingsealization rateswere 92%

for Cohort 1and104% forCohort 2 Although there was significant variability in percentage savings
0SG6SSy FTFHOAfAGASEAST 9=+ ¢ Qafor mBividaaNZicitiBgeheyal®y aligied S dI f dzl
The savings realization mfor the evaluated facilities may not have validity for the unevaluable

facilities.

Evaluatedvionitoring, Targeting, and Reportiddodels

IngeneralEVR& o6 a4 St Ay $nodelgagpeatzd béivell Bpgcifiedand to accuratelyestimate
energy saving$or both cohorts.Cadmus tested many model specifications and often chose different
ones than EVT, but the pilot, cohort, and individual facility savings realization rates were close to 100%,
& dz33S 4G A yAonitofiay, targ&irgta@direportinM T&R models are yielding accurate savings
estimates.

Cadmus was unable to evaluate CEI energy saving®16for five facilities either because data

required for evaluationsuch as facility productionvere unavailableor the facilities implemented
changedduringthe baseline or reporting periodshat rendered the statistical models invalidBy

collecting the required data or resetting the baseline period, it should be possible to estimate savings for
these facilitiesn future years.

Recommendation

/| FRYdza R2S& y2i NBO2YYSYR lyeée airAayAaAFTaoryld OKFIy3Sa
continue to use best practices for estimating savings through individual facility baseline models. EVT

should considerindeRA Yy 3 O2y GNRBf QO NAFo6fSa F2N K2t ARF&a | yR
R statistics. EVT should not submit savings claims for facilities thatdtvare need to be rbaselined.

For unevaluable facilities, Cadmus recommends that EVT reséttelines or attempt to collect data
required for evaluation.

CostEffectiveness

The CEI pilotvascost effectivein 2016 assuming a ongear CEimeasure life andor 20152016
assuming &CElmeasure lifeof two or more years Assuming @ane-year measure life e cost per kwWh

of savingsvasapproximately$0.10for 2016 and $0.17 for 2013016. Assuming a twgear measure

life, the cost per kWh of savings was approximately $0.05 for 2016 and 0.09 fe2QQ&5The CEI
electricity savingand delivered fuel savings used to calculate cost effectiveness only include savings
from the evaluated facilities. The administrative program costs were the costs of administering the
program to all participant facilities, not just the 11 facilitiestt@admus evaluated.

Appendix CFacility Descriptions G50
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Analysis of persistence data for individual CEl measures collected fromR Yid&ngews with

energy managersuggests thathe CElpilot has a measure life of two or more years Of

implemented activitiesenergy managers reported thatl remained in place two years later, implying a
measure persistence rate @D6.

CEIl Savings Persistence

9 + ¢ Q pilot is @¥pected to have lasting effector,d NI A OA LI y i a4 Q SAfreugEdt O2 y & dzY |

every orgaiezationfully implemented all keyConsortium for Energy EfficiencEESEMminimum

element definition$, all participantsndicated they werdikelyto continueimplementinglessons

learned through their CEI engagemeand eightsaid they aremore likel to conduct energy efficiency
projects since participating in CEhe SEM minimum elements concern customer commitment to
energy management, planning and implementation of energy management practices, and establishing
systems for measuring and reportipgogress towards energy management goals.

Furthermore, persistence for projects implemented in 2016 and still in place in 201808%soverall,
indicating customers are committed to retaining energy efficiency improvements over time.

Recommendation

Results from the measure persistence analysis suppathange irthe assumption of a CEl measure life
from one totwo years. HoweveEVT should continue to measure the energy savings of Cohort 1 and
Cohort 2 facilities to assess savings persisteRaghermore, EVT should continue to evaluate the
persistence of individual CEl measures and determine the extent to which savings and measure
persistence correlategrutureanalysisof energy savingand measuregersistenceshould informupdates

to measure lifeassumption for the CEl pilot.

EVT Support

Participantswere satisfiedwith support they received from EVT stafParticipants reportedhat staff
werewell equipped to answequestions, provide pertinent informatiomnd resolve problems.
Although partigdantsexpressedonfidence in suggestions and informatiprovided byEVT staff,
occasionallyesponse weredelayed a€VTconsultedwith multiple experts to find answer

Recommendation

EVTshould consider making a list of technical advisors and experdable to participantenabling
organizationgo directly contact specific technical support staff. This could potentially redlued¢ime
required forparticipansto receivea response. EVT could share this list of technical experts at the
beginning of each cohgrtipdatingit as needed over the course of a particip@mngagement.

2 499 {{iNIGS3IAO 9ySNHE alyl3aSYSyid aAyAyYdzy 9fSYSyiaoé
http://library.ceel.org/sites/default/files/Ibrary/11283/SEM_Minimum_Elements.pdf

Appendix CFacility Descriptions G50
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Participant Satisfaction with the Pilot

Overall, participants expressed 8afaction with the CEI fpot. Eight participants indicated they were

very satisfiecand three indicated they wersomewhat satisfied=our participants identified the

workshops and Kaizen events as successful program elements. Four other participants considered the

9+¢ a0l FF¥Qa KSf LIJFdAZ ySaa I+ yR 02 Y YsiOhdphariichahysaid & NBI 4 ;
the ability to involve more handsn people and share experiences with others in related fields also

benefitted the pilot.

Employee Engagement

Participants cited engaging employees as the biggest challenge to their participaiogaging
employees in saving energy was not a primary objectiveElfpiloparticipants.Cohort 2participants
were primarily motivated to participate in the program to save energytaneéduce energy COsts.
AlthoughEVT has designed many employseagment materials for organizatiesnonly one
participant in Cohort 2 completed or plaan employee engagement activity in 2018.

Recommendation

EVTshould consider holding webinars with current participants to exchamigas about lowor no-cost
methodsto engage employeesllowing participants tolearn fromthis strongpeer network. EVT could
continue gatheingtopics and tips from organizations throughquarticipation viaworkshops and
Kaizen events anccouldprovide updates to participantirough monthly energy team meetings

or newsletters.

YearEnd Report

The yearend report remained important for engaging participants in energy saving activities ¢ Q a
changedo the yearend report resulted in a more streamlidepproach to data gatheringrodudnga
report that provided key findingim a mannethat allowed participants to easily determine successes
and challenge®espite thesémprovements staff suggestethcludingadditional quality control checks
to the data gatheringorocessas well agstablishingnore clearly defired report assignments foEVT
staff contributons

Recommendation

EVTshould consider reviewing the analysis process to identify additional quality control steps to ensure
report accuracy and usefulnegaurther,EVT could consider creating a checklist to identify each step in
the yearend report process. This checklist coirdlude ataskdescription, theh y ¥ 2 NJvdouicke,2 y Q &
staff membesresponsible for completing the analysis and contribgto the report(along with staff
responsible for performing previolysdentified quality control steps Such achecklist would preide

3 Kaizen idapanese fodimprovementé When applied to the CEI Pilot, kaizen referstesite workshops
designed to help customers identify lear no-cost energy efficiency opportunities while providing péer
peerinteractions and support.

Appendix CFacility Descriptions G50
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clear communicatiogto all staff about their responsibilities concerning the yead report thus
redudngduplication of tasks.

Peerto-Peer CEI with a Common Energy End Use

Implementing CEI with peers and focusing on a single energy-@selvas a successful modelCohort
2 saved 3% of energy consumption, with individual facilities savings between 1% and 7% of
consumption. Cohort Participantsreported positively about the peer approach, as interactions with
peers providedh means to discugsotential savings opportunities anchallengesThe focuson
ammonia refrigeratiorallowedEVTio provide technical experts who could consult with every
participantin the cohort.

Recommendation

For Cohort 3, EVT is focusing on comranargyend use (hedth care facilities) and should consider
continuing this approach in later cohorts. EVT should consider conducting additional research to
determine whether future cohorts should be assembled based on end use, industry, size, or some other
characteristic

Appendix CFacility Descriptions G50
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Introduction

In 2013, Efficiency Vermont (EVT) launched the CEI Pilot, targeting energy savings from large commercial
and industrial (C&l) utility customers. CEl segligkplaceorganizational and cultural changes to make
reducingenergy waste and energgtensitiesstandard practicefrom the factory flooto upper
managementThe Pilot focused on achievitagtingenergy savings througénergy management

planning, changes ioperations, maintenance, and behaviors (OMg&#)d tracking of progresewards

energy savings goals

In 2016,two cohorts ofutility customerswere enrolledin the program Tablel lists thefacilities in each
cohort, the customer busiess segment, and the launch date. To protect the identities of participants,
Cadmus assigned a unique identification number to each participant facility. Throughout the report, we
use these unique identification numbers (F12) when referring to individiparticipants andacilities.

Cohort 1 launched in 2018ith eightC&lcustomersincludingi 2 YS 2 F +SN¥ 2y (1 Qa I NEHSaA
Cascadé&nergy delivered the pilot to this cohoffohort 2 launchedin 2015andincludedcustomers

with similarenergyend uses Cohort 2 includedour utility customersh y  + SNX 2 y (i Q &whiehk A NB A Y
consumed a large amount of electricity for ammonia refrigeratiBV.T facilitated the program for

Cohort 2 and plans to continue this role for future cohdrBespite having the same kickoff dates,

Cohort2 participants were at different CEl implementation stages in 2016, @khactivities

commencing at differenttims C 2 NJ (i K S  tohdrtZEWTpans fiokadddven customers, with a

focus on health care facilities.

Tablel. VT CEl Pilot Participants

ParticipantID Industry/CommercialBusinessSegment

Cohort 1
F1 Hospital/Medical Center 02/13/2014
F2 Manufacturing N/A
F3 Manufacturing 03/25/2015
F4 Manufacturing 06/17/2014
F5 Manufacturing 02/13/2014
F6 Manufacturing 02/01/2014
F7 Resort 02/01/2014
F8 Manufacturing 02/01/2014

Cohort Z
F9 Manufacturing(Dairy) 11/11/2015
F10 Manufacturing(Dairy) 11/11/2015
F11 Manufacturing(Dairy) 11/11/2015
F12 Manufacturing(Dairy) 11/11/2015

*All participants attended a kickoff workshop 11/11/2015 but each participant implemented CEI activities at a differer
pace.

4EVT used Cascade Energy as a technical consultant for the first Cohort 2 workshop.

Appendix CFacility Descriptions G50
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Participation Process

Participationin the CEI pilot involvedustomer recruitmenttraining presentationsand CElprogram
implementation

Customer Recruitment

In both Cohort 1 and Cohort EVT account management staff recruited participaetglaining the
fundamentals of CEI along with thenefitsof participation.Interested customerstéended a kickoff
workshopthat provided an overview of the pilot and outlin@ilot steps and activitieaNorkshop
content for both cohorts vassimilar with the addition of Cohott feedback included in the workshop
for Cohort 2. Cohort 2 participants attended the workshop on Novem11, 2015.

Following the kickoff workshop apticipants signed &emorandumof UnderstandingMOU)that
summarizd the customer§rommitment to the programPilot participation requiresorporate and
facility level commitment.

Training Presentations

EVT held several workshops for participants. They held similar workshops for both cohorts in the first
year of engagemertiut participants in Cohort 2lsoattended two technologybased workshops

focused on ammonia refrigeraticeand heldan Ammonia System BlitEhroughout 2016 and early 2017,
the following training presentations were offeréd Cohort 2 participants

Refrigeration Best Practices (tvpart) workshops
Data Tracking Tools workshop
Ammonia System Blitz

Progress workshop

= =4 =4 =4 =

Yearend reporting workshop

CEIl Implementation
Once participants were enrolle8, + ¢a€cdunt management and engineering staéiped participants
to undertake the following

1 Identify CEI savings opportunities
1 Implement savings measures

1 Track, measure, and verify savings
1

Improve organizational focus on facility energy management practices

Specifically, ach participant identifid an energy champion, who coulidive roles such dacility

manager, energy expert @ome other facility leecontact To help participants identify savings

opportunities, EVT staff conducted site assessments for each company. During these site assessments,

EVT staff devel@ma an Energy Management Assessmaeaéntifying significant energy uses and
developngregression analysis MS ExcelFollowing the site assessment, the company fedran

energy management team which inclutle y Sy SNH& OKIF YLA2Y G GKS O2YLN y

Appendix CFacility Descriptions G50
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account management and engineering staff. During the first few months of engagéhneeenergy
team createl an energy planbegan metering and data tracking, and establishezbenmunication plan.

Participants tenddto meet with EVT on a regular basis, although the frequency of meetings degend

2y Sl OK 02 YLJ yeé Qahroughdh@BgcommunicatiRandupdatesiwith the energy
team they modifed their energy plan.

Atthe& S I oddRIgsion, EVT staff prepared a yead reportthat summarizd findings frompilot
activities so organizationsouldidentify successes and challengesonsideigtheir goals for the
followingyear.

