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1. EXECUTIVE SUMMARY

1. EXECUTIVE SUMMARY

CPS Energy retained Frontigmergydo & C BIR¥ ibAdiicRa c@nprehensive ariddependent
evaluationmeasurementand verificationBM&V)2 ¥ / t { FohlS &S 208 demand side
management (DSM) prograntsY 2018 runs from February 1, 2017 through January 31, Z0is3
reportencompasses addSM program activity accounted for by CPS Energy within thisTiniereport
describes théaM&V methodology and process and presents the findings of the evaluation.

The evaluation focused primarily on verifyitige energy and demand savings achievedby{C 9y SNH& Qa
FY2018 DSM programs on an annualized basis. Additionally, the evaluation reviewed program

expenditures to calculate program cesffectiveness and recommended enhancements to program

design and implementatiof 2 NJ / t { 9y SNH&Qa O2y&aARSNI GAZ2Yy ®

1.1 CWIULATIVE PROGRESSVERD MEETING STEPAES

/It{ 9YSNHe&Qa {I @S T2N ¢nBNNESHMsIOSIBNHFEMWE Y 6{ ¢9t 0
electricityfrom 2009 t02020.In FY 2018, CP8&ivered97.68MW towards the STEP goAhnual STEP
contributions ae counted as the net avoided narincident peak (NCP) MW delivered by incremental

program participants in FY 2018.

Energy Efficiency and Solar were strong contributors to the FY 2018 portfolio.

Figurel-1: FY2018 Contributiontoward STEP Goal by Program
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1. EXECUTIVE SUMMARY

f Demand response prografls Sffy&ar NCP totaled12.36MW. However their incremental
savings as measured toward the STEP goal werdVB/2th FY 2018-Y 207 incremertal
contributionswere -25.08 MW. Negative incremental contributions mean that the current year
did not delive as much MW as the year prior.

1 Residential solar was the largestividual prograncontributor delivering 2% due to relatively
high participation and NCP impacts as compared to other programs.

1 Residential weatherization contribute®% primarily due tahe high occurrence of envelope
measures that deliver high NCP savings.

At the end of FY 2018, Frontier determined that CPS Energy had accompiéhidiVeof cumulative

demand savings sin@®TERa Ay OSKII P¥ B NARG Qa OdzydzZ F GAGS LINRPINBAEaA
shown inFigurel-2. Some decay is projected to start2019 when some measures installedfie early

years of STEP rdathe end of their useful livegurther analysis will be done to estimate the magnitude

of that decay.

STEP is 80% of the way towards the 2020 goal.

800 - 771
°
700 -
620
600 -
s Solar (MW)
500 -
mmm Demand Response
= (MW)
=400 - mmm Energy Efficiency
a (MW)
Z300 - mmw Decay
—eo—EOY Cumulative
200 - 162
100 -

T T T T T T T 1

FO9 F10 Fl11 F12 F13 Fi4 F16 F17 F18 F19 F20 F21

) lelxlxll 0

Figurel-2: Cumulative Progress toward Meeting STEP Goal
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1. EXECUTIVE SUMMARY

1.2 PORTFOLIENERGY AND DEMANMIPACTAND COSEFFECTIVESS

The FY 201ortfolio consists of energy efficiency programs contracted out to two implementers with solar and demand response programs
implemented internally by CPS Energgdcy programs are agover projectdmplemented by C® Energandwere evaluated andeported
separately¢ KA & &SI NRa& NI LI NJatiorhof 30 tifiere® progaNRef éndrdy Bidd dem&nd satirdys are listedablel-1. The
savings are represented on an annualized basis to simplify the reporting structure and for easy comparison from year to year.

Tablel-1: FY 208 Portfolio Impactsand CostEffectiveness

Net
Net CP Net NCP ERCOT Program
Demand Demand ACP Rebate $ Admin and Total Administrator
Savings Savings Demand Marketing $ Program $ Benefit-Cost
(kw) SEV]S Ratio

Net Energy

Program Savings
(kWh)

Weatherization Program

Weatherization 100% 15,261,975 6,552 15,775 6,201 | $16,969,245 | $1,546,895 | $18,516,140

Energy Efficiency Programs

CPE&Legacy Residential HVAC ~ 99% 1,676 1 1 1 $1,140 $24 $1,164 1.72
Residential HVAC 95% 15,161,650 6,429 6,572 5,515 $4,259,686 $109,267  $4,368,98 3.76
Home Efficiency 93% 3,209,782 1,336 2,606 1,116 $1,362,019 $33,497 $1,395,516 2.78
CP&Legacy New Homes 100% 114,067 66 101 80 $131,300 $2,836 $134,136 1.53
New Home Construction 100% 990,436 S 816 666 $1,326,225 $32,623  $1,358,848 1.30
Retail Channel Partnerships 7% 11,625,723 1,168 5,786 1,830 $3,063,740 $74,969 $3,138,709 2.38
AC/Duct TundJp 95% 151,493 54 69 51 $100,337 $2,417 $102,754 0.96
Energy Savings Through Schor  95% 1,734,151 106 608 128 $523,495 $12,954 $536,449 1.14
Home Energy Assessments 84% 6,510,930 604 2,825 884  $4,324,332 $105,732  $4,430,064 0.82
Multifamily 92% 7,392,774 784 2,638 1,000 $1,767,084 $42,949 $1,810,033 2.03
Cool Roof 100% 12,780 $8,458 $19,877 $28,335 0.44

Residential Subtotal - 46,905,461 11,130 22,028 11,276 | $16,867,815 $437,145 | $17,304,961 -

Tablecontinues on the next page.
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1. EXECUTIVE SUMMARY

Net
Net Ener Net CP ,\’l\'ce; ERCOT Program
9 | Demand Demand 4CP Admin and Total Administrat
Demand Marketing $ | Program $ or Benefit-

Sl Savings Cost Ratio

Program Savings
(kWh)

Savings
(kw)

Energy Efficiency Progranfsont.)

CPE&Legacy Lighting 96% 55,666,401 7,326 9,125 7,426  $8,835,129 $273,104  $9,108,233 3.30
CP&Legacy Commercial HVYAC 96% 184,406 35 39 38 $153,275 $7,540 $160,815 1.03
CP&Legacy Commercial Custo  96% 20,881 74 70 63 $15,445 $1,676 $17,121 9.24
C&l Solutions 96% 39,267,943 7,235 10,368 6,657  $5,769,623 $179,495  $5,949,118 3.45
Schools & Institutions 96% 12,082,465 2,012 3,623 1,897  $2,468,233 $74,660  $2,542,893 2.21
Small Business Solutions 95% 8,773,980 1,400 2,137 1,401 $1,529,714 $47,099  $1,576,813 2.99
Whole Building Optimization 96% 3,008,363 414 400 435 $644,884 $19,174 $664,058 0.61

Commercial Subtotal - 119,004,438 18,497 ASAGK] 17,916 | $19,416,303 $602,748 | $20,019,051
Energy Efficiency Subtotal - 165,909,899 29,627 47,791 29,192 | $36,284,118 | $1,039,893 | $37,324,012 2.66

Demand Response Programs

C&l DR 100% 3,143,263 71,574 89,823 54,394 $4,119,614 $130,101 $4,249,715 2.26
Auto DR 100% 272,075 7,881 9,703 7,207 $637,961 $19,493 $657,454 4.37
SmartThermostat 100% 1,112,260 32,179 44,157 35,461 $2,565,728 $82,914 $2,648,642 3.11
Home Manager 100% 453,946 20,682 24,539 21,851 $1,590,347 $160,817  $1,751,164 0.00
BYOT 100% 6,071,376 20,832 24,241 17,788 $1,465,579 $37,919 $1,503,498 5.09
Nest DI 100% 2,355,640 6,457 7,347 5,439 $2,723,900 $59,440 $2,783,340 2.89
Reduce My Use (Behavioral DF  100% 25,111 12,555 12,555 3,139 $450,000 $11,825 $461,825 2.85

Demand Response** Subtotal - 13,433,670 212,364 $13,553,129 $502,509 | $14,055,638

Table continues on the next page.
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1. EXECUTIVE SUMMARY

Net Ener NEEE1 I\Il\l(?lg Eé\l(?(t)'r Admin and P
Program Savingsg ¢ gg::ggg Demand D:ncw:apn d Rebate $ Marketing Prc-)l;;]orﬁw $ Aédenr?(iar;:ts_tcr:%t;)tr
) (kW) Sw}?s Savings $ Ratio
Renewable Energy Programs
Res. Solar Rebates 100% 36,054,456 10,365 21,367 9,328 $15,274,749  $557,176 $15,831,925 2.74
Comm. Solar Rebates 100% 7,010,621 2,108 4,169 1,836 $3,5638,621  $128,349  $3,666,970 2.34
Solar HosBA™** 100% 5,582,045 1,626 3,311 1,449 $0 $337,869 $337,869 0.93

48,647,123 28,848 $18,813,370 | $1,023,394 | $19,836,764

Solar Energy Subtotal

-
Grand Total - 243,252,666 | 222,437 193,256 | $85,619,861 | $4,112,691 $89,732,554

* Home Manager did not have giincremental participation.ierefore, no PACT score is calculated. Savings and costs reported arelfof-yearparticipation.

**The PACT for Demand Response Programs is calculated based on the net present value ofastdideéfits divided by the net present value of program cagtibutable

to new, incremental participants during the program yeé&ecause total program costs in the table represent the costs attributable to all participants, the PACT for Demand
Respamse Programs cannot be directly calculated from data presented in the @blaand response program net energy and demand savings (in lighter shade) remesent
of-yearprogram capability, based end-of-yearenrollment.

*** |n calculating the PACT fitre SolarHostSA Pilot program, Frontier considexiéenergy purchases arill credits paid to host site customers as part of the program costs
¢tKA&d RATFSNRB FNRY /t{ 9ySNHe&Qa I 002dzyiAy3II ¢ Ke\SO&HoatBA2PdoH program canfiot bellidettiji Glaulatedt frorRtheli 2 O dz&
data presented in the table.

Additional table note: Net savings = gross savings * Net to Gross ratigli(e loss factor)Rows may not sum to total due to rounding

1.3 SUMMARY OF SAVING®BALUATION APPROACH

Frontier applied evaluation standards as published inGRS Energlyechnical Guidebook for Energy Efficiency and Demand Response Programs
(Guidebook) The Guidebook provides a single common referdacestimating energy and peak demand savings resulting from the installation

2NJ AYLX SYSY(dFdA2y 2F SySNHeE STFAOASYOe IyYyR RSYlIYR NBa&LRdgsariBedY S| & dzNX
by and used in the Guidebook are basedioK S t dzot AO ! GAf AlG& /2YYAaaArzy 2F ¢SEF&Q o6t!/¢v ¢
Y2RATFTAOIGA2y & NBIdZANBR (G2 F002YY2RIGS /t{ 9ySNHe&Qa o6SI bK&SNJ T 2yS |
updated annually to provide@2 YY2y NBFSNBYyOS (2 CNRBYGASNRA SGrfdzZ A2y YSGK2R2f 238
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1. EXECUTIVE SUMMARY

1.4 SUMMARY OF ECONONMPACTS

CNRYGASNRA SQ@lrfdza A2y AyOf dzZRSR O02ff SOGAY3 I RYAYAAZ
total incentives paid. The following economic impact metrics were Gkl

1 Cost of Saved Energy (CSE), which represents the levelized program cost per annual kWh saved,
was $00372.

1 Net Reduction in Revenue Requirements (RRR), which represents the net reduction in utility
costs due to the impact of the energy efficiency noyements, was $18208,161

1 BenefitCost Ratiotepresentingthe output of the program administrator cost test, wa5.

1 For Demand Response (DR) programsstimamarytable includes estimated savings from all
active participants as of the end of FY 0ihcluding those who signed up in previous years, as
this most accurately represents PRogramcapabilities in FY 28%&and beyond.