Methodology

This section describes research methodologies usednducting the following evaluation tasks, as
included in the research plan:

1 Document review
Staff inteviews
Participantinterviews

Energysavings analysis

=A =4 =4 =4

Costeffectiveness

To answer research questions addressing program design, processes, delivery, and performance,
Cadmus conducteiterviews with EVEtaff andpilot participants To estimate CEIl ergyr savings and
costSTFSOUADSYySaas /I RYdza O2yRdzOGSR AYRA@GARdZ f
Cadmus evaluated th2016facility and CEI energy savingsfiour Cohort 1participantsandthree
Cohort 2participants

Document Review

Cadnus used the document review to determine which participants could be evaluabloand
understand what savings measures were implemergedach facility Cadmus established that the
statistical modeling was the best tool to use to estimate energy savirae? listsdocuments
reviewed by Cadmus

Table2. ReviewedDocuments

2016 Monitoring, Targeting, and - - p . A oA
. Report outlininghe2 NBI YAl F UA2y Qa AYLI SYSYUSR |
Reporting(MT&R reports P g y y y

CEOnePager Program @scription for potential organizations

StatisticalTools Benefits @scription for usingtatistical tools to track energy use

MOUTemplate Agreement organizations signegon startingtheir engagement with the Pilot
CElAssessment Tool ¢22f 2dzif AyAy3a LINBPINIY YAitsSaldzySa FyF
CEDverw.ewPowerPomt PresentatiorEVTcreated to introduce the program to potential Pilot participants
Presentation

CEMWhite Paper Paper describing 9 L  LINEeBeft3 Y a Q

SampleEnergy Plan Workbook for organizations traglg energy reduction activities and ideas

Appendix CFacility Descriptions G50
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Interviews

In June and July 2018admus conducted six telephone interviews with EVT. staff with the EVT
program management staff, three with energy consultants and one with account managers. The
interviewsaddressed the following topics:

1

= =4 =4 =4

Objectives and goals

Pilotdelivery, data management, communication, and ygud reporting
Participant motivation

Successes and challenges

Suggestions for improvement

Participantinterviews

In August 2018Cadmus administered telephoreterviewswith 11 energy managersixrepresenting
Cohort 1 and five representing sacilitiesin Cohort 2The objective of these interviews was to assess
customer satisfaction and perceived value of the Pilbieinterviewssought to achieve the following
objectives

1

)l
T
|l

Assess implementation challenges and successes
Achieve insights into adoption and persistence of CEI activities
Assess satisfaction with program components

Identify possible implementation improvements

The interview responses generally reflect feedback about participant experience inR2&ii8ipant
Interviewprovides a copy of the participamiterview guide

Energy Savings Analysis
Cadmus estimated the CEI electricay, and prgpanesavingdor each participating facility that
reported savings in 2@1° To estimate the energy savings, we perforntled following:

1. Modeledeach¥ | O Aehekgycdr@uinptionduring the baseline period

2. Predicteds KI G G KS ¥ Fcansumptionvauld hageyb& e facility not
implemented CEI (i.eadjusted baselinenergy usegs a function of facility output,
occuparty, weather, and other determinants of consumption

3. Estimatedfacility energysavings as the difference between metered consumption and
adjusted baseline consumption.

4. Calculatedhe CEI savings by subtracting savings from incentivized capital projectthizom
facility savings estimate.

5 Following the forthcoming kiform MethodsProject on Srategic EnergyManagemenfprogram evaluation,
Cadmus defined the facility as the arafaa site over which energy use would be measured and analyzed.

Appendix CFacility Descriptions G50



CADMUS

Cadmudollowed best practices for conducting whefacility savings analysis, as outlined in the
International Performance Measurement and Verification (2@@¢ocol Option C, Whole Facility
Guidelinesand in the U.S. Department of Energy Uniform Methods Project (\8#Rdegic Energy
Management Evaluatin Protoco[2017) The rest of this section describése methodsusedin
greaterdetail.

Overview

Cadmus estimated CEI savifgiseach facilitypy comparinghat¥ I OA f A (1@ Q& conSuim@iohs R
duringthe reporting periods A (i K { K &djustéd Oasdlire @rer@yinsumptiorduring the same
period. The reporting periodvasthe period during whiclCEkavingsvere estimated The baseline
periodwasthe period before CEIl activities took plaeadwhichthe evaluation analyzed tegimate the
Fl OAf Al @ Qa cansudidn AdjuSied SagedineBn8umption was estimated with regression
model ofbaseline perio&nergyconsumption.

Figurel illustrates CEIl energy savirggimation, showing metered energynsumptionand adjusted
baselineconsumption The dotted area representie facilitysavinggi.e. the area between the
adjusted baseline andhetered energy use For simplicitythe exampleassumeshere were not any
incentivized capitgbrojects This implies that the facility savings equal the CEI savings.

Figurel. Estimation of CEI Energy Savings

Metered energy consumption

Adjusted baselinedstimated)

-:3:(;_

Facility energy consumption

Baseline period Reporting period

Bl B3 B5 B7 B9 B11 P1 P3 P5 P7 P9 P11 P13 P15 P17 P19 P21 P23
Time

Cadmusestimated the adjusted baselinging facility energgonsumptiondata from the baseline
period. Using regression analysige adjustedthe baseline energy consumption for baseline and

Appendix CFacility Descriptions G50
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reporting perioddifferencesin output, weather, occupancy, or other mgured variables affectirg
FILOAftAGEQA SYySNHe O2yadzYLIWiA2y o

Cadmusestimated facility savings as the difference between metered energy use and adjusted baseline
energy use. We estimated CEIl savings by taking the difference between estimated facility aading
savings from capital projects receiving incentives through other EVT programs that the facility
implemented during the reporting period. If the facility did not implement such capital projects, CEl
savings equald the estimated facility savings.

Thisapproach for evaluating CEI Pilot facility savings yedurate savings estimategpon meetingthe
following conditions:

1 No omitted variable bias (no confounding variable§)he regressiomust becorrectly specified
andmustnot omit key variables adttting energy use. Specifically, the model controls for all
variables affecting energy use that correlate witBimplementation.

1 No measurement errorThe mode® iadependent variables were not measured with errBor
SEFYLX ST | FIOAfAGeQa 2dziLizi Ydzad 68 NBLEZNIGSR

Cadmus attempted to avoid bias from omitted variables by including all relevant variables in the
baseline energyise modé. A description follows of procedures used $electing the regression model
variables The procedure asdesigned to minimize potential omitted variable bid®. minimize the
potential for measurement erroiCadmusverified the baseline period definitioand reviewedhe
energyuse, output, and occupancy dafiar outliers and errors.

Energy savings analysis for each facility invoffireeimain steps (listed below and followed by detailed
descriptions):
1. Verify the facility boundaries and availabilityesfergyuse data.
Define the baseline and reporting periods.
Replicate reported modedoefficientsand savings.
Build the baseline regression model.

a s> D

Estimate facility and CEIl savings.

Step 1. Verify the Facility Boundaries and Availability of EAdsgyDéa
For each facility, Cadmus verified the following:

1 Facility boundaries (i.e., the area over which energy use was measured)
9 Facility energy use and other key variables at the facility were available
Facility energy use and other variables were measgmtistently over time

Cadmus followed up with EVT staff to resolve discrepancies or missing data for a facility. In general, EVT
staff or CEl consultants were able to ansWersequestions or to provide the missing data.
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Step 2. Define the Baseline aRdporting Period

Cadmuseviewed theh Y LIt S Y SefinitiSriddthe baseline and reporting periador each facility.
We checked whether the baseline period covered a full year. If it did not, we vesiffédientdata to
build a valid model of facility energpnsumption were availabl€admusleemedll monthsas
providingenough laseline data for a valid model.

Step 3 Replicate Reported Mod€ébefficientand Savings

Cadmus revieedEVID & Y& Rfoftednthe sitereportd Yy R I G 4 SYLIGSR (G2 NBLX A Ol
coefficients using the defined baseline and provided data. Cadmusailgghtto replicate reported

savings using the reported model coefficientst Wasunable to replicate the reported model

coefficientsor reparted savingsCadmudollowed up with EVT staff to discuss the discrepancies.

Step4. Build the Baseline Enerigyse Model
Specifically, Cadmus followed these steps to construct the baseline consumption model:

1 Step 4a. Identify the candidate set of explatory variables:Cadmus slectedthe candidate
variables by reviewing the annual participant report, which included information dfaility
energy output, weather, and otheronsumptiondrivers

1 Step 4b. Identify significant energy drivera&: criticalfirst step in identifying significant energy
drivers was visualization of the consumption, weather, occupancy, and production data. We
plotted these variables against each other and time. These graphs depicted bivariate
correlations in the data and timednds. For participants with monthly and weekly data,
Cadmus fit and tested several baseline model specifications for each facility, selecting the model
GKIG o0Sad FTAG GKS FlLOAtAadGeQa olaStAayS LISNA2R S
intervalconsumption data, Cadmus used Least Absolute Shrinkage and Selection Operator
(LASSO) regression, an automated model selection process, to select the regression model
specification. This approach involved partitioning the baseline period data and perfpouin
of-sample croswalidation of model predictive accuracy for a large number of candidate models.
For remaining facilities with weekly or monthly consumption data, Cadmus selected baseline
models by evaluating their predictive accuracy using wildinple measures of fit such as
adjusted R F statistics, and the AIC statistics

1 Step 4cReview and slect the final baseline modelCadmus eviewed theselectedmodel and
O2YyFANNXSR GKIG GKS Y2RSt gl a O2yarmuSyd sAGK A
consumption.

The Appendix includes a more detailed description of the steps Cadmus followed to build baseline
consumption models.

Appendix CFacility Descriptions G50



CADMUS

Step 5. Estimate Facility Savings
¢CKS FTAYlLIf Y2RSt ast Sdustedasélige efetgi donshimptBooktheT I OAf A (& Qa
following general form:

Equationl
Q| QE 6 O O O | T Qi 6O 6NN K R
With model variables defined as follows:
0 ThetGAYS AYyOUSNBIf O6RI&X 6SS12 2N Y2YUKOX
dailyenergy use was modeled and enetgse data were availabler a full
year.
Q Energy consumption of the facility during tHetime interval.
a Intercept indicating facility average base load enengg per interval

€ 600 O A vector of different outputs produced at industrial facilities during théime
interval.

0'Qd&n Qi rovéctoitof different outdoor temperature variables (e.g., HDD, CDD, average
daily temperature) affecting facility energy use during tHi time interval.

1 A vector of coefficients that indicates the relationship between energy use and
key explanatory variablgg.g.,outputs, outdoor temperature, and occupancy
For example, the coefficient on output would indicateerageenergy ue per
unit of output.

¢ o1 A vector of additional explanatory variables and/or indicators relateal to
T I O Aehekgy o@samption during thé time interval. This may contain
facility closuresproduction variablesindicators of changes to the facility, or
indicators of changes in measurement.

[ A coefficient vector that indicates the relationship between the additional
explanatory variables and energy consumption.

- The model error term representing unobsenalinfluences on energy
consumption in period t.

To estimatefacility savingsCadmususedEquationl to calculatethe adjusted baseline energy use, as
shown inEquation2:

Equation2
| "QE O OG0 O | T Qi o&(‘) 6 QO i

where (His the adjusted baseline energy use for time intetyahd ldenotesan estimate.
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As noted adjusted baseline energy use is an estimate of energy consunip@dthadnot been
implementedduring reporting periocdonditions Cadmus estimatethcility savings during intervalof
the reporting period , asthe difference in adjusted baseline consumption and metered consumption

Equation3
iU QU Q
The sum of savings over th¥ intervals of the reportingeriod estimated total facilitysavings during
the reporting period;Y

Equation4
Y i HU

Cadmusestimated CEIl savinfir each facilitypy subtracting any capital projects incentidzthrough
other EVprograms {Y) during the reporting periofom Y

Equation5
v v oty

LA AY 3 GKS FEOAL A G QGadruy gbtdihet estidtatiSHAKESA LBHcypitalfMIRitIZONT] 4 =

savingsCadmughen proratedsavings from capital projects implemented 015 (if still in-service)
and2016

CostEffectiveness

Camus conductethe costeffectiveness analysis using thershont (VT)2016 Statewide Screening Tool
whichEVT provided to Cadmus. BMSEs the societal @b test (SCT) to screenS NJY 2eyfelig® a
efficiency programsTlable3 presentsbenefits andcostsincluded in the SCT for tHRCBS pilot

Table3. SCT Benefits and Costs

Electric Energy
Electric Capacity
DRIPE Program Administration
Electric Externalities
Non-Electric Benefits
aCadmusncorporated the2016 DRIPE values included in the tool thiototal benefits reported.

Cadmus obtained the dstate of 2016 energy savinf®m its analysis gbarticipantelectricity
consumption EVT provided the pil@dministrative costsand Cadmuassumed participants did not
incur additional costs to participate in the prograio estimate the optimaCEl measure liféCadmus
conducted a sensitivity analysis and calculated-effgtctiveness results, where effective useful life
(EUL) = 1, 2, 3, drb years, as shown rablel.
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Evaluation Findings

Thissection describes findinggawnfrom the document review, staff interviews, participant
interviews energysavings analysis, and caffectiveness analysis

Pilot Goalsaand Objectives

l'd GKS tAf20Qa o60S3AAYYAYyIAI 9+¢ S iAppeddix EBhssSgoald 2+ £ &4
includedidentifying costeffective energy management strategies, engaging customers, and developing

systems to track energy saving projects and activitiéisile efforts to achievemost goals are ongoing,

2yS KFra 0SSy | OKAS@SRY Wadnmorsteatedtiht saviags froniberanvioali  F A NA |
changes could be quantified through a measurement and verification (M&V) approach.

LY FRRAGAZ2Y (2 GKS LAf206Qa 3F21fa IyR 202S00A0Sas
costeffectiveness godbr Cohort 2. While EVT did not set participation goals, it did estimate eight to 10
participants would be required to meet cesffectiveness goals. Although, EVT did not have savings

findings when program management staff spoke with Cadmus, those ieveedi felt they were

probably on track to meet their cosfffectiveness goals with the four participants (representing seven

facilities) enrolled in Cohog.

Pilot Tools

This section summarizes interview responses pertaining to the tools participan&\andtaff utilize to
implement and participate in the Pilot.