For DR program benefitost calculations, Frontier analyzed only the cohort of participants added in FY
2018. This approdtis consistent with other program benetibst calculations, but caution is advised
when comparindRresults to benefitcost calculations from prior years. This is especially the case
where there are significant differences between cohorts from F8 20d other yearssince significant
differences in the composition @bhorts fromyear to year affect the outcome.

1.5 YEARYYEARCOSIEFFECTIVENESSMPARISON

/It { 9y SNHE& QZon{intes to deliveimNdioVedldverad performance as measurduy the
program administrator cost test (PACIR) 2015 and 2016plar programs were included in Residential
and Commercial energy efficiendy.2015 through 2017, Weatherization was included in Residential.

STEP Cosfffectiveness has improved by 49% since 2015.

3.5

o 3.0

3 2.5

2 2.0

O 1.5

E 1.0

0.5 .

0.0
FY15 FY16 FY17 FY18
. \V/X 0.86
mm Res EE 1.45 1.26 1.31 2.18
mmm Comm EE 3.23 3.28 2.97 3.08
mm DR 0.89 1.58 2.20 3.08
Solar 1.41 2.27
= Portfolio Total 1.51 1.72 1.86 2.25

Figurel-3: Cumulative Progress toward Meeting STEP Goal
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2.EVALUATION METHODS

2. EVALUATIONIETHODS

2.1 ENERGWIPACTS

CNRYylGASNDRA evhliaiaBhhsbéen b Rverddé kxisting EM&V work previously conducted

for CPS Energy and other electric uéhtin Texas. For the past fifteen years, investoned utilities,

EM&V consultants, and stakeholder groups have collaborated to develop accurate and comprehensive
GRSSYSR¢ al @Ay3a F2NJ KdzzRNBRa 2F NBaARSyieAl £ | yR
auspices of the Public Utility Commission of Texas (PUCT). This extended effort has culminated in the
publication of theTexas Technical Reference Man(@@xasTRM)! a compendium of algorithms,

baseline efficiency data, efficiency standards, egesavings calculations and data tables. Frortees

I RIFLWGSR GKS ¢SEF& ¢wa (2 0685 | LILXploddesTPSEndiggwitht { 9y S
energy and demand impact estimates that have been vetted numerous times by independent third
parties,and are consistent with impact estimates being used by all of the investaed utilities in

TexasThe adapted Texas TRM, along with other measures required fdei@&@P@programs, can be

found in theCPEnergyGuidebookFor this analysishe CPEnergyGuidebooldated November2017

was used except where noted.

2.2 PEAKDEMAND IMPACTS

To calculate coincident peak demand savings, Frontier emplayedbabilistic analysis usiig&an

Antonio TMY3 hourly weather datalhis approachelates actuahistorical weather data for San

Antonio, dayof-week,and timeof-day variables tdlectric Reliability Council of TexBRCO)Tzonal

peak conditionsThose historical relationshipare then appliedo TMY3 hourly weather data to
estimate the hoursinaal, RI G FAfS Y2ad tA1Ste (2 O2AYOARS gA
EnergySan Antonio zond&lo determine hours of highest demand in this zone, Frontier used ERCOT data
and added back in demand savings attributable to DR deploymstisnates ofhe impacts of various
energy efficiency measures duritite top twentyhours associated with high demand in the TMY data

are identified andthe probabilityweighted estimate of an energy efficiency meafd@ R SavingsR
during those peak hours is thecalculated. This approach has been adopted for use in the Texas.TRM v
3.1, used by all investeowned electric utilities beginning in 2016.

. FaSR 2y CNRByYGASNRA | yabeXlhavethe hihess pravabitigNdi ocdudg a Sy G S R
RdzNAYy3 /t{ 9ySNHe&Qa LIS of A abER). Addfional NdarSaig¢ 2 T LINR 0

1 Public Utility Commission of Texas (PUCT) Technical Reference Manual (TRM) v. 2.1. Available for download at:
http://texasefficiency.com/index.php/regulatorfilings/deemedsavings

2 Typical Meteorological Year (TMafg data sets of hourly values of solar radiation and meteorological elements fpear period TMY3 is
the most recent version of this data. Datallected at the Kelly Field Air Force Base (Kelly AFB) station were generally used, since the
temperature data series collected at the San Antonio International Airport is inexplicably higher than the readings ailletttedlocal
weather stations. $ee Itron, CPS Energy June 2014 Electricity Forecast, Sept. 2014.)pp. 8
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2.EVALUATION METHODS

shown because some hours, such as those otwuon weekends or holidays, are eliminated for some
measuresThis analysis was completed in 2016 using wesa#imd load data from 2010 to 26.

Table2-1: Top Hoursn a TMY3 Weather Fil'om ProbabilisticAnalysis

Peak

Hour Temp | Probability

S (start) | (°F) | (with DR
addback)

Peak

Hour Temp | Probability

O] (start) | (°F) | (with DR
addback)

0.939953

Theestimatedcoincident peak savindsthe probability-weightedaverage of the kW ithe top twenty
applicabletime periodsfor each measureThis approach was usdar all measures, except where
noted.
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2.EVALUATION METHODS

2.3 NETMPACTS

To derive net impacts, Frontier utilized NetGrosgNTG)atios provided by CPS Ener§gparate line
loss factorgelating to energy and demarate based om 2016energysystemlossstudy provided by
CPS Energyte line loss factorsvere applied tothe gross energy and peak demand impdaiseach
measure

2.4 AVOIDED COSEBEFITS

2.4.1 Avoided Capacity and Energy

Avoided cost benefits were calculated using avoidedrgy and capacityostsprovided by CPS Energy

and/ t { 9YSNHeQad alECgR)INRARA&GORONPDA NYyLOEDacheigy /t{ 9Vy!
costs as theominal $/MWhof the marginalariablecostof production usinghe load forecast without
STERprograms being funded beyond February 1, or the purpose of calculating avoided energy

benefits, annual kWh were allocated into the following seadditocks based oday of the weekand

hour of the dayFrontier developed or adopted appropria8 60-hour load shapes for eaTEP

measureto assign annual kwWh torresponding cost periods.

T Summer OrPeak T NonSummer MidPeak
T Summer MidPeak T NonSummer OffPeak
1 Summer OffPeak

Avoided capacity costs (nominal $/k¥) were developeddr on-peak and offpeak STEP measures.-On

peak avoided capacity cost was defined as the forecasted capital and fixed opemadioraintenance

costof aReciprocating Internal Combustion Engine (RICE) brownfield plant with SCR & CO catalyst post
combustioncontrols annuitized over 35 years. @jeak avoided capacity cost was defined as the

0f SYRSR 02ad 2F /t{ 9y SNH2 QaiaandmaiNd&teXastIRRICElandA 0 | £ |
anatural gas combined cycle (NGGE Flex 1X1with the blendingatio defined as the ratio of the

added NGCRICE | LI OA (i& Ay -ydatekpar@ighPbidE & Qa H p

2.4.2 Avoided Transmissio€ost of Servic€ERCOZCPTCOS)

ERCOT recovers the costs of transmission incurred by transmission service providers via a charge on
load-serving entitiesincluding CPS Energy. The charge is allocatieddeserving entitesbased on

eachS y (i Zavemde demand during four ERCOT system peaks (knaffouagsoincident peaké 2 NJ

MCPS @Sy iGaégdv FTNRY WdzyS (2 gShidciangs SASERkgpdaticipaget Kély ¢ 2 Y
4CP events and deploys demand response resources to reduce demand accdediegdy. efficiency

measures also contribute to demand reduction during 4CP events.

To estimate gross demand reduction duringZbY¥8 4CP events within eaclemand response
program/subprogram we multiplied the estimated load reduction per participant by the number of
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2.EVALUATION METHODS

active participantsandd RS LJ 2@ YSy i &4dz00Saa NI (iS¢ GKS NIGS i
and deployed each resource durifY 208 4CP events.

For energy efficiencgnd renewable energgrograms, we used hourly load shapes for each program
measure to estimate thempacts during 4CP event hours for each weekday during the months of June
through September. These monthiyppactswere then averaged to estimate the 4CP impact for each
program.The total reduction to 4CP demand is then valued at the expected future TIO@&p by

CPS Energy.

2.4.3 Avoided Price Spikes Savings (kwWh)

Avoiding intervals of especially high energy prices inERECOT market is@ther benefit of demand
responsgDR)programs In ERCOT energy prices may go up to $9,000/MWh ($9/kwh), which is éver 30
times the average wholesale price of energ2®17.By reducing demand during price spikes, CPS
Energybenefitsby avoidinghigh energy pricesor by selling energy from its own or contracted

generation sourcesito the market.Avoided price spike says are calculated for DR programs, which
can sometimes be deployed in anticipation of price spike events.

Price spikes in the ERCOT market have a number of causes, occur irregutbalye hard to predict.
ERCOT prices hit peaks 68 times inE$g®load zone during 2011, but only 7 times in the combined
sixyears that followed Price spikes are also harder to react to in a timely manner with some demand
response resource$.or examplea programthat requires day-ahead notice ¢ the program
implementerwould makerapid response to an unexpected price spike event impossible.

To estimatethe value ofenergy (kWh) saved durirkgy 208 price spike events, weompiled energy

savings from all DR programs for evdgployment intervalandmultiplied the sum within each interval

08 G(KS O2NNBaLRYRAY3a 9w/ he¢ f2FR 1T2yS SdudpdBEe LINROS
summer peak periodThis method estimates the value of energy savings achieved during DR events

without double couting the value of avoided energy costs.

2.5 ECONOMIC ANALYSIS
The followingcosE F FSOGA GBSy Saa YSUNROA ¢SNB OF f OdzZf F i SR F2NJ

Program Administrator Benefitost(PACTRatiois the ratio of the net present valugNPV)of avoided
energy R OF LJ OAGe o0SYySFAGZI RAGARSR o6& (KS LINPRINI YQa

0t RGN § e 00 ® BV ¢ 0bbanE 0000

028 MORIWO AT aras s Qt 6 MORBE { o

Cost of SaveBnergy(CSEis the cost per kWh of energy efficiency and/or demand response program
impact.The CSE is the ratio of the levelized program costs divided by the annual energy kWh savings.

3 In this example, we define peak as a price of $3,000, the highest price allowed under ERCOT market rules prior to 2015.
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2.EVALUATION METHODS

Levelized program costs are calculated using a Capital Recovery (&RE), which incorporates the
estimated useful lifeEUL? of the savings (weighted by measure) and an annual discount rate.
0 QU QAREAMEEBA O i

0¢ ¢ oW OL QE Qi

Net Avoided Gst Benefit istie net reductionin utility costs from the energy and demand saved by CPS
9y SNH&Qa LINPINXYasx OFftOdzZ I GSR Fa GKS | @2ARSR 0Ozal

4The Estimated Useful Life (EUL) values from the TéXslswiere utilized for aBTEP measures, except where noted.
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3. RESIDENTIAL PROGRAMS

3. RESIDENTIAL PROGRAMS

3.1 SUMMARY OF RESIDENTIMPACTS

/It { 9y SNH &f@sidential NdigFathd akidtesses all markets and major residential end uses
Residential demand response programs are included in Sebti@FPS Energy offered thalowing
energy efficiencyrogramsfor the residential sector iY 208:

Weatherization assistancdor familiesin need AC/DuctTuneUp- performs diagnostic testing

to reduce their monthly utility bills. Eligible on HVAC systems and implements improvements
participantsmay receive free upgrades designed such as duct sealing, coil cleagimnd

to increase the energy efficiency of their homes. refrigerant recharge.

CPS LegatWAG incentives for eligible high Energy Savings Through Scheeachessth

efficiency central air conditione(®\C) heat grade classroosiby equipping teachers,

pumps(HP)and roomAC da0dzRSyiGa yR LI NBydGa A0K A
and take home kits full of energy efficient

Residential HYAdncentives for eligible high
efficiency centraAC HPand roomAC

products.

Home Energy Assessmera freehome
assesmentto identify energy saving
opportunities, which may includéirectly
installedLED lighting

HomeEfficiency targets a wide range of energy
efficiency measures that save cooling and
heating energy in existing homes.

New Homes Constructiorincentivesfor
developers to build at least 15% more energy
efficient than current CoSA building codes.

Multifamily Enerqy Efficieneymultiple direct
install measures to help save energy throldtD
lights and other energy saving opportunities.

Residatial Retail Partnerspoint of purchase
incentives on ENERGY STHhdhting and room
air conditioners at participating retailers.

Cool Roof rebatesfor self or contractor
installed reflective roofing systems or coatings.

Most programs were implementeloly Franklin Energynder contract to CPS Energy. However, there
were some projects fully managed and implemented internall£By Energy. Tholegacyprojects are
evaluated separately

/t{ 9YSNHe&Qad wnmy TFAAOFT OFR&AR Vel FYYpD@fivsibalzoh S&4 §( KS
Program Yea2 (PY2)or contracted programs. Due to this break across program yeesgeqis

completed between February 1, 2017 and May 31, 2017 were evaluated against the Octob&@PR16

Energy GuideboolProjects completed between June 1, 2017 and January 31, 2018 were evaluated

against the November 201CPS Energy GuideboBkr prograns or measures where othenethods

were used, those are referenced in each section.

The contributiors of each program to theesidentialLJ2 NI F2f A 2 Qa Sydhdde = LIS {1 RSY
coincident peak savingseashown in the followingigures. Valuesin Figure3-1 through Figure3-3
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3. RESIDENTIAL PROGRAMS

representenergy and demand savings from new FY&f@rbgram participants as measured at the
participant or enduser levelandadjustedto account for netto-gross ratios and line losse®rogram
names are abbreviated in chart labéls.

90% of portfolio net avoided energy comes from Weatherization, HVAC,
Retail, Multifamily, and Home Energy Assessments.

18,000 5 .
16,000 25% 24%
14,000 19%
- 12,000
10,000
§ 8,000 12% 10%
6,000 3
2,000
; I .
(@) = *
< et @
z & £ = £
o)
*Other includes Schools, New Homes, AC TuneUp, Cool Roof, and Legacy HVAC
Figure3-1: Summary of Residential ImpactsNet Avoided Energy by Program
90% of portfolio net avoided NCP comes from Weatherization, HVAC,
Retail, Home Energy Assessments, and Home Energy Rebates.
18 43%
16
14
12
= 10
= 8 1% 15%
6
4 7% 7% 7% 4%
2
0 Q = < o
x = LL *
= S 3 s T = g
I © 6

*Other includes New Homes, Schools, AC TuneUp, Cool Roof, and Legacy HVAC

Figure3-2: Summary of Residential ImpactsNet AvoidedNon Coincident Peaky Program

5Netto-gross (NTG) ratios are estimated at the level of individual programs, and account for the net effects of free ridergfilfpead Eree
riders are defined as customers who would haedivered energy or demand savings without any program incentives but who received a
financial incentive or rebate anyway. Spillover effects derive from customers who delivered energy or demand saving®btmapssgram,

but did not participate in theorogram or receive a financial incentive or rebate. Loss factors account for the fact that utilities must generate or
import a greater amount of energy or demand than is required at the customer cusedlevel because some energy is lost in distrilbutio

6§ HVAC = Heating Ventilation and Air Conditioning, Wx = Weatherization, HEA = Home Energy Assessments, MF = Multif&hoitye HER =
Efficiency Rebates
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3. RESIDENTIAL PROGRAMS

92% of portfolio net avoided CP comes from Weatherization, HVAC, Home
Energy Rebates, Retail, and Multifamily.

7 37% 36%
6
5
= 4
=3 A%
2 ° 7% 4%
3% 3%
1 1%
0 - B e e ————
= < i z L N ¢ 5
- - : & - : : -
T O
=
(<]
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*Other includes Schools, Legacy New Homes, AC TuneUp, Cool Roof, and Legacy HVAC

Figure3-3: Summary of Residential ImpactsNet Avoided @incident Peakby Program

3.2 WEATHERIZATION PRGAGGR

3.2.1 Overview

/It{ 9YySNHeQa&d NBaAARSY(UAlFf 4SIGKSNAT I (A 2wlghiNR2 INI Y LI
customers. In FY 2018, the program provided a range of services to 3,623 customers, compared with

3,900 customers in FY 201istalled measuremcluded repair, health & safety, and energgving

measures. The enereggaving measures may be categorizexdfollows:

LED light bulbs Solar screns Lowflow showerheads

Wall insulation Water heater pipe Air intiltration reduction

Attic insulation insulation Duct system improvement
Water heater insulation Faucet Aerators

Floor insulation

The measure mix is diverse, but envelope measures (including wall insuédtiomsulation, floor
insulation, solar screens, air infiltration) are by far the largest contributors to total program impacts for
both enegy and demand savings.

Attic insulation is the largest single measure contributing more than 30% of savings
Air infiltration is the 2¢ highestnon-coincident pealcontributor with 24% of NCP kW impacts

Lightingis the 29 highestenergy savingsontributor with 15% of kWh impacts

=A =2 =4 =1

Domestic Hot Water Measures offered almost negligible program impacts, delivering.5#tly 1
of energy impacts and less than 0.25% of demand impacts.
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3. RESIDENTIAL PROGRAMS

Percent contribution to gross progratavelenergy anddemand impacts areshownin Figure3-4.

Combined, envelope measures are by far the largest contributor to total
gross program impacts.

100%
90%
80%
70%

60%
50%
40%
30%
20%
10%

0%

Gross Energy Savings (kWigross CP Demand Savingsross NCP Demand Savin@oss ERCOT 4CP Demanc
(kw) (kw) Savings (kW)

m Attic Insulationm Lightingm Wall Insulation= Air Infiltration m Solar Screenm Duct m Floor Insulations DHW

Figure3-4: Weatherizationg GrossEnergy and Demand Impact PercentadgsMeasure

3.2.2 Savings Calculationethod

Frontier conducted a degleview for a sample of projectiesigned to deliver 90% confidence and 10%
precision.Evaluators alsmade site visits to verify po$hspection proceduresn selected projects

During the site visits, Frontier observadhorough postinspection process kereinspectors adjust

LINP2SO0G RSGIFIAfTAa a ySOSaalNE o60FaSR 2y 20aSNBSR TA
projects indicated that project documentation supported the reported project data and no adjustments

were made to projectevel inputassumptions.

For each of the measuresSrontierdeterminedenergy savings usingethodology from theCPS Energy
GuidebookProjects completed between February 1, 2017 and May 31, 2@YT)were evaluated

against the October 2016PS Energy Guidebo&kojects completed between June 1, 2017 and January
31, 2018(PY2)were evaluated against the November 20CPS Energy GuideboBkr programs or
measures where other methods were used, those are referenced in each section.

3.2.2.1 Envelope Measures

Enery savimgs for this measure are determinegingcalibrated simulation models developed using
bw9[ Qa . 9 2 LiunnimgiEmergyPius §.45ds t&underlying simulation en@ioecident, an-
coincident’” and 4CReak demandsavings were determinedsing buildng energy simulation models

7 It should be noted that for some envelope measurestalled in homes with electric heatinthe nonrcoincident peak occurs during the non
summer months.
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3. RESIDENTIAL PROGRAMS

developed by subtracting the whole house energy use in each hour of thegtosfit models from the

energy use in the preetrofit models. Additional detail on savings determination is presented irCiR8
Energy Guidebook

Simulationmodels for envelope measures assumed hoimadcentral air conditioningFor homes with

room or window air conditioners, adjustment factors were appli®de theCPS Energy Guidebdok
detail on those adjustment factors.

The followindiguresshow frequency of installation and relative energy and demand impacts by
envelope measure.

Air infiltration and solar screens are installed at more than 80% of
weatherized homes.

Floor Insulation Iy
Wall Insulation | EEEEE—
Attic insulation - |
Solar Screens | —
Air Infiltration T

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
% of weatherized homes that received the measure

Figure3-5: Weatherization¢ Frequency of Installation by Envelope Measure

Led by attic insulation, wall insulation, and air infiltration, the average NCP
kW per home for envelope measures was greater than 1 kW.

IIIII Illll Illll
NCP CP 4CP

H Attic Insulation m Wall Insulation ® Air Infiltration = Floor Insulation ™ Solar Screens

average kW
©c o o = =
H (o] [e¢] = N H

o
[N}

Figure3-6: Weatherizationg Average gr Home NCP kW by Envelope Measure
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3. RESIDENTIAL PROGRAMS

Attic and wall insulation delivered the largest energy impacts per home for
envelope measures.

Attic Insulation Wall Insulation Floor Insulation Air Infiltration Solar Screens

1,600
1,400
1,200
1,000
800
600
400
200

average kWh per home

Figure3-7: Weatherization¢ Average gr Home kWh by Envelope Measure
Attic Insulation

As part of the weatherizaon program,Franklin Energinstalledattic insulation in2,730 homes in FY
2018. Average gross impacts per homedttic insulation arel,370kWh,0.67CP kW 1.12NCP kW, and
0.604CP kWw.

Savings are determined per square footttfc insulation installed and vary by heating and cooling
system type and preand postinsulation levels. Adjustments to claimed savings were made as
necessary to apply the appropriate savings factors for each project site.

Wall Insulation

Franklin Energingalled wall insulation id,727homes inFY 2018Energy and demand savings assume
that anunderinsulated wall cavity is insulated te1B, typically by ldwing in cellulose insulation.
Average gross impacts per home for wall insulationlatd7kWh,0.51 CP kW, L8 NCP kW, and 48
4CP kW.

Savings are determined per square foot of wall insulation installed and vary by heating and cooling
system type. Adjustments to claimed savings were made as necessary to apply the appropriate savings
factors for eactproject site.

Air Infiltration Reduction

As part of the Weatherization prograriranklin Energy installed air infiltration control measures in
3,532 homes in FX018. Average gross impacts per home for air infiltrationGa&k\Wh,0.25CP kW,
1.22 NCP kWand 0.224CP kW.