CEIl Tools

Pilot participantscontinue to use many tod and activitiesemployed during their CEl engagement
Tabled showsthe extent to which participants are implementing each actiunit2018 The table shows
each toolor activity, the number of pilot participants in each cohort who said they were implementing
that tool or activityin 2018 along with deié on the frequency of the activity or the specific type of tool
implemented.
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Table4. Implementation of CEl Tools in 2018

Tool Cohort 1: Implementing in 2018 (n=6) Cohort 2: Implementing in 2018 (n=5)
00

1 33%(2) holds meetings weekly 1 67% @) holds meetingsnonthly
Energy TearMeetings 6 | 1 509%(3)holds meetings monthly 3 | 1 33% () holds meetingsit least once

1 17%(1) holds meetings quarterly per year
Employee Engagement 4 1
Activities

0,

11 50% (2) updates the planonthly 1 3% 0 updatee he pramontiy

EnergyAction Plan 4 9 3 0 )
gy 1 25% () updates the plamuarterly 1 33% () updates the plasemi

1 25% () updates the plamnnually annually

40% P) useCotopaxi

20% () useSensai

20% (1) us®S Energy Metrics
20% L) use an internal system

1 50% B) useSensai
Energy ManagemerSystem 6 | 1 33% P) useSkyFpark 5
1 17% () use arinternal system

= =4 —a -9

1 17% () tracks energyveekly

1 50% B) tracks energynonthly
1 17% () tracks energguarterly
1 17% () tracks energannually

70% B8) tracks energynonthly

Energy Trackin 6
gy g 25% () tracks energwgnnually

EVT Internal Communication

Throughout most 2016, EVT staff met monthly to discuss CEl, buttineyntly are in the process of
shifting to a quarterly steering committee. They continue to hold ad hoc meetings when needed to
discuss workshop ideas anther implementation strategies.

Energy Management Software
Fourpilot participants tracked energyse and CEI milestones using SENSEI; two used Strata (Cotopaxi);
two used internal systems; and one used SkySpark.

Both EVT staff and pilot participants reported that the energy management tools were easy to use

and that they had not experienced major pbdems Fourparticipants using SENSEI found the system
very easyr somewhat easyo use in tracking energy usage and CEIl milestones, given itfriesely

layout, easyto-navigate format, and ability to track energy usage at a granular level. Threxd fmutr
SENSEI users were Cohort 1 participants, and none of the users reported issues with the tracking tool.

TheCohort 1 participant using SkySpark said the systenmsaa®what easyo us, and one of the two
participants using Strata (Cotopaxi) statédt system wasery easyo use. Aparticipant using an

internal system RS Energy Metritssaid it was onlgomewhat easyo use because making new

reports and navigating the software could be cumbersome for those unfamiliar wigh fiarticipants
were stisfied with the energy management systems in place for tracking energy use and milestones,
and they did not have any plans to change them
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YearEnd Report

During the last evaluation, EVT staff faced various challenges in gathering consistent infoforatien
database and in compiling a separate yead report for each facility, which proved tir@®@nsuming to
complete. At the time, EVT expressed concerns afioktS NBseddineds @ participantsue to the
great amount of detail included in eacéport.

Since the initial yeatend reporting for the 2015 pilof EVT has made changes to improve the report

and the processRather than delivering a separate report for each company, EVT streamlined the report
to focus on key findingsummarized for each company within a single report. EVT also developed a
process to simplify data gathering. Along with this process chan@ecitedted a spreadsheet to

indicate data needed from each company. In the future, EVT plans to have quarterly or semiannual
checkin meetings with participants, procuring progress reports; so EVT can begin integrating this
information into the yeatend report earlier than at the close of the year.

Although the yeaiend report process has improved, one staff member suggested more direction was
needed regarding which EVT staff member was responsible for contributing to each report section. The
same staffer suggested incorporating more quationtrol steps to make certain the report uses

accurate information throughout.

Staff offered another suggestion for improving the yead report: adding more detail about behavioral
changes that, though difficult to measure, could be useful to highlight, elgyaisibility for less
tangible impacts.

Pilot Satisfaction

In the participantinterviews Cadmussked questions pertaining to satisfaction with various aspects of
the program.

Overall
Overall, participants expressed satisfaction with the CEI progravith eight answering they werevery
satisfiedand three answeringsomewhat satisfied

Cadmus asked participants to elaborate on program aspects that worked particularly well. Four

participants identified the workshops and Kaizen events as successfuapr@&jements. Four other

LI NIAOALI yia O2yaAiARSNBR (GKS 9x¢ adlFFQa KSt LFdzZg yS:
success. One participant said the ability to involve more hamdgeople and share experiences with

others in related fields also befitted the pilot.

Cohort 1 participants noted that the EVT team, afdhe-year report, and peeto-peer networking
were the aspects most useful in helping them improve energy performance. EVT staff helped
participants realize that their projects weeehievable, provided practical experience, and provided
expertise in unfamiliar areas. The enfithe-year report helped participants draw a baseline to which
they could compare themselves, determining which areas they could improve.
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According to EVT sfafCohort 2 works well as all participants use the same ammonia refrigeration
technologies. All face similar challenges, and gegoeer networking helps them identify opportunities
they otherwise might not know abouEocusing the cohort on one technolgdelps participants

identify ideas for improvements and leads to deeper discussions regarding how to make
improvements and provides an easier path to succegdditionally, Cohort 2 was located in the center
of the state; so participants found it easie@r attend hosted visits or workshops.

Workshops

Fourpilot participantsattended workshops in 2017 or 2018, with three of four workshop attendees
belonging to Cohort. Participants answered questions about their satisfaction levels with several key
workshop components: workshop locations, workshop lengths, numbers of workshops offered, and
topics addressed in each worksh@pverall, participants expressed satisfaction with atbrkshop
components, as shown ifigure2.

Figure2. Workshop Satisfactiori2017 and 2018)

Engagement with workshop attendee

Topics of workshops|

Number of workshops

Location of the workshop:

Length of the workshop

Number of Respondents

W Very satisfied M Somewhat satisfied

Source: Participant interview question H&8 G ¢ KA Y { Ay 3 F062dzi GKS g2N] akKz2Lla e2dz | (
CEkngagement, please tell me how satisfied you were with the following aspects. Were you very satisfied,
somewhat satisfied, not too satisfied, or not at all satisfied With 6 y' I' n 0

A Cohort Iparticipantsaid they weresomewhat satisfiedvith the topics ofeach workshop as they were
typically geared towards residential and commercial interests, and the participant specialized in
industrial production

Pilot participants provided suggestions for improving the workshops. One Cohort 1 participant said
tailoring workshops to businesses with common interests and helping similar business networks would
help improve the workshops. A Cohort 2 participant suggested placing a greater focus on refrigeration
as it could be the most cumbersome of the enesgying improements. Two Cohort 1 respondents did
not have recommendations to improve the workshops.
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While the interview did not ask pilot participants about specific workshops, EVT staff said that several
Cohort 2 participants who attended a workshop on ammoniagefation returned to their

organizations and immediately made changes, such as lowering the head pressure on their systems.
Information they learned from other participants during this workshop inspired them to increase
efficiency.

Kaizen Events

Twopilot participantsfrom Cohort 1 attended a Kaizen event in either 2017 or 2018. Both characterized
the Kaizen events agryuseful(n=2).These participant®und them helpful in identifying energy
saving opportunities, and they used the event as a springb@@rfuture projects.

Pilot Components

Pilot participants answered questions about their satisfaction wfithir interaction withEVTstaff. As
shown inFigure3, al respondents expressed satisfaction with EVT.

Figure3. Satisfaction with EVT

Ability of EVT to resolve problems (n:_ 1
1 2 3 4 5 6 7 8 9 10

Number of Participants

11

B Very satisfied ™ Somewhat satisfied  Not too satisfied

SourceParticipant interviewquestion J1eRYX  at £ SF a8 | yagSNI GKS TF2tf26Ay3 ljdzSaidaz
with your [INSERT STATEMENT]. Were you very satisfied, somewhat satisfied, not too, satisfied
atallal GAaTASRKE

Participants were satisfied with support they receivdtbm EVT staff, finding them wekquipped to

answer and resolve problems and to provide accurate informati@wverall, participants had

confidence in the suggestions and information that EVT staff provided due to their attention to detalil

and broad knowldge of various equipment types. One Cohort 2 participant neagoo satisfiedwith

0KS GAYStAySaa 2F 9x¢Qa NBalLkyaSa FyR GKSANI FoAf A
lacked engagement with their project, reflected in their overadipensiveness. Three other participants
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said turnarounds to resolve issues or answer questions sometimes took longer as questions had to be
deferred to others.

Participants also answered a question about the most important information provided by their CEI

021 OK® {SPSY LI NILGAOALI yGaA OAGSR 9x¢Qa g¢gAffAydySaa
FEOSNY I GAGS 2LWGA2ya F2NJ AYLINRPOGSYSyiGad hyS LI NIAOA
bring in a full range of equipment experts. Anothertpapant highlighted the importance of receiving

outside perspectives from other facilities during a Kaieeent.

Project Implementatioand Persigince

Participants answered questions regarding the status of projects implemented during th#oCEI
Cadmug) |j dzS a ( A 2 yha stakuKRdR IpEosiaf hRprojectswith the highestexpectedsavings
listed in the 2016 yeaend reportfor each participantOf 46 total project activities, 34 were
implemented Of implemented activities34 remained in placetwo years later, implying a measure
persistence rate ofl00%

Table5. CEI Project Implementation and Persistence Rates

Cohort Total Projects Projects Implementation | Projects Still in Persisence Rie
Implemented Rate Place

Cohort 1 100% 10 100%
Cohort 2 67% 24 100%
Total 46 34 74% 34 100%

Note: Table shows project implementation and persistence rates for up to six projects at each facility with higher
expected savings. Projects were sampled fromligtan the 2016 yeaend report.

One Cohort Jarticipantdid not implement five of six planned project activitighse tohigherthan-
anticipatedinitial equipmentcosts Although he activitiescouldbe implementedn the future, they
have no plans to iplement themin the coming year, unless they receive additional fundigpther
Cohort 2participantcited similarcostconcerns moving forward with a project adding VFDs to
evaporator fans.

Cadmus aske@ohort 1participantsif activities they implementg during their first yearemainedin
placein 2018 with 150f 16 activities remaiimg in place from the first year. Orngarticipantcould not
recall if they implemented one program activiOne R&D compressor replacement project and one
personal spacedater related activity were not implementddr the first year. Theparticipantindicated
they replaced their main compressor and had not replaced the R&D compresisavasa
supplemental unit. Thearticipaing facilityalsofoundit too difficult to enforce turning off personal
space heaterin a diverse work environment.

According to EVT staff, most participants in Cohort 1 continued engaging in the pilot to varying degrees,
and they continued to meet as an energy team to condhetr energy assessmeriEVT staff saichese

utility customers have identified many new capital, operational, and maintenance projects since the first
year.
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Motivation for Participation

The interviews asked both EVT staff and participaritg utility cuistomers were motivated to

participate in the PilatResponses differed between the two interview groufsscording to EVT staff,
Cohort 1 participants continued to engage in CEl as they had committed resources and continued to
realize savings from formend current projectsAccording to Cohort 1 participants,amagement and
EVT support motivatethem to continue some CEl engagement elementsle Cohort 2participants

said theywere motivated to participate due to peg¢o-peer networking, given the focum ammonia
refrigeration.

Participants were primarily motivated to participate in the CEIl pilot by energy and cost savifighort

1interview participantssaid theycontinued to engage with the pilot as it helped them reduce energy
consumption, complet¢heir projects, and achieve green initiatives. One participant said they could not

KFIgS O2YLX SGSR GKSANI LINP2SO0a 6AGK2dzi GKS /9L LINE:

Cohort 2interview participantssaid theyparticipated in thepilot to save money and reduce energy
consumptia (three of five responses). Omarticipant enrolledn the CEIl prograno fulfill
requirements forB-Corp Certification.

Pilot Engagement

Cohort 2 focused on businesses with the same end @amonia refrigeratiom rather than on

different end uses, as Cott 1 did. According to EVT staffy R LJF NJi A-@portdhig singuar a St T
technology focus helped participants remain engaged in the pilot as they could discuss successes and
OKIFffSyaSa soKAES 0SySTAlGlexadpleFtivg couldskai aundit resSItS NB Q 1 Y ;
and prepare a similar action plan for improvements due to similar technologies. Although all Cohort 2
participants were participants in the dairy industry, they shared ideas with one another throughout their
engagemat. They did not express concerns with EVT staff regarding sharing of energy efficiency

strategies. EVT staff suggested this cooperation occurred because these companies were not in direct
competition and used similar technologies.

Challenges

Cadmus askeloth interviewgroupsto indicate challenges Bil participants faced implementing CEl.
Both cohortsindicated thatobtaining Yhanagement and staff participatiofiand ¥inding time to
attend workshops and hold energy management team meeti@ygre challerges.