Deemed savings are presented as a function of thesgifeduction achieved, as demonstrated by
blower door testing. ThEPS Energy Guidebaektricts base and post CkMeadings to reasonable
values that do not exceed building tightndssits. Where necessary to meet those requirements,-pre
and postCFMg limits were applied to the documented CEJdt each project site.
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Floor Insulation

As part of the Weatherization prograraranklin Energinstalled floor insulation i805homes durig FY
2018. Average gross impacts per home for floor insulation&8kWh, 0.8 CP kw, 1.1BICP kW, and
0.154CP kW.

The baseline is assumed to bsite-built house with pier and beam construction and no floor insulation
against the floor ofthe conditioned area. Savings are determined per square fofibof insulation

installed and vary by heating and cooling. Adjustments to claimed savings were made as necessary to
apply the appropriate savings factors for each project site.

Solar Screens

As part of the Weatherization prograrmranklin Energinstalled solar screens @)298homesduringFY
2018 Average gross impacts per home for solar screeng@2&Wh, 0.2 CP kW, 0.70 NCP kw, and
0.204CP kW.

The baseline is a single pane, clearglasshaded, eastwest, or southfacing window with a solar
heat gain coefficient of 0.7%avings vary by window orientation and HVAC system typi that for
this measure, th&uidebookapplies a heating penalty to account for the reduction in sbiat gain
during the heating season.

During the first half of the yeaimstalled quantity was provided in united inches (window width plus
height, in inches). This is the typical pricing unit for contrac®©BS Energy Guidebaavings values

are per gjuare foot of treated window area. To convert united inches to square feet, Frontier assumed
an average dimension tfiree feet by five feet. Thotal square feet of solar screens installed per home
was reported during the second half of the year ands®@PS Energy Guidebaavings were applied
directly.

3.2.2.2 LEDLight Bulbs

TheCPS Energy Guidebadonkludes separate calculation methodologies for ominéctional EISA

compliant and specialty EI$%empt LED lighting. EI8Kected bulbs had savings that medetermined
using a twetiered weighting approachkue to the baseline change that is scheduled to occur in 2020
The savings for EIS%empt bulbs were determined over the entire lifetime of the bulb using the
equivalent wattagesTheGuideboolkalso incoporates an interactive effects factor to account for the
impact on cooling and heating loadsavings are discounted by a rate of 3% to account for an assumed
97% installation rate.

For projects evaluated against the November 2GPS Energy Guidebothe firsttier savings period
incremented down by a year and the secelier savings period incremented up by a year. This change
was made based on the calendar year chalegeling up tahe EISA 2020 backstop. There were no
other major changes to the savings calculation methodology compared to the approach usedhh the
2017 evaluation.
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3.2.2.1 Duct System Improvement

Savings for all projects were validated using the savings methodologiesdutlitheCPS Energy
Guidebook The primary change for this measure in the November 2017 update was the inclusion of
demand and energy adjustment factors. These factors are single year transitional factors used to slowly
move from the existing algorithm @poach to a new modeled approach. Savings were significantly
reduced in this update and are further reduced with the new modeled approach.

In place of sitespecific leakage testing results for each project, Frontier worked with Franklin to deem
CFM reductin values for minor, medium, and major reduction ranges. These ranges are determined by
the contractor based on several factors, including a visual inspection, the amount of treated duct, and
the severity of repaired leaks.

3.2.2.2 Domestic Hot Water

As part of tle Weatherization progranfranklin Energinstalleddomestic hot water (DHW) measures in
894 homes during=Y 2018, which is about 25% of all weatherized homes.

DHW measures see low installation rates in the weatherization program.

Kitchen Aerators

Tank Insulation

Bath Aerators

Showerheads

Pipe Insulation

0% 2% 4% 6% 8% 10% 12% 14% 16% 18%
% of weatherized homes that received the measure

Figure3-8: Weatherization¢ Frequency of Insllation by DHW Measure

The energy and demand savings are determined using the algorithms @PtBeEnergy Guidebook
Showerhead and aerator coincidengmcoincident and 4CPeak demandactorswere calculated

using a DHW load profile developed frone tBuilding America Analysis spreadsheet for existing homes.
Pipeand water heateinsulation coincident, on-coincident and 4CPeak demandactors were

calculated using an assumption that the load shape for this measure is evenly distributed across all
hours of the year.
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Domestic Hot Water (DHW) measures saw a change in methodology between the first and second half
of the fiscal year. The change resultedjenerallylower impacts fofaucet aeratormeasures during the
second half of the year.

Water Heaer Pipe Insulation

As part of the Weatherization program, CPS EnanglyFranklin Energpstalled water heater pipe

insulation in613homes during=Y 208. The savings are based on an assumed baseline of a typical
electric water heater without insulation on the water heater pip8avinggor water heater pipe

insulationare based on a maximum allowable insulation length of 6 feet of péngnstallationas per

the CPS Energy GuideboBkr any installation of water heater pipe insulation over six feet, the gavin
were capped at this maximum. Savings vary based on the location of the water heater, in conditioned or
unconditioned space. Savings inputs ldhea the location of the water heater were applied based on
projectspecific documentation. If not provided, the more conservative inputs assumptions were used to
estimate impacts.

Water Heater Insulation

As part of the Weatherization program, CPS EnanglyFranklin Energystalled water heater insulation

on 370water heaters during FY 281Savings are detarined using an assumption of 8 gallon water
heater of standard height and diameter, providing a tank surface aré#.dbas per theCPS Energy
Guidebook The Rvalue of the installed insulation isported by Franklin at8. Savings vary based on

the location of the water heater, in conditioned or unconditioned space. Savings inputs based on the
location of the water heater were applied based oject-specific documentation. If not provided, the
more conservative inputs assumptions were used to estimate impactsCPRBeEnergy Guidebook
requires water heaters to be manufactured after 1991 to be eligible for this measure. Claimed savings
were adjsted accordingly based on project documentation.

Low-Flow Showerheads

As part of the Weatherization program, CPS Energy and Franklin Energy irfis8alled+low
showerheadsluring FY 208. Savings for this measure are determined using a basaisemption of a
2.5 gallon per minute (GPM) flowrate for the existing showerhead and a 1.5 GPM flowrate for the
replacement showerhead.

Faucet Aerators

Franklin Energy installet®8faucet aerators, one for a kitchen fauaatd one for a bathroom faucet.

Savings for this measure are determined using a baseline assumption of a 2.2 gallon per minute (GPM)
flowrate for the existing faucets. The savings for aerators are based on an assumed 1.5 GPM flowrate for
the postretrofit kitchen faucet and an assumed X3PM flowrate for the postetrofit bathroom faucet.

3.2.3 Results and Recommendations

The following are the gross energy and demand savings for thehétezation program, by measure.
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Table3-1: WeatherizationGross Energy and Demand Savings

Gross Ener Gross CP Gross NCP Gross ERCOT
Measure Savinas (kV\?ﬁ/) Demand Savings | Demand Savings 4CP Demand
’ (kW) (kW) Savings (kW)

Attic Insulation 5,460,448 2,911 4,806 2,599
_____
Wall Insulation 2,144,993 2,185
_____
Solar Screens 1,621,361 2,242
_____
FIoor Insulation 367 871

14,486,666 6,018 14,974 5,696

Rows may not sum to total due to rounding.
The following summarizes recommendaticfios the Weatherization program

Envelope Measures

1 Solar Screenand Air Infiltration¢ These measures were installed more tH&0% of the time
despite their average per home energy and coincident peak impacts being among the lower of
all envelope measureghis indicatsa high incidence of need for these measures in homes
served by the weatherization progransir infiltration does offer significant per home non
coincident peak impacts, however coincident peak is wihiates costeffectiveness results.

Frontier recognizes that air infiltration and solar screens may offetupantcomfort benefits
and interactiveeffectsthat arenot measured in this evaluatiomvestigation into hese
measurelevel characteristics maye worthwhile for CPS Energydonsider during program
planning and goal setting for the next iteration of STEP.

LED Light Bulbs

1 Update savings calculation to calculate the fifst savings period as 202dinusinstallation
year. The seconter savings period should be calculated as the BWlusthe first-tier
savings period.

1 Note that in future years, EUL will no longer be deemat 20 years for all LED lamps. Instead,
EUL will vary between 15 and 20 years depending on the rated life of the LED lamp. This will

8 The sum of the individual measures may not match the total due to the individual measure savings having been roundeshteshe/hole
number.
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affect the first and seconeier savings period calculation. Additionally, Franklin will need to
start collecting andeaporting the lamp rated life to the evaluation team.

1 Because of the twiiered baseline and corresponding net present value weighting approach
specified by theCPS Energy Guideboskvings for lighting projects are reliant on assumed
escalation rates, deount rates, avoided capacity costs, and avoided energy costs. Typically,
CPEnergyprovidesthese values aftethe program evaluatiomprocesshas started. However,
this makes it difficult for Franklin to produce reliable savings estimates. Frontievavillwith
CPEnergyand Franklin to specify deemed coefficients in an upd&@e® Energy Guidebook
The goal will be to provide the values prior to the beginning of the program year so that the
implementer can use those values for the entire program year.

1 When reporting the cooling type, Franklin should distinguish between central air conditioner
FYR OSYdNXf KSIFG LizYLld / dz2NNByidfex O22ftAy3a GeéL
GoAYR26KAA R2Sa y20 LINRJARS Snteaned Ketekming 2 N I (i A 2
the appropriate HVAC interactive effects. Frontier assumed central air conditioner in these
cases based on the expected heating type for the customer class in this program, but more
clarity would behelpful for future evaluations.

1 Whenreporting the heating type, Franklin should distinguish between electric resistance and
KSI G LlzYLld / dzNNByidfexr KSFiAy3ad GeilScKaAaAZ2ZRREBANE
provide enough information for the evaluation team to determine the rympiate HVAC
interactive effects. Frontier assumed electric resistance heat in these cases based on the
expected heating type for the customer class in this program, but rolarity would be
helpful for future evaluations.

Duct Sealing

1 No cooling savingshould be claimed for projects without central cooling. Similarly, no heating
savings should be claimed for projects without central heat. In several cases, cooling savings
were claimed for homes with window units reported as the primary cooling typehaating
savings were claimed for homes with space heaters reported as the primary heating type.

1 When reporting the heating type and heating fuel type, Franklin should distinguish between
electric resistance and heat pump. Currently, several projectsemerted ashavingd OS y i NJ
KStfarg KS KSI GAy 3 (fdrtdsheatiggRuel dyfef THi©dodsIndd provide
enough information for the evaluation team to determine the appropriate heating type.

Frontier assumed electric resistance heat in thesses based on the expected heating type
for the customer class in this program, but matarity would behelpful for future
evaluations.

1 Similarly, heating fuel type is often classified as mixedt dlassification is not appropriate for
this measure. Wite a residence may have multiple fuel types, the duct sealing measure is only
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concerned with the heating type corresponding to the ducted heating system. In the majority
of cases, the heating type should be represented by a single heating fuel type.

Domedic Hot Water

1 Water Heater insulation savings were claimed for 370 units, but savings were awarded for
only5. The low realization rate is primarily driven by violations of the manufacture date
eligibility requirement for this measure. Going forward, wéateaterbuild date should be
confirmed prior to implementation of this measure.

3.3 HOMEE-FICIENCAYROGRAM

3.3.1 Overview

It { 9YySNHeQa | 2 Yd&fer9ifcantivesioatiichsulatidhaBdiaxabiEspeed pool
pumps. Through the home efficiency program, Franklin Ereggyedl,876 homes in FY 2018he
proportion of totalprogram energy and peak impaasrived from each measure typg presented in
Figure3-9.

Attic Insulation is a strong measure, contributing more than half of total
program impacts.

Gross Energy Savings (kWigross CP Demand Savingsross NCP Demand Savin@oss ERCOT 4CP Demanc
(kW) (kW) Savings (kW)

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

m Attic Insulation m Pool Pumps

Figure3-9: Home Efficiency, GrossEnergy and Demand Impact PercentagasMeasure
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Attic Insulation is a high impact measure that enoys high participation
rates.

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%
% of participating homes that received the measure

Figure3-10: Home Efficiency, Frequency of Installation by Measure

3.3.2 Savings Calculationethod

Frontier conducted a desk review for a sample of projects designed to deliver 90% confidence and 10%
precision. Additionally, we made site visits to verify inspection ptaces on selected projects. During

the site visits, Frontier observed a thorough inspection process where inspectors adjust project details

Fad ySOSaalNE o60lFlaSR 2y 20aSNWWSR FASER O2yRAGAZYAaAD
that project cbocumentation supported the reported project data and no adjustments were made to
projectlevel input assumptions.

For each of the measureSrontierdeterminedenergy savings usingethodology from theCPS Energy
GuidebookProjects completed between Felary 1, 2017 and May 31, 20{?Y1)were evaluated

against the October 2016PS Energy Guidebo&kojects completed between June 1, 2017 and January
31, 2018(PY2)were evaluated against the November 20CPS Energy GuideboBkr programs or
measuresvhere other methods were used, those are referenced in each section.

3.3.21 Attic Insulation

CPS Energy incentivizég@l34attic insulationinstallations in FY 28, compared withl,065attic
insulation installations in FX017. Average gross impacts per home &ttic insulation arel,343 kWh,
0.75 CP kW, 12NCP kWand 0.69 4CP kW.

Savings are determined per squdo®t of atticinsulation installed and vary by heating and cooling
system type and preand postinsulation leved. Adjustments to claimed savings were made as
necessary to apply the appropriate savings factors for each project site.

3.3.2.2 VariableSpeed Pool Pumps

Through the Home Efficiency program, CPS Energy provided incentives for the installdd@n of
variablespeal pool pumpsn FY 208, compared to the8318pool pumps installed in FY 201

The deemed energy and demand savings tables iIC#8 Energy Guidebank&ludes savings for seven
pool pump horsepower sizes, ranging from 0.5 to 3.0 horsepower. For pool puitipa horsepower
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not included within the deemed energy and demand savings tables, the savings were applied for the
closest appropriate horsepower.

3.33 Results and Recommendations

Programlevel realization rates improved from PY1 to PY2 during FY 2018. fifapdriver for this is
that Franklin reconciled their project tracking system to @ieS Energy Guidebaould-year.

Table3-2: Home Efficiency Gross Energy and Demand Savings

Gross Ener Gross CP Gross NCP Gross ERCOT
Measure Savinas (kV\?ﬁI) Demand Savings | Demand Savings 4CP Demand
’ (W) (kW) Savings (kW)

996

Attic Insulation 1,935,215 1,080 1,753

3,276,049 1,320 2,660 1,103

Rows mayot sum to total due to rounding.

3.4 CPE&ELEGACRESIDENTIAL HVAC BRAM

34.1 Overview

This progranpromotesthe installation of energy efficiertieating, Ventilation, and Air Conditioning
(HVAQequipment. The program covers the installation of central air @workrs (ACs) central heat
pumps(HPs)window air conditionerg§WACSs), and ground source heat pumps (GSHPBY 2018, a

total of 8 legacy HVAC projects were incentivized through the CPS Residential HVAC, pnctrdimg

1 AC,0HPs,7 WACsand O0GSHPSY 2018 performance has not been compared t@0AY because

this program only accounts for legacy projects that were in queue during earlier program years. All new
projects are being implemented by a GRP$lementation contractounder alternate pograms.

3.4.1 Savings Calculation Method

Because of the small project population, a desk review was performed for all legacy projects incentivized
in this program. All projects were completed between June 1, 2017 and January 31, 2018 and were
evaluated againstte November 2017 update to tHePS Energy Guidebo8lavings for all projects were
validated using the savings methodologies outlined in@RS Energy Guidebodkere were no major
changes to the savings calculation methodology compared to the appraschin theFy 2017

evaluation.

9 The sum of the individual measures may not matchttitel due to the individual measure savings having been rounded to the nearest whole
number.
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AC and HP savings were estimated using performance curves developed by the National Renewable
Energy Laboratord® These performance curves provide the capacity and efficiency dfebepump

operating in cooling mode acroaswide range of outside air temperatures. Unit loading was estimated

as a function of outside air temperature, and hours of cooling mode operation under different loadings
were estimated using bin weather data for each weatherezd he model usea set ofnormalized
performance curves to scale the rated performance values as a function of outdebuliry

temperature ranging from 65 to 115 degrees Fahrenheit. The total capacity and Energy Input Ratio (EIR
= 1/COP) curves are a function of entering Avetb temperature (EWB) and outdoor digulb

temperature (ODBith quadratic curvdittings.

In heating mode, predicted HVAC operation was limited to meetifgadfioad, using a factor applied in
Manual J to correlate design load hours to equivalent full load hours under actual operating conditions,
taking into account that heating systems are not always operated even when outdoor conditions
indicate they shouldlt wasassumed that typical HVAC systems are sized t&obi5heir design cooling

load (oversized by 29). Heating mode capacity was related to rated cooling capacity using rated
capacity in cooling and heating mode according to data exported fhenAr-Conditioning, Heating,

and Refrigeration (AHRI) Directdfy

Similarly, @ergyand demand savings for WACs and GSHPs were generally estimated by multiplying the
installed capacity by the change in system efficiency. The typical format of the saving&aftonthis
measure is as follows:

Q6 §oRbGORO G p P 00& GOQAGH & |
plmmnm 0QQQAONAE M QAQAMQAE 0w
60N OOQRO G p p
@ Q L, O 01 |

pmnm 0QQQONAE M QAQADQAE 0w

Non-coincident peak (NCP), coincident peak (CP), and four coincidental peaks (4CP) demand savings
were derived using an approach adapted from the method outlined in Secticof theé CPEnergy
Guidebook

3.4.2 Equipment Verification

To verify the accuracy of threported equipment specificationseported system capacities and

efficiencies were validated against the AHRI Directory for the single AC project and against the ENERGY
STAR certifiedroduct listing? for the WAC projects. No discrepancies were identified for the AC

project, but several WACs were not ENERGY STAR listed. For those systems, reported system efficiencies
did not meet the minimum ENERGY STAR room air conditioner efficégnggement.

10D, Cutler et aJ.Improved Modeling of Residential Air Conditioners and Heat Pumps for Energy Calculations. National Renewable Energy
Laloratory. NREL/T850056354. January 2013. Tables 12 andhttp://www.nrel.gov/docs/fy130sti/56354.pdf

1 AHRI Certification Directorfattps://www.ahridirectory.org/ahridirectory/pages/home.aspx

2ENERGY STAR Certified Room Air Conditidntgs://www.energystar.gov/productfinder/product/certifieetoom-air-conditioners/
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3.4.3 Results and Recommendations

Overall, the CPS Legacy Residential HYAC program achieved realization rates of 55% for NCP kW demand
savings and 44% for kWh energy savisgaings for the WAC projects were lower than for the AC

project because ze savings were awarded to the projects that did not meet the minimum ENERGY

STAR minimum efficiency requirement.

While the recommendations for residential HVAC measures in previous evaluations focused heavily on
data collection and the application of agmriate savings baselines, that direction is no longer necessary
because this program is no longer implemented by CPS Energy. For relevant recommendations, please
refer to the section covering the Residential HVAC progmaptemented by Franklin

Table3-3: CP&Legacy Residential HVA&oss Energy and Demand Savings

Gross Ener Gross CP Gross NCP Gross ERCOT
Measure Savings (kV\?fi/) Demand Demand 4CP Demand
9 Savings (kW) SEVEN() SEWIEN ()
Central AilConditioners 1,293 0.64 0.66 0.53

3.5 RESIDENTIAL HVAC BRAM

35.1 Overview

This progranpromotesthe installation of energy efficieriieating, Ventilation, and Air Conditioning
(HVAQequipment. The program covers the installation of central air conditio(®@s) central heat
pumps(HPs)window air conditionerg§WACSs), and ground source heat pumps (GSHPBY 2018, a

total of 7,153 HVAC projects were incentivized through the Rx¥z®iential HVAC prograido

comparison has been made to FY 2017 participation because the program kicked off during the middle
of FY 2017. A more complete analysis of program participation trends will be available after comparing
0KS LINE INI Y 8B201® perfermamae. | Y R

This evaluation includes both previously evaluated projects from the CPS PY1 evaluation and new PY2
projects completed during the CPS FY 2018 evaluation pethedigiure belowpresents a percentage
breakdown of kWh energy savingswvihgs are presented by system type for all newly evaluated HVAC
projects completed through this program.

133 The sum of the individual measures may not match the total due to the individual measure savings having been roundeshteshe/hole
number.
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Almost twothirds of energy savings come from air conditioners.

AC
65%

Figure3-11: Residential HVAG Percent of kWh Savings by System Type for Newly Evaluated HVAC:®roje

3.5.2 Savings Calculation Method

A desk review was performed for a sampferojects incentivized in this program. Frontier selected a
sample size to achieve a 90/10% confidence and precision interval. The results of the savings analysis for
the sample were applied to the fydkogrampopulation.

Projects completed between Febmyal, 2017 and May 31, 201PY 1)were evaluated against the
October 2016 update to thEPS Energy Guidebo&kojects completed between June 1, 2017 and
January 31, 2018Y2)were evaluated against the November 2017 update to@RS Energy
GuidebookSavings for all projects were validated using the savings methodologies outlined @R8e
Energy GuidebooR here were no major changes to the savings calculation methodology compared to
the approach used in thEY 2017 evaluation.

AC and HP savings wergtimated using performance curves developed by the National Renewable
Energy Laboratordf These performance curves provide the capacity and efficiency dfebhepump

operating in cooling mode across a wide range of outside air temperatures. Unit loeaingstimated

as a function of outside air temperature, and hours of cooling mode operation under different loadings
were estimated using bin weather data for each weatherezd he model usea set of normalized
performance curves to scale the rated pearfance values as a function of outdoor dnylb

temperature ranging from 65 to 115 degrees Fahrenheit. The total capacity and Energy Input Ratio (EIR
= 1/COP) curves are a function of enteringvelb temperature (EWB) and outdoor doylb

temperature (OB)with quadratic curvdittings.