Nine of 11 piloparticipantsindicated the following challenges:

1 Bringing management and other staff onboard with the program (four responses)

9 Finding time to attend workshops and to meet with EVT staff (two responses)
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1 Alack of communicatiomwith EVT staff (one response)
9 Actual saving$alling short ofanticipated savingéone response)

1 Motivating staff to change old habits (one response)

In the 2015evaluation pilot participantslisted finding timefor attending workshops and implemeng
projects as top challengdtwo of five), but this was less frequently mentioned (one of nine) in these
interviews

Table6& dzY Y NAT Sa Fff LINIHAOALIYyGAQ OKFftSyaSas AyOf dz

Table6. Participant Challenges

Challenges

Resources an&Employee Engagement

1 Finding enough time to focus on CEI

9 Taking time off to share ideas and coordinate schedules among participants

1 Difficult to focus on employee engagement at the starthef CElprocess agarticipants focused onperational and
maintenance changes

1 Maintaining management support

1 Management turnover

Data Management

9 Difficult to adjust regression models when production chahgechangesvere made to equipment systensuch
asHVAC

1 Getting timely energy datiiom utility

Other

1 Maintaining interest in between activities

Although Cohort 2 has largely been succes&\ullstaff identified the following challenges for future
cohorts:

1 Competition among companies producing similar products and unwillingnesste s
proprietary production information

Travel time for site visits among participants and Kaizen events
Keeping companies focused after their first year of CEl engagement

Not having an established end date for engagement

6 Although one pilot participant stated communication with EVT staff was a challenge they said it may be due to
internal staff changes.
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Suggestions fadmprovements

Both pilot participants and EVT staff provided suggestions for improver8enaf 1Ipilot participants
suggestedecommendatios to improve the program:

1 Provide more resources for employee engagement

Facilitate better scheduling with managent to increase program participation
Provide more support frorthose withhandson experience in the field

Achieve dasterreturn-on-investment from the program

Schedule more workshops proximity to business locians

= =4 =4 =4 =4

Arrangemore faceto-face time wih EVT staff

EVT staffecommended continuing tasethe commonend-use cohort approachs it encouraged
continued engagemenDnestaff memberrecommended standardizing data required from participants
allowing EVT tausethe data for internal quarterly progress reportsdetermine whethergoals are

being met Onestaff member said it would be helpful if EVT established a timeline for active
engagement and followap activities.

Future Participation

All 11 pilot participants said they werevery or somewhat likelyto continue to implement lessons
learned through their CEI engagemetitightpilot participantssaid they weranore likelyto conduct
energy efficiency projects after participating in the CEI program, while twictlsaiprogrammade no
difference and oneparticipantsaid they werdess likelyNo differencesemergedacrosscohorts
regardingtheir likelihood of conducting energy efficiency projects.

The Cohort Participantwho wasless likelyo conduct energy eftiency projects said a lack of funding
and interest from their administration imped their efforts. Thepilot participantssad they weremore
likelyto conduct such projectdue to resources, increased awareness, and project opportunities
provided bythe program

EnergySavings Analysis

This section provides estima@ffacility and CEIl savings in 2016 for evaluated facilities. To pretherve
confidentiality of participating facilities, Cadmus assigned a unique ID to each evaluateddadilityes
the unique IDs when refengto individual facilitiesFacilities operated by the same customer share the
first letter and number of the ID. For example, the same customer operates facilitie$ &iid FE2.

Analysis Sample

In20169 + ¢ Qa / wdeddeVerfparticipahtyi®Cohort {nine separate facilitiesind four
participants in Cohort Bseven separate facilitiesyable7 provides brief descriptions of éfacilities,
including customer segmestfuel types, frequency of available data, adldteswhen CEI engagement
began.Appendix Gacility Descriptiongrovides further details on each facgjlitNote that several
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participants enrolled more than one facility in the pilot. Cadmusrested savings for each facility
separatelyusing the methods described in tl#ergy Savings Analysisction ofMethodology

Cadmusietermined thatfive of 16 participantfacilitiescould not be evaluateth 2016 Reasons fothis
varied, butit largelywas attributable toa lack of necessary thaor an energydriving eventunrelated to
the pilot coincidedwith the LJA f BeginRifg. One facility discontinued CEl engagemehile another
had notstarted CEl engagemerty 2016.

F2: This facility cls® to not to continueengagenent with the 2016 CEI pilot.

F3 Cadmuscouldnot obtainthe datanecessary to evaluate 2016 pilot savings.

F4: he facility installed a new machinesedin production after the baseline perigdhusrendering

the baseline periodnvalidfor estimating adjusted baseline consumption

F5: EVEstablishedi] K A & Paséinefduridgdh@ 8016 reporting yeamd did not report 2016
savings

FXEL EVT could not obtain an important production variable that Cadmus required for building a

sdisfactorymodel

F1L0¢ E1: Cadmus determined the current baseline peri@s$inappropriate for estimating adjusted
baseline consumption becauga the first month of the program yeathe facilitymade
significantchanges tats operations that were not&ptured by production variables and were
unrelated to the CEI pilot

Cadmus conducted a separate analysis for each fadilifyding,and fuel type evaluaing 15 models in
total: 11 electric models, three propane models, and one oil model.

Although Cadmus could not estimate CEl saving816 #or these facilities, program costs from implementing
CEl at these facilities were included in the pilot esfé¢ctiveness calculations. By collecting additional data
required for evaluation (F3, FB1) or establishing 2016 as the baseline perioceadof a previous year (F4,
F5, F1€E1) it may be possible to reduce the number of facilities that were not evaluable through statistical
analysis.
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Table7. Facility Characteristics

Industry/Commercial CEIl Beginning Engagemen
Cohort | Facility ID ustry I Fuels Data Frequency ginning Engag
Building Segment Date

Hospital/Medical Center Electric Daily 02/13/2014
F2 Manufacturing Electric N/A N/A
F3 Manufacturing Electric N/A 03/25/2015
F4 Manufacturing Electric N/A 06/17/2014
F5 Manufacturing Electric N/A 02/13/2014
F6 Manufacturing Electric Weekly 02/01/2014
Cohort 1 Resort: Electric Electric: Dalily;
FCE1 HoteI/Confgr.ence Propane, Oi Prop.ane: Monthly; 02/01/2014
Center/Dining Oil: Monthly
FIE2 Resort: Priva.te. club for Electric, Electric: Weekly; 02/01/2014
events/Dining Propane Propane: Monthly
FIE3 Resort: Fitness/.Pooll Electric, Electric: Weekly; 02/01/2014
Indoor Tennis Propane Propane: Monthly
F8 Manufacturing Electric Daily 02/13/2014
FXE1 Manufacturing Electric N/A 11/11/2015
FXE2 Manufacturing Electric Weekly 11/11/2015
FXE3 Manufacturing Electric Weekly 11/11/2015
Cohort 2 F1GE1 Manufacturing Electric Monthly 11/11/2015
F1QE2 Manufacturing Electric Monthly 11/11/2015
F11 Manufacturing Electric Weekly 11/11/2015
F12 Manufacturing Electric Monthly 11/11/2015

*This participant opted not to engage with CEl in 2016

Pilot Annual Savings Estimates

This section reports CEI Pilot annual savings estimates by cohort and fuel type. Facility savings were
estimated as the difference intiel OAf A 18 Qa4 | R2dzai SR o6l aStAyS O2yadzyl
and included capital projects implemented during the reporting perldl savings are savings

attributable to the CEI program and were estimated by subtracting savings from capital peajeisting

EVT incentives. Electricity savings are presented in MWh, while oil and propane savings are presented in
MMBtu. Cadmus provided precision only for facility savings as it did not have standard errors for capital

project savings.

Evaluatedracilityand CEIl Percentage Savings
Figure4 shows the percentage capital project, CEI, and facility savings in 2016 by fuel type and cohort.
Percentage savings were calculatesithe ratio of savings over adjusted baseline consumption for 2016.

In 2016 participant facilities saved 5% of electricity consumption, witavings o#% attributable to
CEImeasures Facility electricity savings were statistically different from zeviah a margin of error of
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+/- 1%with 90% confidenced + ¢ Q dlectfic@tylsavings of 4% compare favorably to the savings of SEM
or CEI programs of other utilitiés.

In 2016,Cohort 1 facilitiessaved 7% oélectricity consumption with savings ob%attributable to CEI.
Cohort 2facilities saved 5% oélectricity consumption with 3% attributed toCEimeasures The

difference in 2016 savings between cohorts could be attributable to the differences in customer
business segments or the durationtoéatment.H nmc gl & GKS / 2K2NIi mMQ&a &S

Between 2015 and 2016, 2 K 2 NJi electfldity sdvidds increased biyvo percentage pointsin 2015
Cohort 1facilities saveaver 5%of electricity savings, wit@El savings of almost 3% both reporting
years, capital projects accounted falbout 2% ofsavingsCohort 2 achieved firstear CEIl savings in
2016 approximately equal to the firgear savings of Cohort 1 in 2015.2016,Cohort 1facilities saved
24%of oil consumption,but propane savingsvere not statistically different from zeroThree facilities
in Cohort 1 consumed propone, oil, or both fuélkhoughthe savings weretatisticallydifferent from
zero,there is high uncertainty about the true savings. The @0%fidence intervafor oil savings range
from 10%to 39% Cadmus did not evaluate oil and propane savingghe 2015 pilot evaluation
because of the unavailability of required data.

8  Strategic Energy Management (SEM) Evaluation Report. Report. SBW Consulting, Inc. & The Cadmus Group.
February 2017. https://www.bpa.gov/EE/Utility/researeh
archive/Documents/Evaluation/170222_BPA _Industrial_SEM_Impact_Evaluation_Report.pdf.

Resource Conservation Manager Program Evaluation Final Remte# S (i { 2 dzf Rhe GadiBudBrauQ &
July 2018https://conduitnw.org/Pages/File.aspx?rid=4525

9 Reference 2015 report: https://projects.cadmusgroup.com/sites/6560
P0O1/CEIl/Shared%20Documents/Report/VT%20PSD%20CEI%202015%20Full%20R epock Firdl=1
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CADMUS

Figured. 2016 CEI Savings as a Percentalgéansumption, by Fuel Type
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Note: Error bars around evaluated facility savings indicate confidence intervals at 90% confidence.
Evaluated CEIl Savings and Realization Rates

Cadmus evaluate@016CEklectricity savingsf 2,875 for the pilot,1,284 MWhfor Cohort 1, and

1,591 MWhfor Cohort 2.Table8 shows 2016 evaluatd electricity savings and realizations ralgsfuel
type and cohortln 2016, Vermont saveftom capital project and CEl measufe840 MWhin Cohort 1
facilities and2,095 MWhin Cohort 2 facilitiesBothfacility savingestimateswere statistically different
from zero with 90% confidence. After removing capital projectragsyCadmus estimated that Cohort 1
saved 1,284 MWh and Cohort 2 saved 1,591 MWh from CEIl measuresONVi&&:savings accounted
for 70% and 76% of total facility savings in Cohort 1 and Cohort 2, respeclivetgtal CEl savings in
2016measured B75MWh.

Cadmus evaluate@d CElkelectricity realization rateof 98% for the pilot,92%Cohort 1, and of 104%
Cohort2/ I RYdza 20GFAYySR @SNE aAYAEFNI /9L StSOGNROAGE
M&V processes are yielding accurate saviegtmates.For the 201%valuation,Cadmus estimated a
very similarsavinggealization ratefor Cohort 1 081%.

Table8. 2016 EvaluatedElectricCohortEnergy SavingdWh/year)

Cohort Number of Evaluated Relative | Capital Project| Evaluated Reported Realization
Facilities Facility Savings Precision Savmgs CEl Savings| CEIl Savings Rate

Cohort 1 1,840 10% 1,284 1,397 92%
Cohort 2 5 2,095 25% 504 1,591 1,531 104%
Total 11 3,935 15% 1,060 2,875 2,928 98%

Thecalculation of the electricity savings realization rate does not include five facilities for which Cadmus
was unable to estimate savings. It was not possible to estimate ehegtricity savings because efther
the unavailability of data or nonroutinevents at the facility that invalidated the baseline model. Since
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the unavailability of data and neroutine events that prevented evaluation may have been correlated
with the facility CEIl savings, the savings realizationfratthe evaluated facilitiesay not have validity
for the unevaluable facilitieg\s described belovihe program costeffectiveness calculation that
Cadmus performed only included the savings from evaluated facilities.

Cadmus evaluate@ELklectricity savingsof 946 MMBtu for oil but estimated statistically insignificant
facility propane savingsTable9 shows 2016 evaluated electricity savings and realizations fates|
and propaneFa one facility with heating oil, Cadmus estimated CEI savings of 946 MMBthré&er
facilities with propanagas Cadmus estimated propane savings4xX1 MMBtu. This estimate was not
statistically diffeent thanzero, howeverNone of theoil or gadaciities implemented any capital
projectsduring the pilot period

Cadmus evaluated 85%savingsrealization ratefor CEl facility oil saving&Vhilethe heating oil
savings realization rate was only 65%, there was high uncertainty about the true savings. For both fuels,
0KS NBLRZ2NISR al @A yestimatesl SOB@nfideicd iktdryal / | RY dza Q

Table9. 2016 Evaluated®il and PropaneCohort Energy SavingMMBtu/year)

Fuel Number of Evaluated Relative Capital Project| Evaluated Reported Realization
Facilities Facility Savingg Precision Savings CEl Savings| CEIl Savings Rate
Oil 1 946 946

61% 0 1,452 65%
Propane 3 471 324% 0 -471 335 -525%
Total 4 224 133% 0 224 1,807 12%

*Number ofuniqgue modelsEVT had some facilities with multiple sites gmdpane and oil savings for one facility.

FacilityLevel Savings
In this sectionCadmugpresents estimates of individual facility savings and comparessiherted and
evaluatedfacility and CEI savings for individual facilities.

Electricity

Figure5 showsevaluated facility savings, evaluated CEIl savings, and evaluated capital project savings as
a percentage o&djusted baselineonsumptionin the 2016 reporting peiod for facilitiesfor facilitiesin

Cohort 1 For facilities without capital project savings, the facility and CEI savings will be equal and the
savings markers iRigure5will overlap.