14D. Cutler et al.Improved Modeling of Residential Air Conditioners and Heat Pumps for Energy Calculations. National Renewable Energy
Laloratory. NREL/T850056354. January 2013. Tables 12 andhttp://www.nrel.gov/docs/fy130sti/56354.pdf
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In heating mode, predicted HVAC operation was limited to meetifgdfioad, using a factor applied in
Manual J to correlate design load hours to equivalent full load hours under actual operating conditions,
taking into @count that heating systems are not always operated even when outdoor conditions
indicate they shouldbe in operation It wasassumed that typical HVAC systems are sized téebf5

their design cooling load (oversized byd5Heating mode capacity wasatgtd to rated cooling

capacity using rated capacity in cooling and heating mode according to data exporteth&dxrRI
Directory!®

Similarly, @ergyand demand savings for WACs and GSHPs were generally estimated by multiplying the
installed capacity by the change in system efficiency. The typical format of the savings formula for this
measure is as follows:

Q6 §oRbdoOQO D p P 00& GG & |
plmmtnm OQQQOLQ0E WO QQAM QAL 0w
65 ONOOQO G p p
@ Q L, O 01 |

pmnnm 0QQQALQAE GO®QAVLQQE OO

Non-coincident peak (NCP), coincident peak (CP), and four coincidental peaks (4CP) demand savings
were derived using an approach adapted from the method outlined in Secticof h&@ CPS Energy
Guidebook

3.5.3 Equipment Verification

To verify the accuracy difie reported equipment specificationseported system capacities and

efficiencies were validated against the AHRI Directory for the single AC project and against the ENERGY
STAR certified product listitffor the WAC projects. Minimal discrepancies welentified for the AC

and HP projects, but several could not be confirmed because neither model numbers nor AHRI
certification number were reported in supplemental project documentation. WACs were not ENERGY
STAR listed. For those systems, reported systiigiencies did not meet the minimum ENERGY STAR
room air conditioner efficiency requirement.

354 Results and Recommendations

Overall, the Franklin Residential HVAC program achieved realization rates of 98% for NCP kW demand
savings and 103% for kWh energyisgs.

15 AHRI Certification Directorfttps://www.ahridirectory.org/ahridirectory/pages/home.aspx
BENERGY STAR Certified Room Air Conditidnttps://www.energystar.gov/productfinder/product/certifieetoom-air-conditioners/
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Table3-4: Residential HVAGross Energy and Demand Savings

Gross CP Gross NCP Gross ERCOT
Demand Demand 4CP Demand
Savings (kW) Savings (kW) Savings (kW)

Gross Energy

MEEEITE Savings (KWh)

Central AilcConditioners 9,809,745 4,392 4,569 3,709

Window Air Conditioners 15,617

Rows may not sum to total due to rounding.
CNRYyGASNDRA NBO2 Y impsmertatioh af yha ReSideiihl A\GxE Bzbigiam are as follows:

1 Check all reported AHRI certification numbers against reported equipment model numbers.
For a small subset of sampled projects, the reported AHRI number did not match the
equipment model numbex from the application, invoice, or other supplemental project
documentation. If a new AHRI number is identified, savings should be calculated using the
efficiency and capacity ratings from the revised AHRI certificate. If no AHRI match is found,
that project should not be eligible to receive an incentive.

1 Model numbers should be provided to the evaluation team for all system components,
including the condenser, coils, and furnace, so that they can be verified against the AHRI
certificate. This data shoulok available in supplemental project documentation requested for
desk reviewof sample projects. In several cases, supporting documentation was incomplete or
missing from the project entry on Salesforce.

1 The system type should be verified when comparinth®reported AHRI number.
Specifically, all HPs should be reported as HPs, even when a customer or contractor
mistakenly submits an application for an AC. This issue does not appear to be as predominant
as in past evaluations, but 2 of the 46 sampled Afepts were HPs that were mistakenly
identified as ACs. In these cases, reporting the systems as ACs results in underclaimed savings
that do not account for potential heating savings.

9 Frontier understands that to simplify implementation, Franklin Eneag/dpted to utilize a
savings estimation strategy to create deemed savings values for various tiers of products.
There is a counteractive relationship between savings precision and ease of implementation.

alye 2F CNRYydASNDRA LINKELdpie skam té e Bebriimplemehted NB € |

for ACs and HPs. However, savings claims would benefit from the creation of additional
savings tiers for WACSs.

7 The sum of the individual measures may not match the total due to the individual neesavings having been rounded to the nearest whole
number.
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o0 For WACs, Frontier recommends that Franklin Energy adjust the existing tier specified
for less than or qual to 8,000 btu/hr capacity category to less than 8,000 btu/hr, and,
similarly, change the greater than 8,000 btu/hr capacity category to greater than or
equal to 8,000 btu/hr. This is consistent with the implementation of the current
federal standard foroom air conditions. The endpoint capacity is typically included
with the larger size category. This change will help to improve the baseline used for
systems where the installed capacity matches the endpoint of one of the baseline
capacity ranges.

o Additionally for WACs, Frontier recommends that Franklin Energy add a new tier for
capacities greater than or equal to 20,000 btu/hr. For units of this size, the baseline
efficiency drops from 10.7 EER to 9.4 EER. It drops again to 9.0 EER for units greater
than or equal to 25,000 btu/hr, but it could be reasonable to combine these size
categories in the name of ease of implementation.

1 Ensure that program minimum efficiency requiremeats enforced for all measureBor ACs
and HPs, minimum efficiency valuesldf5 SEER, 12.0 EER, 8.5 HSPF seem to have been
enforced appropriatelyFor WACS, the installed efficiency should meet or exceed the October
30, 2015 ENERGY STAR minimum efficiency requirement for the corresponding capgeity
For5 of the 12 sampleg@rojects, no savings were awarded because the installed WAC failed
to exceed the minimum efficiency requirement.

1 When claiming an early retirement baseline, ensure that the project entry in Salesforce has
appropriate documentation to validate that claimt & minimum, that documentation should
include an application with the reported baseline and the age of the existing system. Several
projects were missing documentation, and other project applications documented baselines
that did not match those reportetb Frontier.

1 Savings for early retirement projects are reliant on assumed escalation rates, discount rates,
avoided capacity costs, and avoided energy costs. Typically, CPS does not provide these values
to Frontier until after a program evaluation hasesdy started. However, this makes it
difficult for Franklin to produce reliable savings estimates. Frontier will work witrEGEXgy
and Franklin to specify deemed coefficients in an upd@e&® Energy Guidebodke goal will
be to provide the values i to the beginning of the program yeao thatthe implementer
can usehose valuedor the entire program year

3.6 NEW HOMES CONSTRIBTPROGRAM

3.6.1 Overview

/It{ 9YSNHE&Q& C, Hnmy YSg NBaARSYI(AFoBneWyies i NHzOG A 2 Y
competed in FY 2018 Of those 708 homes, 101 were legacy projects implemented by CPS Energy and
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607 were implemented through contract to Franklin Enefdine builders participated in the program,
maintaining the same level dlilder participation as the praeus program year.

CPS Energy used a tivered incentive structure in FY 2018, and paid incentives based on whether a
certification could be obtained to confirm the construction of a home was expected to consume at least
15%less total source energy (elgicity and gas) than a home built to the requirements of IECC 2015.

Participants could qualify for higher incentives by obtaining certification through the Build San Antonio
Green (BSAG) program. TBRE8AGingle family new construction program incorpaatother elements

in addition to energy consumption to achieve its certification including water, site, and health
requirements. BSAG also requae@HERS rating and meeting of all the requirements of the Energy Star
New Homes program.

Table3-5: New Residential ConstructiogFY 2018 Incentive Levels

Incentive Requirement Participating Homes Participating Homes
Amount ($) g Franklin CPS Energy

15% better than IECC 20¢&5
$1.100 no Certification

Total

3.6.1 Participation Trends

Of the total 708 homes participating in the FY 2018 program, 552 were certified by BSAG. These homes
were built by five builders, with most of the homes coming from three main builders. Five participating
builders submitted homes directly to CPS Energyendm additional six builders participated only in the
Franklin implemented program. Three builders participated in both theEN@&)yand Franklin

implemented programs. Two builders were responsible for 476 of the homes.

3.6.2 Savings CalculatioNethods

Homess NE | OOSLIGSR (2 GKS LINPINIY oFaSR 2y NrdAy3aa R
LYGSNylragaAz2ytrt [/ 2RS [/ 2YLXEALFYOS /FfOdA 642N 6L/ o0 |y
software used to establish Energy Star program compliance.tBotk provide site and source energy

savings estimates based on a comparison of the predicted energy use inltndtdsme to the energy

use the models predict for a reference model, which incorporates the features of a home built to the

reference codd€lECC 2015) and equipped to relevant standards (e.g. federal equipment efficiency

standards for HVAC units, water heaters, etc.). Source energy savings estimates are the basic

requirement for establishing whether program guidelines have been met anchtesiive tier for a

given project. However, neither tool provides the coincident peak (CP), ERCOT 4 CP (4CGP) or non

coincident peak (NCP) demand savings needed for bermsitanalysis of the residential new

construction program.
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Frontier employed BEopesidential building energy use simulation software to develop models
representative of the general suites of measures being incorporated into participating homes by the
different builders to verify the energy savings estimates from the rating tools aedtimate CP, 4CP

and NCP demand savings. The base Frontier model is a simplessimglequare home with unfinished

attic, built on a slab. The reference model is populated in accordance with the requirements for creating
a standard reference model ire&ion R405 of the IECC 2015.

Builders are using a wide array of measures to meet program requirements: some have gafie to

walls with R19 insulation, while otherare also adding continuous rigid insulation around the exterior

of the homes. A majoritgf homes have 16 SEER air conditioners (or 16 SEER/8.5 and higher HSPF heat
pumps), and some have tankless water heaters. Many are bringing the attics inside the envelope,
insulating at the roof deck and completely sealing the attic; almost all arelingtehdiant barriers.

Perhaps the most important feature in determining by how much participating homes beat code is in
reducing air infiltration. Code requires homes not allow more than 5 air changes per hour during blower
door testing (pressurized to05pascals): reported air infiltration rates from pasinstruction blower

door tests were between 2 and 5 AgH

After reviewing the data from the IC3 reports and supplemental information requested (as listed in the
CPS Energy Guidebamction for this pogram), Frontier developed simulation models reflecting the

basic packages implemented by each of the builders, and ran simulations on variations of these models
reflecting important differences such as the size (conditioned floor area) and achievefiltaation

rate.

3.6.2.1 Energy Savings (kWh)

While some variance is observed between homes, overall the energy savings from homes participating
directly and submitting homes modeled in IC3 are producing savings in line with those estimated by the
rating software

Table3-6: NewResidentialConstruction- Site Electric Energy Savings Estimates

Est. Percent IC3 Ave. Site BEopt Site Percent
Participation Path Improvement Energy Savings Energy Savings Bl
over Code (kWh/100 ft2) (kWh/100 ft2)

Direct 16-32 46 46 0%

Homes entering the program through BSAG certification are estimated to achieve even higher

Y2NXI AT SR alF@Ay3ayY CNRYGASNDRE Y2RStAy3d AyRAOIGSa
annually. In aggregate, Frontier estimates that participating homes completed during FY 2018 will

deliver approximately 759,000 kWh of annual energy savings.
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3.6.2.2 Coincident Peak (CP) Demand Savings (kW)

Frontier used delta load shapes from model runs to esttemergy use in likely coincident peak (CP)
hours and estimate CP demand savings for participating homes. In all, Frontier estimates that the FY
2018 participating new homes will provide 427 kW of CP demand savings.

3.6.2.3 Non-Coincident Peak (NCP) Demand Sasiig/\V)

Frontier extracted the maximum hourly value from the delta load shapes from its model runs to
estimate the NCP demand savings for participating homes. In all, Frontier estimates that the FY 2018
participating new homes will provide 653 kW of NCP dedisavings.

3.6.2.4 ERCOT 4CP Demand Savings (kW)

Frontier used the delta load shapes from its model runs to extract energy use in likely ERCOT 4CP hours.
In all, Frontier estimates that the FY 2018 participating new homes will provide 514 kW of demand
savings dting the ERCOT 4CP.

3.6.3 Resultsand Recommendations

Coincident, on-coincident and 4CPeak demandactors were calculated using an assumption that the
load shape for this measure is evenly distributed across all hours of the year.

Theestimated energy saviisgand coincident peak, necoincident peak, and ERCOT 4CP demand
savings for thé=Y 2018esidentialnew constructionprogram are presented ifiable3-7.

Table3-7: New Residential Construction Gro&nergy and Demand Savisg

Gross Gross
Participant Energy Cliess ClF Elie=s Mol ERCOT 4CP

Count Savings D_emand D_emand Demand

(kWh) Savings (kW) | Savings (kW) Savings (kW)
Direct 167,232

Participant Type

3.7 HOME ENERGY ASSES$ME

3.7.1 Overview

The Home Energy Assessm@nEAProgram provides energgaving products to CPS Enecggtomers
by means of an #person home energy assessment or through home energy assessment direct
installation kits. ThédlEA Prograrprovided 18,931 installations and kits FY 208.

18 The sum of the individual measures may not match the total due to the individual measure savings having been roundeshteshe/hole
number.
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Lighting consistently delivered more than-80% of total program impacts.
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Figure3-12: Home Energy Assessment Progrgr@ross Energy and Demand Impact Percentages by Measure

3.7.2 Savings Calculation Method

The energy and demand savings for HieAProgram were determined using the methodologies
outlined in theCPS Energy GuideboBkojects canpleted between February 1, 2017 and May 31, 2017
were evaluated against the October 20C®S Energy Guidebo&kojects completed between June 1,
2017 and January 31, 2018 were evaluated against the NovembelC®R3 Energy Guideboblkr
programs omeasures where other methods were used, those are referenced in each section.

The sections below include the savings methodologiesfperson installations for LE@ht bulbs,low-

flow showerheadsfaucet aerators, and water heater pipesulation. Thdollowing sections also include

the savings methodologies for the two HEA kits, one for electric water heater customers and one for gas
water heater customers.

A desk review was performed for a sampferojects incentivized in this program. Frontietesged a
sample size to achieve a 90/10% confidence and precision interval. The results of the savings analysis for
the sample were applied to the fydkogrampopulation.

3.7.2.1 LED Light Bulbs

TheCPS Energy Guidebankludes separate calculation methodologfes omnidirectional EISA
compliant and specialty EI®%kempt LED lighting. EFaHected bulbs had savings that were determined
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using a twetiered weighting approackue to the baseline change that is scheduled to occur in 2020
The savings for EI®%enpt bulbs were determined over the entire lifetime of the bulb using the
equivalent wattagesTheGuidebookalso incorporates an interactive effects factor to account for the
impact on cooling and heating loadsavings are discounted by a rate of 3% twoaat for an assumed
97% installation rate.

For projects evaluated against the November 2Q@PS Energy Guidebote firsttier savings period
incremented down by a year and the secetiel savings period incremented up by a year. This change
was made bsed on the calendar year chanigading up to theEISA 2020 backstop. There were no
other major changes to the savings calculation methodology compared to the approach usedhh the
2017 evaluation.

3.7.2.2 Domestic Hot Water

The HEA program installed domestid la@ter measures in 1,046 homes in FY 2018. This includes low
flow showerheads, kitchen and bath faucet aerators, and pipe insulation.

The energy and demand savings are determined using the algorithms @PtBeEnergy Guidebook
Showerhead and aerator aaident, ron-coincident and 4CPeak demandactorswere calculated

using a DHW load profile developed from the Building America Analysis spreadsheet for existing homes.
Pipe insulation coincident,am-coincident and 4CPeak demandactors werecalculated using an
assumption that the load shape for this measure is evenly distributed across all hours of the year.

Domestic Hot Water (DHW) measures saw a change in methodology between the first and second half
of the fiscal year. The change resuliadjenerally lower impacts for faucet aeratmreasures during the
second half of the year.

Low-Flow Showerheads

The HEA prograiinstalled793low-flow showerheadsn FY 2018Savings for this measure are
determined using a baseline assumption of a 2.5ggtker minute (GPM) flowrate for the existing
showerhead and a 1.5 GPM flowrate for the replacement showerhead.

Faucet Aerators

The Home Energy Assessment program includes the installation of two types of faucet aerators, one for
a kitchen faucet and onef a bathroom faucet. Through this prograRranklininstalled338kitchen
aeratorsand 801bathroom aerators for a total df,139faucet aeratorsSavings for this measure are
determined using a baseline assumption of a 2.2 gallon per minute (GPM) #olerahe existing

faucets. The savings for aerators are based on an assumed 1.5 GPM flowrate for tretrpdéiskitchen

faucet and an assumed 1.0 GPM flowrate for the pestofit bathroom faucet.

Water Heater Pipe Insulation

The Home Energy Assessmprogram includes installations of water heater pipe insulatioh98
homes.Savingg$or water heater pipe insulatioare based on a maximum allowable insulation length of

FrontierEnergy, Inc.| 43



3. RESIDENTIAL PROGRAMS

6 feet of pipingper installation, as per th€EPS Energy Guidebobbkr any instdtion of water heater
pipe insulation over six feet, the savings were capped at this maximum. Savings vary based on the
location of the water heater, in conditioned or unconditioned space. Water heater location was not
tracked in project documentation argb the more conservative inputs assumptions were used to
estimate impacts.

3.7.2.3 HEA Kits

Kits for Customers with Electric Water Heaters

Through the Home Energy Assessment program, Franklin Energy also offered the option of direct
installation kits for customes. The electric water heater kit consists of fivévatt LED lightbulbs, one
low-flow showerhead, one kitchen faucet aerator, one bathroom faucet aerator, and six feet of pipe
insulation.

The savings methodology for each of these measures is described.ao installation rate is applied

to the savings for each of these measures. These installation rates were provided by the contractor
through a data analysis installation document. The installation rates for LEDs are 95% for the first LED,
90% for the seond LED, 85% for the third LED, 80% for the fourth LED, and 75% for the fifth LED. The
low-flow showerheads were evaluated using an installation rate of 65%. The savings for kitchen faucet
aerators were determined using a 72% installation rate and satémdmthroom aerators were

determined using a 71% installation rate. The savings for pipe insulation were determined using a 50%
installation rate.

Kits for Customers with Gas Water Heaters

Through the Home Energy Assessment program, Franklin Energyjfateal the option of direct
installation kits for customers. The gas water heater kit consists of fivat® LED lightbulbs.

The savings methodology for the LED lamp measure is described. An installation rate is applied to the
savings for each of thgglit bulbs in the kit. These installation rates were provided by the contractor
through a data analysis installation document. The installation rates for LEDs are 95% for the first LED,
90% for the second LED, 85% for the third LED, 80% for the fourthnndEZ§% for the fifth LED.

3.7.3 Results and Recommendations

For future iterations of the Home Energy Assessment program, Frontier recommends conducting
customer surveys for the electric water heater kits and gas water heater kits. Using survey data, more
accurde installation rates can be applied.

The following are the gross energy and demand savings fdrdinee Energy Assessmebgram.
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Table3-8: Home Energy AssessmeB@toss Energy and Demand Saving

Gross Ener Gross CP Gross NCP Gross ERCOT
Measure Savinas (kV\?k)() Demand Savings | Demand Savings 4CP Demand
° (kW) (kW) Savings (kW)

Lighting 4,449,121 2,213

467,849

Rows may not surto total due to rounding.

CNRYGASNDRA NBO2YYSYRFIGA2ya F2NJ FdzidzZNB AYLX SYSy il i
follows:

LED Light Bulbs

1 Update savings calculation to calculate the fiist savings period as 202dinus the
installation yearThe secondier savings period should be calculated as the Bulusthe first
tier savings period.

1 Note that in future years, EUL will no longer be deemed at 20 years for all LED lamps. Instead,
EUL will vary between 15 and 20 years depending on thel id&eof the LED lamp. This will
affect the first and secondier savings period calculation. Additionally, Franklin will need to
start collecting and reporting the lamp rated life to the evaluation team.

1 Because of the twiiered baseline and correspoirdy net present value weighting approach
specified by theCPS Energy Guideboshvings for lighting projects are reliant on assumed
escalation rates, discount rates, avoided capacity costs, and avoided energy costs. Typically, CPS
does not provide thesealues to Frontier until after a program evaluation has already started.
However, this makes it difficult for Franklin to produce reliable savings estimates. Frontier will
work with CPE&nergyand Franklin to specify deemed coefficients in an upd&e$ Esrgy
Guidebook The goal will be to provide the values prior to the beginning of the programsgear
that the implementercan usehose valuegor the entire program yeatr.

HEA Kits

1 To ensure the validity of claimed savings, update savings calculatioamtade with the
updatedCPS Energy Guideboélrst and second tier savings periods need to be incremented
for lighting, and there was a complete overhaul to the calculation methodology for the hot
water measures.

19The sum of the individual measures may not rhatee total due to the individual measure savings having been rounded to the nearest whole
number.
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1 Conduct additional student surveyseinforce or improve existing installation rate
assumptions.

1 Consider adding a second ldlew showerhead to the kit to help offset the decreasing lighting
and faucet aerator savings.

Domestic Hot Water

1 Water heater location is not currently being trackied DHW measures. Some measures, like
pipe insulation, have variable savings based on whether the water heater is installed in
conditioned or unconditioned space. While savings improvements for this measure may be
small, we recommend documenting water heatocation to maximize savings for this
measure as well as provide a large data set for future program planning.

3.8 MULTIFAMILY ENERGY¥ECIENCY

3.8.1 Overview

The MultifamilyenergyHficiency program provides energy efficient measures to multifamily property
with more than five units. The Multifamily program includes installation of LED bulbsetiiglency
showerheads, kitchen ahbathroom faucet aeratorsyater heater pipe insulatiorand power strips

The Multifamily program served 12,306 individual apaetis in FY 2018.

Lighting consistently delivered more than-80% of total program impacts.

Gross Energy Savings (kWigQross CP Demand Savingaross NCP Demand Savin@oss ERCOT 4CP Demanc
(kW) (kW) Savings (kW)

100%
90%
80%
70%
60%
50%
40%
30%
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10%

0%

m Lighting m DHW m Power Strips

Figure3-13: Multifamily Program¢ Gross Energy and Demand Impabts Measure
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3.8.2 Savings Calculation Method

Frontier conducted a desk review for a sample of projects designed to deliver 9fidecae and 10%
LINBOAAA2Yd CNRBYGASNRA RSa] NB@GASGg 2F &l YLX SR LINR2
the reported project data and no adjustments were made to projegtl input assumptions.

For each of the measureBrontierdeterminedenergy savings usingethodology from theCPS Energy
GuidebookProjects completed between February 1, 2017 and May 31, 2017 were evaluated against the
October 20168CPS Energy Guidebo&kojects completed between June 1, 2017 and January 31, 2018
were evallated against the November 20CPS Energy GuideboBbkr programs or measures where

other methods were used, those are referenced in each section.