Evaluated CEIl savingr Cohort lranged between-10% (F7E2) and 19% (F6bhut savings were
positive for all facilities except FGE2 Overall, @aluated facility savingsere estimatedwith good
precision as suggested by thramall error bars ifrigure5; uncertainty was largest fdacility FZE2at
+/-6% of estimatedacility savingsExcepffor this facility,Cadmus evaluated positivadility savingghat
significantly differel from zero for all facilities in Cohort 1.
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Figure5. Cohort 12016 EvaluatedElectricitySavings as a Percentage of Consumption
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Note: Error bars around evaluated facility savings indidaie confidence intervals at 90% confidence.

Figure6 showsevaluated facility savings, evaluated CEIl savings, and evaluated capital project savings as
a percentage oadjusted baselineonsumption during the 2016 reporting periéar facilitiesin
Cohort2.

Cadmus evaluatedtatistically significant positive facility savings for all facilities the cohort,
exceping facility F12(where the confidence intervaincluded zerg. Evaluated CEI savings ranged
between 1.3% and 7.0%admus estimatethe largest uncertainty for FXB2facility savings5%of
estimated facilitysaving$.
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Figure6. Cohort 2 2016 Evaluated Savings as a Percentage of Consumption
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Note: Error bars around evaluated facility savings indicateciwefidence bounds at 90% confidence.

Figure7 plots evaluatd CEIl savings agaimnsiported CEIl savings for individual facilitidfie 45degree
lineis the set of poits where reported savings equad evaluated savings, indicating a 100% realization
rate. If the reported and evaluated savings were approximately equal, the points will lie close46-the
degree line

For most facilitiesthe evaluated CEI savinggpproximately equatd thosereported by EVTFor seven

of 11 evaluated facilities, we did not find significantly different 2016 facility saestgeates Cadmus
evaluated significantly different facility sagsithan those EVT reported for four facilities: facilitg =D

and all three facilities of participant F7. Although CEI savings realization rates for F7 facilities ranged
from 27% to 177%, the absolute differences in savings were small and did not liregeitt the

realization rates for Cohort 1. Cadmus also evaluated statistically different facility savings for Facility F9
E3, which had a substantial impact on the Cohort 2 realization rate. This was driven due to difference in
model specifications.
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Model Descriptiongrovides further descriptions of each model

Figure7. Electricity Evaluated and Reporting CEIl Savings
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Oil and Popane
Figure8 presents evaluated facility savings, evaluated CEI savings, and evaluated capital project savings

as a percentage of facility electricitpnsumption during 2016'he propane gas savings ranged between
-24% and 40%. However, uncertainty of propane savings was large for all facilities, as shown by the wide
confidence intervalsThe largest uncertainty ocawd around evaluated facility saviedor facilityF7¢

E2, with plus or minus 38% savingke estimate oheating oil savings was 24% for facilityEL.
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Figure8. 2016 Evaluate®il and Propanesavings as a Percentage of Consumption
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Note: Error bars around evaltied facility savings indicate the confidence bounds at 90% confidence.
Facility oil and propane savings equal CEIl savings for these facilities.

Figure9 compaesevaluatd andreported oil and propan€El savings. AsHiror! Reference source
not found., the 45degree line shows where reported savings egdavaluated savings, indicating a
100% realization rate.

For oil and propane facilities, there was considerable variance between the evaluated and reported
savingsHowewer, Cadmus did not find significantly differer016facility savings for three of the four
facilities due to imprecish estimatedevaluatedsavings Thoughsavinggealization rates for facilities
F7E1 Oil, FGE2, and FGE3 propane ranged frorl,098% to 65%, facility savings estimates did not
statistically differ from the EVT savings estim#teility F€E1 was the only propane facility to reduce
consumption durig the 2016 reporting period as well as the ofagility to statistically differ from the
EVT facility savings estimateor this facilityCadmus evaluated a 486% realization r&éferences in
final model specification as the biggest drivesf the laige savings realization rate
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Model Descriptiongrovides a further description of each model

Figure9. Oil and Propane Evaluateand Reporting CEIl Savings
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CostEffectiveness

Tablel0showsCEl program inputs for tHg016costeffectiveness calculatiorn 2016, otal

administrative program costs were3%$3,852 total electricitysavings wer@,875MWh, and total

delivered fuel savings were 64 MMbfliheCEElectricity savingand delivered fuel savingsetaken

from Table8 and Table9 and only include savings from the evaluated facilities. As discussed above, the
savings realization rate for evaluated facilities may not have validity for unevaluable facilities. The
administiative program costg/ere the costsof administering the program to all participant facilities

not just the 11 facilitiegdhat Cadmus evaluated

Tablel0. Statewide Screening Tool Inputs

2016Total ProgranCosts $323,852
2016 ElectricitySavings (kWh) 2,874,846
2016 Delivered Fuel Savings (MMbt 64

91 [ Qa 1,2,3,5
Load shape Industrial Process

Tablel1 showsthe CELJA f @diafféctivenessn 2016F 2 NJ RAFFSNBY (G FaadzylLliAaz2ya
measure lifeCadmus calculated program ceeffectiveness under the assumptions of measure life o

one year, two years, three years, and five yeatwere is lack of evidence about CEl savings persistence,

and little agreement in the DSM industry about measure kewever, the results from this study about

the persistence of individual measures segthat the CEI measure life is at least two yekris. most

common for program administrators to assume a CEl measure life of three¥ears.

The costeffectiveness analysis indicates th#e pilot programwas costeffectivein 2016for all
measure lifeassumptions accruing higher net benefits as the assumed EUL increéaBlee B/C ratio
increased from 1.1 for a onrgear measure life to 3.0 for a thrgear measure life. Thus, even if EVT
assumes conservatively that the measure life was-year, the pilot remains cosgffective.

10 Until recently, there was little research to substantiate assumptions about energy management program

measure life. However, in 2018, Energy Trust of Oregon and Puget Sound Energy published a joint ACEEE study

that provided evidence to substtiate a SEM measure life assumption of three years. See Vetromile et al. (2018).

Gt SNEAAGSYOS La b2 CdziAtSodé 11/ 999 {dzYYSNJ { GdzR&é 2y 9yS
https://aceee.org/files/proceedings/2018/#/paper/everdata/p266 ETO collected measure life data for O&M and

behavioral measures implemented through its energy management programs. The authors found that the median

life of energy management meares was greater than three years. In a separate study, PSE found that 97% of

energy management measures persisted at the time of evaluation, which was between 6 and 30 months after the

start of participation in the industrial optimization program.
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Tablell. 2016 CEI SCT C&dfectiveness Results

EUL=1 EUL=2 EUL=3 EUL=5

Benefits $316,410 $619,833) $911,929  $1,513,167
Costs $298,359 $300,887 $303,390 $308,774
Net Benefits $18,050 $318,946 $608,539  $1,204,393
Benefit/Cost Ratio 1.06 2.06 3.01 4.90
Levelized $/kWh $0.11 $0.05 $0.04 $0.02

The CEl pilot was cogfffective over itsfirst two yearswith assumedmeasure life of two or more
years With a benefitto-cost ratio of 0.73,He 20152016 CEDbilot did not provecosteffective when
assuming a measure life of ogear. This was largely due the programparticipants starting CEI
implementationmid-year and only savings energy for part 2015.Thebenefitto-cost ratioincreased
to 1.41, 2.07and 3.34, assumingwo, three, andfive-year measure lives respectively

Tablel12 shows the 20182016 portfoliclevel costeffectiveness results for the CEl pilot.

Tablel2. 201516 CEIl SCT Ceisffectiveness Results

EUL=1 EUL=2 EUL=3 EUL=5

Benefits $479,379 $935,275 $1,374,599 $2,232,999
Costs $658,903 $661,430 $663,933 $669,317
Net Benefits ($179,523  $273,845 $710,665 $1,563,681
Benefit / Cost Ratio 0.73 1.41 2.07 3.34
Levelized $/kWh $0.17 $0.09 $0.06 $004

aThe20152016 portfolio costeffectiveness results are expressed in 2016 doll:

/ I RYdza Q |IpefdistercafindividBar measures iBE| participantaciliiesbased on interviews
with energy managersupports the assumption of a CEl measure life of two or more ydavs.years
after the 2016 program yeat,00% of CEI measures in Cohort 1 and Cohort 2 facilities remained in place.

Whilethe measure persistencenalysissuggests that CEIl savings would also persist for at least two
years the analysis is not conclusivglf-reports by participants of persistenod individual measures
may not correlate exactly with savings more rigorousind comprehensivanalysis of savings
persistence would analyzbe consumptionof CEI participant facilitieend potentiallyinvolve site visits
or other verificationto corraborate energy manageeportsabout measure persistence
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Appendix A. Participantinterview

Efficiency Vermont

Continuous Energy Improvement Participant Interview Guide 2018

Reseatchable Quesions

Assess implementation challenges and barriers L1L2
Gain insight intadoption and persistence of CEI activities B1-B2D1-D2 E1 F1-F2 G1-G6K1-K301,N1
Identifyimprovements for implementation C2C3H3J3M3
Assess satisfaction with pilot components C2G3G5H1,H211,12,J1,J2K4K5M2,M1
Assess implementation and pettsisce of capital projects 0-E4
A. Introduction
Al. May | speak witfCONTACT NAMEDPRIF NO NAMEMay | speak with the persomho is most
familiar with your facilities Continuous Energy Improvement pilot programTHAT PERSON IS
NOT AT THIS PHONEMBRER, ASK FOR THEARME AND PHONE NUMBEND START AGAIN]
1. Yes
2. Noor not a convenient timeASK IF REPONDENT WOULD LIKEARRANGE A MORE
CONVENIENT TIME GRYIOU CAN LEAVE ASBAGE FOR A MORERBPRIATE
PERSON]
98. 052y QUASKY® SPEAK WITHEDNE WHO KNOWS ABBEGIN AGAIN
99. (Refused]THANK AND TERMINATE
A2. I St f 2ANSERTOMNMEalling from Cadmns on behalf of Efficiency Vermont. We are conducting

an important study about your participation in the Continuous Energy Improvement program. It is

our understanding that you are the energy champiofiFg&CILITY NAMHE$ this correctPlF NOT,

ASK FORHE PERSON WHO IS MOST FAMILIAR WITH THE CONTINUOUS ENERGY IMPROVEMENT
OR CEI PROGRAM AT YOUR FACILITY?]

1.
2.
3.

98.
99.

Yes

No, person is able to come to phopeSK FOR PERSON WH@IND START AGAIN]
No, person is not able to come to phoffleET NAME AND PHONEMBER, SCHEDULE
CALL BAGK

652y QUASKY@ SPEAK WITHVRDNE WHO KNOWS ABBGIN AGAIN
(Refused]THANK AND TERMINATE

[COHORT ONWe may have spoken with you or anothrepresentative from your company a few
years ago. We are contacting you again to see how the program has changed since we last spoke.
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B. Energy Team
B1. Do you have an energy management team at your facilityREEDED: This is dedicated staff for
energy and eergy efficiency.]
1. (Yes)
2. (NO)[SKIP TO NEXT SECTION]

B2. How frequently does the energy team me¢PEAD LIST IF NEEDED]
1. (Weekly)

(Brweekly)

(Monthly)

(Quarterly)

(Semiannually)

(Annually)

(Other)[SPECIFY]

98. 652y Qi 1y260

99. (Refused)

No akrwd

C. Energy Management Assessnt

[I[F COHORT 2, ASRC3IF THEY CONDUCTEDEMA]

Cl. Do youremember creating an energy management assessmiéntPEEDED: This is also known as
the CEIl assessment. It lists process steps and milestones such as selecting an energy champion
writing an energy policy, creating an action plan, performing audits and other milestones.]

1. Yes
2. No
98. 52y Qi 1y29

C2. How useful was the energy management assessment in implementing the program?
1.  Very useful
2 Somewhat useful
3. Not too useful
4 Not at all useful

C3.  Why b you say it waNSERT ANSWER FRCTHA?
1. [RECORD RESPONSE]

[ASK IF COHORT 1 AGDMPLETED AN EMAYEAR ONE]
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C4.  You conducted an energy management assessment wbarstarted participating in the program.
When was the last time you updated it? NEEDED: This is also known as the CE| assessment. It
lists process steps and milestones such as selecting an energy champion, writing an energy policy,
creating an actiomplan, performing audits and other milestones.]

1. Never updated it
2. [SPECIFY YEARS]
98. 52y Qi (y2¢

D. Employee Engagement
D1. Have you already conducted or are you planning to conduct any energy related employee
engagement activities in 2018?
1. (YesJASKD14
Dla. What kinds of activities have you completed or are planning for 20187
2.  (No)

[IFD1=2]

D2. 2Ke& | NByQi @&2dz 32Ay3 G2 O2yRdzOG Fye SYLX 28885
1. [RECORD RESPONSE]

E. Energy Action Plan (Energy Management Plan)
E1l. During the program, you developediist of planned processes, programs, and projddtay
frequentlydoyouulR I S G KA & f Aa[RKADZIZTdz R @2dz al & X

1. (Weekly)

(Birweekly)

(Monthly)

(Quarterly)

(Semiannually)

(Annually)

(Other)[SPECIFY]

98. 052y Qi 1y260

99. (Refused)

No MDD

[ASKE2E4IF COHORT 2. ASICIBHORT 1 AND NEW MBJRES ADDED SINEEILINTERVIEW]

E2. | have some questions about the statussofne ofthe projects implemented during the CEI
program. I'll read each oné¢lease tell me if the activity was implementddlit was implemented
please let me know if it is still in pla#ASK ABOUT 6 MEASURES]

E2b. Did you implemenfACTIVIT?]
1. (Yes)
2. (No)
3.052y Q0 (y260
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E2c. [IF YESE itstillin place?
1. (Yes)
2. (No)
3.052y Q0 (y260

[ASK IFE2GNO]

E3. Why wa§EACH MEASURE NOT IMPLEMENTEZG temoved?
1. [RECORD RESPONSE]
99.

[ASK IFE2B-NO]

E4.  Are you planning to implement it?
1. (Yes)
2.  (No)

[ASK IF COHORT 1 F®RERY MEASURE IMRERITED DURING FIREAR]

E5. [ASKIF IMPLEMENTED IN FIRST YEAR AND IS A CONTIANSIRE] wtld like to discuss the
FOGADGAGASE @2dz AYLI SYSY(SR RdzZNAYy3 &2dz2NJ FANRG &S|
activity is still in place or is still being implemented.

1. Yes
2. No[ASK ABOUT EACH NO RESPONSE]
E5a. Why did you stop implenmging this activitydSPECIFY]

E5b. Are you planning to implement it again in the future?

E6. [ASKFOR ANY ACTIVITY NOEBMENTED INFIRSTYEAR] X LQft NBFR GKS I OGA
organization had not implemented when | last contact your organization. Let me ikaow of
these has been implemented since th¢ROR EACH NO, ASK IF THEY PLAN TO IMPLEMENT IT IN
THE FUTURE.]

F. Energy Performance
F1.  As part of the programyou tracked energy performancklave you continued ttrack energy
performancesince you started participating in the program?

1. (Yes)
2.  (No)
[ASK IFF1=1]
F2. How frequently is energy performance reviewe&®=AD LIST IEEEDED]
1. (Daily)
2. (Weekly)

3. (Biweekly)
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G1.

G2.

G3.

G4.

G5.

G6.

CADMUS

4.  (Monthly)

5.  (Quarterly)

6. (Semiannually)

7.  (Annually)

8.  (Other)[SPECIFY]

Energy Management System

Now | have a few questions about how you track energy use in your organization.

What system do you use to track energy usage @El milestones?
1. [RECORD REPSONSE]

[ASK COHORT 1 ONLY]

Is this the same system you used when you first began the program?
1. Yes
2. No
G2c. Why did you change to a different system to track energy usage and CEl
milestones?
[ASK IF51=1]
What specifically do you track?
1. [RECORD RESPONSE]
How easy or difficult is it to use tRENSERT EMS SYST&glem to track energy usage and CEl
milestonesVould you say .[READ LIST]
1. Veryeasy
2. Somewhat easy
3. Neither easy nor difficult
4.  Somewhat difficult
5.  Very difficult
Why do you say it BNSERT ANSWER FRE#&o use that system to track energy usage and CEI
milestones?
1. [RECORD ANSWER]
Are you going to continue to use this system to track energy use and CEIl milestones?
1. (Yes)
2.  (No)

G6d. Why did you stp using this systemRECORD RESPONSE]
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Workshop Satisfaction
Thinking about the workshops you attended as part of your CEI engagém20t7 or 2018
please tell me how satisfied you were with the following aspaatsre you very satisfied,
somewhat satied, not too satisfied, or not at all satisfied WERTATEMENTJAFTER FIRST ONE
REPEAT SCALE AS NEEDED] [RANDOMIZE ORDER]

Hle. Location of the workshops

H1f. Length of the workshops
Hlg. Number of workshops that were part of the program
H1h. Topics of each workshop

H1li. Engagement with other attendees during the workshops

[ASK FOR EACH STAEERNT IHIWHERE RESPONDENIDSSFOMEWHAT, NOT TGQR NOT AT ALL
SATISFIED]

Why were yoUINSERT RESPONSE FROM{1H?
1. [RECORD RESPONSE]

What suggestions, if any, do you have for improving the workshops?
1. [RECORD RESPONSE]

Kaizen Events Usefulness
How useful were the Kaizen events in helping you improvéNdg& LISNF 2 NXY | y OSK 2 2 dzf R
[READ LIST]

1. Very useful

2.  Somewhat useful

3. Not too useful

4. Not at all useful

Why were the Kaizen evenitdSERT RESPONSE FR{?M
1. [RECORD RESPONSE]

Satisfaction

Please answer the following questions about your satisfaction with your communication with
Efficiency Vermonf. S Q& JSTATRIEN@eli& fou very satisfied, somewhat satisfied, not
too satisfied, or not at all satisfiewith [STATEMENT|AFTER FIRST ONE REPEAT SCALE AS
NEEDED] [RANDOMIZE ORDER]
J1j. Accuracy of information provided to you throughout the program by Efficiency
Vermont
JIk. 9FFAOASYO8 +SN¥2yGQa loAtAGE (2 FyasgSNI |
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JI. ¢AYSEAYySaa 2F sOcEpbisOtaypy O8 +SNN2y G Q
J1im. Ability of Efficiency Vermont to resolve problems

[ASK FOR EACH STAEERN INNIWHERE RESPONDENIDSFOMEWHAT, NOT TGQR NOT AT ALL
SATISFIED]

J2.  Why were yoJINSERT RESPONSE FRGMM?
1. [RECORD RESPONSE]

J3.  Thinking about your CEI coach, what was the most important information he or she provided to you
during your participation in the CEI program?
1. [RECORD RESPONSE]

K. Motivations and Influence
K1. [COHORT 2)/hat motivated your organization to participate in the CEIl program?

[RECORD RESPONSE]

K2. [COHORT MWhat is the main reason for your organization continuing to participate in the
program?
1. [RECORD RESPONSE]

K3.  After your participation in the progranhow likely are you to continue to implement the lessons
you learned during your CEl engagement?
1. Very likely
2.  Somewhat likely
3. Not too likely
4 Not at all likely

K4.  What tools or aspestof the program were most useful in helping your organization improve
energy performance?
1. (Workshop)ASK: Which ones?]
(Kaizen events)
(Energy management assessment)
(Regression model)
(End of program report)
(Efficiency Vermont energy team)
(Peer to peer networking)
(Other)[SPECIFY]

© N gk v

K5.  Why was that useful in helping yoarganization improve energy performance?
1. [RECORD ANSWER]
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L1.

L2.

M1.

M2.

M3.

N1.

N2.

O1.

CADMUS

Challenges

What challenges, if any, did you encounter participating in the CEl program?
1. [RECORD ANSWER]

What challenges, if any, do you think you will have continuing to implemenrthetices and
activities you initiated during your CEI participation?
1. [RECORD ANSWER]

Overall Satisfaction

Thinking about your overall satisfaction with the program, how satisfied were you overall with the

LINE INJ YK 2 2dAERD182]dz al & X
1. Very satisfid
2. Somewhat satisfied
3. Not too satisfied
4.  Not at all satisfied

Thinking about the entire program, what worked particularly well?
1. [RECORD ANSWER]

Overall, what suggestions, do you have to improve the program?
1. [RECORD ANSWER]

Future Engagement
After participaing inthe CEI pilot progranwould you say your facilitig more likely or less likely to
conduct energy efficiency projects basit made no difference?

1. (More likely)

2. (Less likely)

3. (No difference)

Why do you say that?
1. [RECORD RESPONSE

Closing
Do you have any other commerdbout the program or feedback for Efficiency Vermanthis
time?

1. [RECORD RESPONSE

Those are all of our questiongour responses are very importantEfficiency VermontWe appreciate
your participation and thank you fgtour time.Have a goodiay.
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Appendix B. Energy savings analysis: Step 4

Step 4a. Identify a candidate set of explanatory variabl&drst, Cadmus constructed variables to

YSI adz2NBE (KS aSyairdAagride 2F (GKS TFTLOAtAGeQa SySNHe&
demand for space heating or space cooling or the impact of outside temperature on the manufacturing
process)We collected mean daily temperaturés each facilityfrom the closesiNational Oceanic and

Atmospheric Administratioweather station, and, for the baseline and the reporting periaamputed

daily heating degreeand cooling degresfor a range of bastemperatures(between0°F and 8°F).1*

The degree day variablesere aggregatedo the same frequency as the site data (i.e., weekly

monthly).

To determine optimal base temperatures for heating degree days (HDDs) and cooling degree days
(CDDs), Cadmusegressed:onsumption on every possible HDD and €bimbination(with the

constraint that CDD base temperatsrbad tobe greater or equal to the HDD base temperatwaeil
facility production variablge We then defined and selected the optimal HDD/CDD kaseperature
combination based on Rstatistics. The optimaiDBCDDpair became the candidate variablestime
variable/model selection procegdescribed beloy!?

Cadmus then identified other candidate explanatory variables for the baseline regressitah. Mt
selectedthe candidate variables by reviewing the annual participant report, which included information
aboutfacility energy output, weather, and othepnsumptiondrivers ThebaselineEVTmodelalways
served as a starting point fadentifyingd Y RARF S @I NAF6f Sad 9+x¢Qa |y
significantly reduced the timeequiredto build an energyuse model and improvedthe A y I £ Y 2 R
quality.

>
p.
C

R Ad
St Qa

Step 4b. Identify significant energy driver®nce Cadmus identified the candidate set of explanatory

variableswe fit and tested several baseline model specifications for each facility, selecting the model

GKFG o0Sad FAG GKS FILrOAtAdGeQa ol aStAyS ddaMa&re R Sy SN
available, Cadmus fit a separate model for every combination of candidate variables by OLS, choosing

the one with the best adjusted?Rnd Akaike Information Criterion (AI€).

When daily data were available, Cadmus explored richer models, wilinaits on the number of
variablesthat could be included. To select the model specification, Cadmus used Least Absolute

11 Calmus considered low base temperatures (i.e., less thatir4for facilities in Cohort 2, dairy processing
facilities, where many spaces were likely required to remain at low temperatures.

2. HDDs and/or CDDs were most commonly used when selecting weattiables for the model, though testing
included other temperature variables (e.g., the average temperature in Step 4).

1 The AIC is similar to theé R that it quantifies the variance in observed responses accounted for by the
current model, but it plaes a greater penalty on including more variables in the model, helpful when we are
limited by degrees of freedom, such as with monthly data.
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Shrinkage and Selection Operator (LASSO) regresaiomodel regularization and selection method that
employs outof-sample validatio? ¥ G KS Y2RSf Qa LINBRAOGAGBS I OOdzNI O& @

Though arautomated variable selection process dalp toidentify variables affecting facility energy

use that an engineering analysimynot, it alsocanomit variableshat engineering knowledge

indicates should bencluded as regressors in the mod&b avoid omitting relevant variableSadmus
carefullyreviewed themodelspecification selectethroughthe automated procedurgand added or

removed variables as necessary, based on knowledge of thiygéenodeledr Y R G KS aAdSQa LIN

Step 4. Select the final baseline modélhe previous variable selectistepsyieldeda final baseline
model.Cadmus compared this model to other candidate models (includingthet Q& Y2 RSt 0 G2 |
model performance. For thselected model, we madessesments usingseveral different model

performance metricsexamining individual and joint statistical significance of the independent variables

(usingt and F statistics), the model Rand collinearitydiagnostics. We verified that coefficients had the

expected signs and that independent variables could explain most variability in energyolesseid

omitting relevant variablesye carefullyreviewed thefinal modelspecification selected by the

automated procedure and added variabl#sat we concludedbased on knowledge of the sitygpe

Y2 RSt SR | yeRergi ¢ossundptiodl, Shouid have been included

Cadmus selected the final model based on the following criteria:

1 Accuracy of withinsample prediton: Cadmus verified that the model accurately predicted
consumption during intervals included in the baseline period.

1 Expected signs and statistical significance of the coefficie@admus verified that the
regression coefficients had the expected signd were statistically significant using standard
tests andrtests.

1 Overall explanatory powerCadmus checked the adjustedd® the regression. A high adjusted
R indicated that the explanatory variables in the model explained most of the variation in
consumption. Regression models with adjustéad/&ues of less than 0.6 were considered
inadequate.
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Appendix C. Facility Descriptions

This appendix providedetaileddescriptiors of each facility listed iable7:

1 Facility Fla hospital and medical centgorovides 24hour emergency care, along with a
multitude of inpatient and outpatient servicééThefacility has been involved in a number of
energy efficiency programs during the last five years, seeking to lower its high energy costs.
Facility F1 begin its engagemeamt February 13, 201d4ndhas been very proactive in seeking
energysavings opportunities through its participation in CEl and othegams.

Facility F2 chose to not engage with CEl efforts in 2016.

Facility F3 did not actively engage in CEl efforts in 20186t 8iat continue to perform
operational and behavioral changestablished in 2015.

1 Facility F4 is a manufacturing facilityith production accounting for a large portion of the
FILOAftAGEQA SyYySNHe& 02y adzyLliwasdyiven bgaplaefina & CnQa S
machine optimization programnthougha regression could not be run in 2016,ragchnew
equipmentwasinstalledduring the yearmakingthe baseline no longer accurate.

91 Facility F5 is a manufacturing facilityith production accounting for a large portion of the
FLOAfAGR QA S /itSeNFagemedbygoardy20lik, Aug  data restrictions and
progres delaysthe baseline was defirttin 2016 meaning all savings claimed for 2046re
attribute to incentivized capital projects and calculated using engineering analyses.

9 Facility F6 is a manufacturing facility, with production accounting for a largmpaf the
FIOAtAGEQa SySNHeE O2yadzYLIiAz2yd ¢KS FrFOAfAGE KI
10years to improve energy efficiency, although its efforts have largely focused on implementing
incentivized capital projects. It began engaging withddBEebruary 1, 2014.

1 Facility Fisa ski resornt operatesalmost exclusively during winter months. Operations at
participating buildings slow significantly once the ski season closes for summer. Cadmus
evaluated electric, propane, and oil savings at thality. All plants began patrticipating in the
CEl on February 1, 2015. Facility F7 implemented several incentivized capital projects during the
reporting period that affected all fuel types. Three buildings at this fagiitse part of the CEI
Pilot program:

A Facility FZE1, primarily a lodging building at the resort. Along with hotel rooms, this
building provides dining and conference rograsd thisis the only building in the CEI
pilot with fuel oil consumption.

A Facility FZE2 a private club for evets and dining, implemented a major kitchen and
bar upgrade in 2014. This includg addition of kitchen equipment.

A Facility FZE3 is a fitness center contég a fitness room, pool, and indoor tennis
courts. Steam provided to the spa treatment roomsiheot functioned since the

4 F1 Efficiency Vermont report reference.
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beginning of the 2015 hemg season, according to threport. The implementer

expected this event to affect propane consumption. Additionally, an evcourredin

the data collection that caused three months of data during the performance period to
be unavailable. Due to this Cadmus did not estimate savings during this time period.

Facility F8 is a manufacturing facilipyoducing board insulation materials tiacated complements,
and insulation systems for electrical transformers. Production accounts for a large portion of the
FILOAtAGEQa SySNHe O02yadzvYLiAzyd . 20K LINBRAzOGAZ2Y
F8 began engaging with CEl on Febyua", 2014. This facility focused on lear no-cost
behavioral and operational improvement measures rather than pursuing most of energy savings
through capital projects.

9 Facility F9 is a dairy agricultural marketing cooperative. Three plants frontyHa@ili
participated in the CEI program. Cadmus evaluated electric savings for two of these plants. All
plants began participating in the CEI on Novembeh 12015. Facility F9 implemented several
incentivized capital projects during the reporting perioatlaffected all plants.

A Facility FQE1 main purpose is to rapidly cool down blocks of cheese and cut and wrap
aged cheese for retail distribution. Efficiency Vermont was not able to obtain a
production variable that was considered a key driver in energygamption. Due to
this, no baseline model was developed for 2016. Engineering estimates were used to
estimate savings for 2016.

A Facility FQE2 produces a variety of cheeses, Greek yogurt, and sour cream. The facility
also serves as the Visitor Center, containing a small gift shop.

A Facility FOE3 produces cheese, dries whey, and stores cheese. It makes cheese and
whey 24 hours a day, seven day week.

9 Facility F10 is a company that manufactures ice cream, frozen yogurt, and sorbet. Two plants
from Facility F10 participated in the CEI program. Cadmus evaluated electric savings for both
plants. All plants began participating in the CEI on Ndam lth, 2015.

A Facility F1€E1 produces a variety of dairy products. It engaged in one capital project in
2016 which savings were evaluated using engineering techniques. This site had changes
in production during 2015, including a shutdown and Cadmus @elitras unevaluable.

A Facility F1E2 produces a variety of dairy products. It did not engage in any capital
projects in 2016. Additionally, Facility FEQ was not able to provide reliable data
during 2015 and therefore 2014 was chosen as the baselirege

9 Facility F11 uses straighibe manufacturing to separate milk, process cream, skim condensed

milk, and dry milk to powder. Additionally, Facility F11 receives milk every day. The Facility

began participation in CEl on Novembei"12015. It completd one capital project in 2016.

OAfAGE& CmH Aa I ONBIYSNE YR YIF{Sa INIAalylt C
The Facility began participation in CEl on Novemb#y 2015. It did not participate in any

capital projects in 2016. Effemcy Vermont was not able to establish a reliable regression model

S0 an engineering estimate was used to report savings.

C B
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Appendix D. Model Descriptions

The following sections describe the final maislected for each facility fuel types.

Electricity Models

EVTenrolled11 facilities in the 2016 CEI Pilot program, Cadmus fabrek of the facilities unevaluable
andextendedCadmus evaluated electricity savings éaghtfacilities(four in each cohort)Tablel3only
presentsfacilities evaluable withi€ohortl savings. Only facility EE2 evaluated CEI savings. Facility
F16 with the highest CEI saving facility of 669 MWh accounted for 52% oflbgesduated savings of
1,284 MWh.

Facility

|D)

F1

F6
FGEL
FcE2
FCE3
F8
Total

CADMUS

Table13. 2016 Reported and Evaluated Electric Energy Sav@@®ort 1

Evaluated
Facility
Savings
(MWh)

793
669
16
-53
32
382
1,840

Lower
Bound 90%
Confidence

Interval

306
1,714

Upper
Bound 90%
Confidence

Interval

828
760
24
-31
41
458
1,965

Evaluatel
Capital
Project
SEVIS
(MWh)

30
556

Evaluated

32
404
1,284

Reported

58
352
1,397

Realization

97%
106%
27%
177%
56%
87%
92%

CEl
Percent
SEVI

4%
19%
2%
-10%
15%
3%
5%

Tablel4 presentsCohort2 savings. All facilities evaluated positive CEI savings. Facitiy w8s the
highest CEI saving facility of 699 MWh which accounted for 44% of the overall evaluated sfving
1,591 MWh.

Facility ID

F9E2
F9E3
F10E2
F11
F12
Total

Tablel14. 2016 Reported and Evaluated Electric Energy Savtw®ort 2

Evaluated

Facility

Savings
(MWh)

149
1,148
491
283
25
2,095

Lower
Bound 90%
Confidence

Interval

Upper
Bound 90%
Confidence

Interval

218
1,297
850
339
98
2,500

Appendix B.a.i.1.a.Appendix Model Descriptions

Evaluated
Capital
Project
Savings
(Mwh)

21
449

504

Evaluated
CEl
SEVS
(MWh)

128
699
491
249
25
1,591

Reported
CEl Realization
Savings Rate
(MWh)
182 70%
474 148%
601 82%
251 99%
23 110%
2,928 104%

CEl
Percent
Savings

2%
3%
7%
4%
1%
3%
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CADMUS

Facilityl

EVT define€ I O A fbAsélide periadi6 a¥anuaryl, 2014 to Decembe31, 2014. Pilot engagement
began orFebruaryl3, 2014 TheT | O Ablsklineo@ailapedwith the Sy 3 | 3 S Me§iphingWdich
couldcause savings to dess accurate than the baseline prior to engagemthis should be considered
in reviewing the resultsUpon requestEVT provided daily site data that covetée full baseline period.
Tablel5 shows the reported baseline model, which achieved an adjusted ®8, indicatingthe model
captured80% of the variability in baseline consumptiddl variablesstatisticallydiffered from zero at
the 5% significance level

Table15.9 T F A OA Sy ORacility 3Repoted &l€xtric Model

Estimated Average Daily kWl Standard Error| T-Statistic

Intercept 14489.2 172.9 83.8 < 0.0001
Weekend 2092.9 188.5 11.1 < 0.0001
CDDA5°F 345.8 9.5 36.3 | <0.0001

*Adjusted R of 0.800

Tablel6 shows the final evaluated baseline model for this faciBgth evaluated andeported models
includeda CDDemperaturemeasure and a weekend indicat@nlike the reported model, the

evalltated model controlled foguadratic effects of HDD and C2Dd interaction effects between the
weekend indicator and an average temperature variablee finakvaluated model accounted for 99

of the variability in basline consumption, explaining ¥ mae of the variability than the reported

model. The model was selected usindlASS@pproach Despite the increase in adjusted Radmus
evaluated &B7%realization Additionally, reported savings fell within the evaluated confidence interval.

Table16./ | R YEaéily 1Evaluated Electricity Model

Estimated Average Daily kWh| Standard Error| T-Statistic
NA NA NA

Intercept 16574.14

CDDAI°F 240.75 NA NA NA
Weekend -1756.83 NA NA NA
HDD41°Fx HDDALF 0.06 NA NA NA
CDD41°Fx CDDVI°F 1.52 NA NA NA
Weekend x Avg Daily Tmp -0.01 NA NA NA

*Adjusted R of 0.899 Cadmus used bootstrapping to calculate the standard error of the Facility 1 sa
estimate. Standard errors for the modsdefficients were not reported since there is not agreement ab:
the analytical approach for calculating the standard errors.

Figurel0showsmetered and adjusted baselimmnsumptionacross the baseline and reporting period
During the baseline period (lighiue), the adjusted baselineonsumption(purple)closelyalignswith
meteredconsumption(orange), as expected for a waitting model Differences in metered and
adjusted baseline consumption during the reporting period (light yellow) represesngs which are
positive wherthe adjusted baselineonsumptionis greater than thenetered consumption.
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FigurelO. Metered and Adjusted Baseline Electricity Consumption

Actual = Cadmus Adjusted

Baseline Period Reporting Period

25000-

20000~

15000 -
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Facility 6

EVTdefinedthe baseline periodor Facilityé asJanuaryl, 2013 to December31, 2013t a full year prior
to the beginning of pilot engagement dfebruaryl, 2014t well-defined for the purposes of the
evaluation.Upon requesE&VTprovidedweeklyproduction datathat covered the full baseline period
Tablel7 shows thereported baselinemodel, whichachieved an adjusted?Rver 07, indicatingthat the
model capturedmore than 70% of the variability in baseline consumptidhvariablediffered
significantly from zero at the 5% significance level

Tablel7.9 T F A OA Sy ORacility SR&poRedE etic Model

Estimated Average Daily kWh Standard Error| T-Statistic | P-Value |

Intercept 71,393.8 3,569.6 20.0 | <0.0001
Average Temperature -467.5 46.6 10.0  <0.0001
Production 0.6 0.07 8.1 | <0.0001

*Adjusted R of 0.739

Tablel8 showsthe final evaluatedbaseline modefor this facility Both evaluated andeported models
included production and controlled for changes in weathéne reported modekontrolled for weather
with average temperaturg while the evaluated modeihcluded CDDs with a base temperature of 22°F.
Unlikethe reported modelthe evaluated modetontrolled for holidayswhen the facilitywould likely
close.Thefinal evaluatedmodel accounted for 86% of the variability in baseline consumption,
explaining 13% more of the variability thtre reported model.Despite the large difference in adjusted
R, Gadmus evaluated 406%realization rate Additionally, reported savinggll within the evaluated
confidence interval.

Table18./ | R Y®Eaéiliy 6EvaluatedElectrigty Model

Estimated Average Daily kw|  Standard Error T-Statistic

Intercept 71,132 2,717.8 26.17 < 0.0001
CDR2°F -73 5.3 -13.70 < 0.0001
Closed -13,190 2,139.8 -6.16 < 0.0001
Production 0.42 0.1 6.98 < 0.0001

*Adjusted R of 0.863

Figurell showsthe metered and adjusted baselimmnsumptionacross the baseline and reporting
period. During the baseline period (lightue), the adjusted baselineonsumption(purple)closelyaligns
with meteredconsumption(orange) as expected for a wdiitting model Differences in metered and
adjusted baseline consumption during the reporting period (light yellow) represafings which are
positive wherthe adjusted baselineonsumption is greater than theneteredconsumption.
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Figurell. Metered and Adjusted Baseline Electricity Consumption

Actual — Cadmus Adjusted
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Faciity 7: Buildingl

EVT defined th baseline period for Facility Bite 1asFebruaryl, 2013 to Decembei31, 2013,an

11-month period prior to the beginning of pilot engagement éiebruar®/1/2014. The baselineloes

not containa full year and therefore could be missing some weather variation which could cause savings
to be less accuratéJpon requet, EVT provided dailyite data that covered the full baseline period.

Table19 shows the reported baseline model, which achieved an adjusted ®9, indicatingthat the

model capturednore than ©% of the variability in baseline consumptidtl variablessignificantly

differed from zero at the 5% significance level

Table19.9 T ¥ A OA Sy ORacility 3BUididg1 Répérted Electric Model

Estimated Average Daily kWl Standard Error| T-Statistic

Intercept -614.4 111.9 -5.5  <0.0001
Heating SPt (50 92.8 3.1 30.2 | <0.0001
Daily Temps 29.4 1.8 16.1 < 0.0001
Occupancy 635.1 42.1 15.1 < 0.0001

*Adjusted R of 0.904

Table20 shows the final evaluated baseline model for this faciBgth evaluated andeported models
includedtemperature measures the reported model controlled for weather with averatgmperature

and a heating measunghile the evaluated modeihcluded HDD and CDD measures with base
temperatures of 43F and 64F, respectively Unlike the reported model, the evaluated model

controlled forquadratic effects of CDO’he finakvaluated mael accounted foB9% of the variability in
baelineO2 y A dzY LIi A2y ® ¢K2dZAKXZ /I RYdzA RAR y2fCaimusINE @S
utilized LASSO regression analysis which utilizing cross validation. The differences in regression
technigues mostikelyaccount for the low realization rate of 24.

Table20./ | R Y®aséily 7Building1 Evaluated Electricity Model

Estimated Average Daily kwWh| Standard Error| T-Statistic
NA NA NA

Intercept 1,209.3

HDD 44F 59.26 NA NA NA
CDD 62F 30.65 NA NA NA
Occupancy 518.6 NA NA NA
CDD 62Fx CDD 6% 0.096 NA NA NA

*Adjusted R of 0.8

Figurel2 showsmetered and adjusted baselirmnsumptionacross the baseline and reporting period
During the baseline period (lightue), the adjusted baselineonsumption(purple)closelyalignswith
meteredconsumption(orange), as expected for a wAitting model Differences in metered and
adjusted baseline consumption during the reporting period (light yellow) represafings which are
positive wherthe adjusted baselineonsumptionis greater than thenetered consumption.
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Figurel2. Facility 7Building 1Metered and Adjusted Baseline Electricity Consumption

Actual — Cadmus Adjusted
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Faciity 7: Building2

EVT defined th baseline period for Facility Bite 2, agebruaryl, 2013 to December 312013, anl1-
month period prior to the beginning of pilot engagementeebruaryl, 2014, it could be missing some
weather variation which could cause savings to be less acclWatm requestEVT provided weeksite
data that covered the full baseline periofiable21 shows the reported baseline model, which achieved
an adjusted Rover 065, indicatingthat the model capturednore than 634 of the variability in baseline
consumption All variableswere significantly different from zero at the 5% significance level

Table21.9 T ¥ A OA Sy ORacility 3BUIiRgL Repdrted Electric Model

Estimated Average Daily kWI| Standard Error

Intercept 7,513.6 345.7 21.7  <0.0001
Heating Delta (@

50 SPt, Weekly 262.8 27.8 9.5 | <0.0001
Average)

*Adjusted R of 0.658

Table22 shows the final evaluated baseline model for this faciBgthreported andevaluated models
includedweather variables the reported modelcontrolled forweather witha measure of heating
delta, while the evaluated model included HDD and CDD measureshaith temperature of 45Fand
66°F respectively Unlike the reported model, the evaluated model controlleddocupancy and site
closuresThe final evaluated model amgnted forover84% of the variability in badine consumption,
explaining 19 more of the variability than the reported modBifferences in variable selections could
account forthe large realizatiomate of 177% Both modds evaluated negative facility savin@espite
the high realization rate, the reported savirigdl within the evaluated confidence interval.

Table22./ | R Yaéili®y 7Building2 Evaluated Electricity Model

EstimatedAverage Daily kWH Standard Error| T-Statistic | P-Value |

Intercept 6,527.0 287.7 22.7 <0.0001
HDD 48F 32.8 4.3 7.6 <0.0001
CDD 66~ 31.9 13.3 2.4 0.0214
Closed 335.0 212.0 1.6 0.1216
Occupancy 4,588.2 760.8 6.0 <0.0001

*Adjusted R of 0.847

Figurel3showsmetered and adjusted baselimmnsumptionacross the baseline and reporting period
During the baseline period (ligtue), the adjusted baselineongumption (purple)closelyaligred with
meteredconsumption(orange), as expected for a witting model Differences in metered and
adjusted baseline consumption during the reporting period (light yellow) represafings which are
positive whenthe adjusted baselineonsumption is greater than thmetered consumption.
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Figurel3. Facility 7Building2 Metered and Adjusted Baseline Electricity Consumption

Actual = Cadmus Adjusted
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Faciity 7: Building3

EVT defined th baseline period for Fdity 7, Site 3, agebruaryl, 2013 to Decembei31, 2013, an
11-month period prior to the beginning of pilot engagementiéebruaryl, 2014.Upon requestEVT
provided weeklysite data that covered the full baseline periotiable23 shows the reported baseline
model, which achieved an adjustedd®er 097, indicatingthat the model capturednore than 976 of
the variability in baseline consumptioAll variableswvere significantly different from zero at the 5%
significance level

Table23.9 T F A OA Sy ORacility 3BUildidgB Repdrted Electric Model

Variable Estimated Average| Standard T-Statistic | P-Value
Daily kwWh Error

Heating Delta (@ 50F SPt Weekly Ay 29.7 33.0 <0.0001
Weather DatgWeekly Average) 84.8 15 55.9 | <0.0001
*Adjusted R of 0.971

Table24 shows the final evaluated baseline model for this facilgth the evaluated andeported
models includedveather controls the reported model controlled for weather witiveeklyaverage
temperatures, while the evaluated modehcludedHDD and CDD measures wiidise temperature of
50°Fand 51°Frespectively Unlike the reported model, the evaluated model controlleddocupancy
The finalevaluated model accounted for #®of the va@bility in baseline consumptiamhe adjusted
Resare difficult to compare as Efficiency Vermont suppressed the inter@qtmus does not
recommend suppressing an intercept without rational behiinas it does not allovany baseline usage
beyond the variablesCadmus evaluated a realization rate5@%o.

Table24./ | R YFaéily 7Building3 Evaluated Electricity Model

Estimated Average Daily kW| Standard Error| T-Statistic | P-Value |

Intercept 4176.7 158.8 26.3  <0.0001
HDD50°F 14.60 1.58 9.26 < 0.0001
CDDB1I°F 12.83 1.87 6.86 < 0.0001
Occupancy 724.5 291.7 248 0.0170

*Adjusted R of 0.789

Figureld showsmetered and adjusted baselirmnsumptionacross the baseline and reporting persd
During the baseline period (lightue), the adjusted baselineonsumption(purple)closelyalignswith
meteredconsumption(orange), as expected for a wAitting model Differences in metered and
adjusted baseline consumption during the reporting period (light yellow) represesngs which are
positive wherthe adjusted baselineonsumption is grear than themetered consumption.
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Figurel4. Facility 7Building3 Metered and Adjusted Baseline Electricity Consumption

Actual = Cadmus Adjusted
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Facility 8

EVT defined the baseline period for Facilitys&abruary28, 2014, to December31, 2014 and began
pilot engagement orFebruaryl3,2014 ¢ K A & Tohs€liRef ofetlaped &ith the beginning of the
engagementwhichcouldcause savings to lbemeless accurate thathose ofthe baseline prior to
engagementwhichshould be considered when riewing the resultsUpon requestEVT provided daily
production data that covered the full baseline peridé@ble25 shows the reported baseline model,
which achievedn adjusted Rof 0.98, indicatingthe model captured®8% of the variability in baseline
consumption All variableswere significantly different from zero at the 5% significance level

Table25.9 T F A OA Sy ORacilty$Reported &l€xtric Model

Estimated Average Daily kWl Standard Error| T-Statistic

Intercept 7952.2 593.2 13.4  <0.0001
Sqrt(BM1 (tons)) 5606.7 1235 45.4 < 0.0001
Sqrt(BM2 (tons)) 4527.5 97.9 46.3  <0.0001
Event 561.3 279.2 2.0 0.0454
Avg. Daily Temp (F) 34.6 9.0 3.9 <0.0001
Running Production® -3571.7 656.0 -5.4 | <0.0001

*Adjusted R of 0.980

Table26 shows the final evaluated baseline model for this facilgth evaluated andeported models
included productiorandweathervariablesg the reported model controlled for weather with daly
average temperatureneasure while the evaluated modeihcludeda series of average temperature
interactionsand aquadratic HDD term (&base temperature)Unlike the reported model, the
evaluated model controlled faveekends and closure$he evaluted model also included a suite of
additionalinteraction effectscapturing a range of production disruptiarkhe finalevaluated model
accounted for 98.% of the varihility in baseline consumptiotCadmus slightly improved the adjusted
Rand evaluated a realization rate of 87&@ditionally, the reported savings are within the evaluated
confidence interval.

Table26./ | R Y®Eaéily 8Evaluated Electricity Model

Estimated Average Daily kWl Standard Error| T-Statistic
NA NA NA

Intercept 12,975.4

Closed -4206.0 NA NA NA
BM1 1,493.1 NA NA NA
BM2 889.6 NA NA NA
Weekend -1,039.9 NA NA NA
HDD6°Fx HDD6°F 34.5 NA NA NA
Closedk Event -296.8 NA NA NA
AvgDailyTmpx AvgDailyTmp 0.23 NA NA NA
AvgDailyTmpx RunningProduction 9.06 NA NA NA
AvgDailyTmpx Weekend -6.05 NA NA NA
RunningProductionx Weekend 163.5 NA NA NA
BM1xBM1 -184 NA NA NA
BM1xBM2 -2.74 NA NA NA
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Esiimated Average Daily KWI Siandard Error! TStaisiic | P-Value.
NA NA NA

BM1x Event 8.98

BM2x BM2 -6.03 NA NA NA
BM2x Event 34.7 NA NA NA
Weekendx Event -714.4 NA NA NA

*Adjusted R of 0.984 Cadmus used bootstrapping to calculate the standard error of the Facility 8 savings
estimate.Standard errors for the model coefficients were not reported since there is not agreement abou
the analytical approach for calculating the standard errors.

Figurel5showsthe metered and adjusted baselir®nsumptionacross the baseline and reporting
period. During the baseline period (lightue), the adjusted baselineonsumption(purple)closelyaligns
with meteredconsumption(orange), as expected for a wiitting model Differences in metered and
adjusted baseline consumption during the reporting period (light yellow) represesngs which are
positive wherthe adjusted baselineonsumption is greater than theetered consumption.

Figurel5. Facility 8Metered and Adjusted Baseline Electricity Consumption
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Facility9: Building2

EVT defined th baseline period for FacilitySite 2as 1/1/2015to 12/31/2015 and began pilot
engagement ori1/11/2015. The baseline does overlap slightly with the kickoff if the CEI program, but
as it is only about six it should not greatly impact savifps. baseline period is welkfined for the
purposes of the ealuation.Upon requestEVT providedveeklyproduction data that covered the full
baseline periodTable27 shows the reported baseline model, which achieved anstdjliR of 0.78
indicatingthat the model captured8% of the variability in baseline consumptidti variablesvere
significantly different from zero at the 5% significance level

Table27.9 T ¥ A OA Sy ORacility SBUiMidg?2 Repdrted Electric Model

Estimated Average Daily kWl Standard Error| T-Statistic

Intercept 65,606.7 14747.9 < 0.0001
Avg Temp F 514.7 44.2 11.6 <0.0001
Cheese 0.1 0.0 4.4 | <0.0001
Cultured 0.0 0.0 3.1 0.0037

*Adjusted R of 0.784

Table28 shows the final evaluated baseline model for this facilgth the evaluated anceported
models included productioandweathercontrols¢ the reported model controlled for weather with
average temperature whilthe evaluated modeihcludedHDD and CDD measures with base
temperature of 49F. The finatévaluated model accounted for 83 of the variability in baseline
consumption, eglaining5% more of the vaaibility than the reported model and evaluated a realization
rate of 70%The reported savings are within the evaluated confidence interval.

Table28./ | R YRaséili®y 9Building2 Evaluated Electricity Model

Estimated Average Daily kW| Standard Error| T-Statistic

Intercept 84,180.3 13,019.9 6.47  <0.0001
HDD49°F -34.07 11.59 -2.94 0.0051
CDDAS°F 130.3 15.82 8.24 < 0.0001
Cheese 0.095 0.018 5.39  <0.0001
Cultured 0.022 0.009 2,55 0.0140

*Adjusted R of 0.829

Figurel6 showsthe metered and adjusted baselimmnsumptionacross the baseline and reporting
period. During the baseline period (ligtiue), the adjusted baselineonsumption(purple)closelyaligns
with meteredconsumption(orange), as expected for a wiitting model Differences in metered and
adjusted baseline consumption during the reporting period (light yellow) represemgs which are
positive wherthe adjusted baselineonsumption is greater than thmetered consumption.
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Figurel6. Facility 9Building2 Metered and Adjusted Baseline Electricity Consumption
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Facility9: Building3

EVT defined th baseline period foFacility 9 Site as 1/1/2015 to 1231/2015 and began pilot
engagement ori1/11/2015. The baseline does overlap slightly with the kickoff if the CEI program, but
as it is only about six it should not greatly impact savifps. baseline period is welkfined for the
purposes of the evaluatiotdpon requestEVT providedveeklyproduction data that covered the full
baseline periodTable29 shows the reported baseline model, which achieved an adjusted (82,
indicatingthat the model captured2% of the variability in baseline consumptidrhe production and
temperature varableswere significantly different from zero at the 5% significance level

Table29.9 T ¥ A OA Sy ORacility SBUiMidgB Repdrted Electric Model

Estimated Average Daily kWh | Standard Error | T-Statistic

Intercept -18,370.0 43618.1 -0.4 0.6767
Cheese (Ibs) 0.3 0.0 9.7 < 0.0001
Avg Temp F 1,422.4 125.9 11.3 < 0.0001

*Adjusted R of 0.816

Table30shows the final evaluated baseline model for this facilgth the evaluated anceported

models included productioand weather variableg the reported model controlled for weather with
average temperature while Cadmus includd®D and CDD measures wiidise temperature of 48F

and 60°F respectivelynlike the reported model, the evaluated model controlledffmility closures

The finalevaluated model accounted for 92 of the variabily in baseline consumptioexplaining 18

more of the vambility than the reported model. Cadmus evaluated a realization rate of 148% most likely
driven by differences in model specifications.

Table30./ | R Y®aséilfy 9Building3 Evaluated Electricity Model

Estimated Average Daily kW Standard Error T-Statistic

Intercept 80,511.9 26004.1 0.0045
HDD48°F -97.6 42.3 -2.3 0.0288
CDD60°F 432.6 30.2 14.3 < 0.0001
Closed -5,326.6 2475.1 -2.2 0.0405
Cheesdlbs) 0.310 0.023 13.3 < 0.0001

*Adjusted R of 0.917

Figurel7 showsthe metered and adjusted baselirmnsumptionacross the baseline and reporting
period. During the baseline period (lightue), the adjusted baselineonsumption(purple)closelyaligns
with meteredconsumption(orange), as expected for a wiitting model Differences in metered and
adjusted baseline consumption during the reporting period (light yellow) represesngs which are
positive wherthe adjusted baselineonsumption is greater than theetered consumption.
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Figurel?. Facility 9 Building 3/etered and Adjusted Baseline Electricity Consumption
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