3.8.2.1 LED Light Bulbs

TheCPS Energy Guidebadokludes separate calculation methodologies for ominéctional EISA

compliant and specialty EI®%kempt LED lighting. EFaHected bulbs had savings that were determined
using a twetiered weighting approachdue to the baseline change that is scheduleaccur in 2020

The savings for EIS%empt bulbs were determined over the entire lifetime of the bulb using the
equivalent wattagesTheGuidebookalso incorporates an interactive effects factor to account for the
impact on cooling and heating loadsavings are discounted by a rate of 3% to account for an assumed
97% installation rate.

For projects evaluated against the November 2GPS Energy Guidebotthe firsttier savings period
incremented down by a year and the seceti@l savings period increented up by a year. This change
was made based on the calendar year chalegeling up to theEISA 2020 backstop. There were no
other major changes to the savings calculation methodology compared to the approach usedh the
2017 evaluation.

3.8.2.2 Domestic Hb Water

The energy and demand savings are determined using the algorithms @PtBeEnergy Guidebook
Showerhead and aerator coincidengymcoincident and 4CPeak demandactorswere calculated

using a DHW load profile developed from the Building Acaefinalysis spreadsheet for existing homes.
Pipe insulation coincident,am-coincident and 4CPeak demandactors were calculated using an
assumption that the load shape for this measure is evenly distributed across all hours of the year.

Domestic Hot Wier (DHW) measures saw a change in methodology between the first and second half
of the fiscal yearresultingin generallylower impacts fofaucet aeratormeasures during the second half
of the year.

Low Flow Showerheads

TheMultifamily Energy Efficiengyrogram includes the installatioof 6,355low-flow showerheads.
Savings for this measure are determined using a baseline assumption of a 2.5 gallon per minute (GPM)
flowrate for the existing showerhead and a 1.5 GPM flowrate for the replacememteshead.
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Faucet Aerators

TheMultifamily Energy Efficiengyrogram includes the installation of two types of faucet aerators, one
for a kitchen faucet and one for a bathroom faucet. Through this program, CPS Energy iAghaléed
kitchen aerators and,419 bathroom aerators for @otal of 8,935faucet aerators.

Savings for this measure are determined using a baseline assumption of a 2.2 gallon per minute (GPM)
flowrate for the existing faucets. The savings for aerators are based on an assumed 1.5 GBid feow
the postretrofit kitchen faucet and an assumed 1.0 GPM flowrate for the peisofit bathroom faucet.

Water Heater Pipe Insulation

TheMultifamily Energy Efficiengyrogram include®2 installations & water heater pipe insulation.
Savinggor water heater pipe insulatioare based on a maximum allowable insulation length of 6 feet of
pipingper installation, as per th€PS Energy GuideboBkr any installation of water heater pipe
insulation over six feet, the savings were capped atrtiagimum.

Water heater pipe insulationasings vary based on the location of the water heater, in conditioned or
unconditioned space. Water heater location was not tracked in project documentation and so the more
conservative inputs assumptions were usecdestimate impacts.

3.8.2.3 Power Strips

There were 3 tier 1 power strips installed in FY 2018. For FY 2018 projects, we assumed the power strips
wereinstalled in a home office controla desktop computer.

3.8.3 Results and Recommendations

The following are the gresenergy and demand savings for teltifamily Energy Efficiencgrogram.
Table3-9: Multifamily Gross Energy and Demand Saving

Gross Ener Gross CP Demand Elies=s el Gross ERCOT
Measure Savinas (kV\?ﬁI) Savings (KW) Demand Savings 4CP Demand
° ° (kW) Savings (kW)

Lighting 4,879,359 1,973

Power Strips

Rows may not sum to total due to rounding.

20

The sum of the individual measures may not match the total due to the individual measure savings having been roundezhteshe/hole
number.
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C N2 y iiekoSiNdddations for future implementation of the Multifamily Energy Efficiency program are
as follows:

LED Light Bulbs

I Update savings calculation to calculate the fiist savings period as 202dinus the
installation year. The secortter savings perioghould be calculated as the Ebdinusthe first-
tier savings period.

1 Note that in future years, EUL will no longer be deemed at 20 years for all LED lamps. Instead,
EUL will vary between 15 and 20 years depending on the rated life of the LED lampll This wi
affect the first and seconeier savings period calculation. Additionally, Franklin will need to
start collecting and reporting the lamp rated life to the evaluation team.

1 Savings for LED lamps installed in commerema#iyered common areas should balculated
using the commercial savings methodologies outlined inGRS Energy Guidebo&kimarily,
this includes referencing different values for operating hours, coincidence factors, and HVAC
interactive effects factors.

1 Because of the twiiered baseihe and corresponding net present value weighting approach
specified by theCPS Energy Guideboskvings for lighting projects are reliant on assumed
escalation rates, discount rates, avoided capacity costs, and avoided energy costs. Typically, CPS
does ot provide these values to Frontier until after a program evaluation has already started.
However, this makes it difficult for Franklin to produce reliable savings estimates. Frontier will
work with CPE&nergyand Franklin to specify deemed coefficient@imupdatedCPS Energy
Guidebook The goal will be to provide the values prior to the beginning of the programsgear
that the implementercan usehose valuegor the entire program year.

3.9 ENERGY SAVINGS THERABWGCHOOLS

3.9.1 Overview

The Energy Savings Thrbougchools Program provides students with energy efficiency kits. The kits are
comprised of three QVatt LED light bulbs, a higdfficiency showerhead, a kitchen faucet aerator, and a
bathroom faucet aerator. 14,294 kits were distributed at 85 schools ZOES.No comparison has been
made to FY 2017 participation because the program kicked off during the middle of FY 2017. A more
O2YLX SGS Iylrfeara 2F LINRPINIY LI NIAOALI GAZ2Y (GNBYRA
2018 and FY 20Y&erformance.

This evaluation includes both previously evaluated projects from the CPS PY1 evaluation and new PY2
projects completed during the CPS FY 2018 evaluation pehedigiure belowpresents a percentage
breakdown of kWh energy savings. Savings are presented by kit measure type for all newly evaluated
kits projects completed through this program.
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Showerheads provided almost thréeurths of total program
energy impacts.

Lighting
22%

Faucet Aerators
6%

Low-Flow Showerhead
72%

Figure3-14: Energy Savings Throughh®ols¢ Percent of kWh by Kit Measure for Newly Evaluated Kits

3.9.2 Savings Calculation Method

A desk review was performed for a sampferojects incentivized in this program. Frontier selected a
sample size to achieve a 90/10% confidence and precision aitdive results of the savings analysis for
the sample were applied to the fydkogrampopulation.

Projects completed between February 1, 2017 and May 31, 2017 were evaluated against the October
2016 update to theCPS Energy Guidebo®kojects completetietween June 1, 2017 and January 31,
2018 were evaluated against the November 2017 update taQRS Energy Guidebook

Installation rates for the kits were derived from student survey data for the program.

3.9.21 LED Light Bulbs

TheCPS Energy Guidebadokludesseparate calculation methodologies for ortirectional EISA
compliant and specialty EI®%kempt LED lighting. EFaHected bulbs had savings that were determined
using a twetiered weighting approachue to the baseline change that is scheduled to odaec@02Q

The savings for EIS%empt bulbs were determined over the entire lifetime of the bulb using the
equivalent wattagesTheGuidebookalso incorporates an interactive effects factor to account for the
impact on cooling and heating loadSavings i@ discounted by a rate of 3% to account for an assumed
97% installation rate.

For projects evaluated against the November 2GPS Energy Guidebotte firsttier savings period
incremented down by a year and the seceti@l savings period incremented Ugy a year. This change
was made based on the calendar year chalegeling up to theEISA 2020 backstop. There were no
other major changes to the savings calculation methodology compared to the approach usedhh the
2017 evaluation.
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Installation rates ere derived from the student survey datahich indicated tha66% of families
installed the first LED light bulb, 56% of families installed the second LED light bulb, and 49% of families
installed the third LED light bulb.

3.9.2.2 Low-Flow Showerheads

Savings fothis measure are determined using a baseline assumption of a 2.5 gallon per minute (GPM)
flowrate for the existing showerhead and a 1.5 GPM flowrate for the replacement showerhead. Savings
values for projects evaluated against the November 20PB EneygGuideboolincreased based on a
change in the way that hot water volume is calculated in@®S Energy Guidebook

Installation rates were derived from the student survey dataich indicated thab1% of families
installed the higkefficiency showerhead.

3.9.2.3 Faucet Aerators

Savings for this measure are determined using a baseline assumption of a 2.2 gallon per minute (GPM)
flowrate for the existing faucets. The savings for aerators are based on an assumed 1.5 GPM flowrate for
the postretrofit kitchen faucetand an assumed 1.0 GPM flowrate for the pattofit bathroom faucet.
Savings values for projects evaluated against the November@PS7Energy Guidebatdcreased

based on a change in the way that hot water volume is calculated i@B® Energy Guideto

Installation rates were derived from the student survey dathijch indicated thaB9% of families
installed the new kitchen faucet aerator and 38% of families installed the new bathroom aerator.
3.9.3 Results and Recommendations

Overall, the Energy Savingsrough Schools kit program achieved realization rates of 97% for NCP kW
demand savings and 103% for kWh energy savings.

Table3-10: Energy Savings Through SchoBloss Energy and Demand Sawsng

Gross Energy Gross CP Demand Gl NCP Gz ERCOT. 4CP
Measure Savings (kWh) Savings (kW) Demand Savings Demand Savings
g g (kW) (kw)
607 124

School Kits 1,732,691

CNRYOGASNRAE NBO2YYSYRIGAZ2Yy A F2N) FdzidzNB AYLX SYSydal i
programare as follows:

1 To ensure the validity of claimed savings, update savings calculations to coincide with the
updatedCPS Energy Guideboélrst and second tier savings periods need to be incremented
for lighting, and there was a complete overhaul to tladcalation methodology for the hot
water measures.
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0 Update savings calculation to calculate the fiist savings period as 202dinus the
installation year. The secortter savings period should be calculated as the Bulus
the first-tier savings period

o Note that in future years, EUL will no longer be deemed at 20 years for all LED lamps.
Instead, EUL will vary between 15 and 20 years depending on the rated life of the LED
lamp. This will affect the firsand seconetier savings period calculation. Aidldnally,
Franklin will need to start collecting and reporting the lamp rated life to the evaluation
team.

1 Conduct additional student surveys to reinforce or improve existing installation rate
assumptions.

1 Consider adding a second ldlew showerhead tdhe kit to help offset the decreasing lighting
and faucet aerator savings.

1 Because of the twiiered baseline and corresponding net present value weighting approach
specified by theCPS Energy Guideboshvings for lighting projects are reliant on assumed
escalation rates, discount rates, avoided capacity costs, and avoided energy costs. Typically, CPS
does not provide these values to Frontier until after a program evaluation has already started.
However, this makes it difficult for Franklin to produceakle savings estimates. Frontier will
work with CP&nergyand Franklin to specify deemed coefficients in an upd@@& Energy
Guidebook The goal will be to provide the values prior to the beginning of the programsgear
that the implementercan usehose valuegor the entire program year.

3.10 RESIDENTIAL RETAMRPNERS

3.10.1 Overview

The Residential Retail Partners program offerstare rebates for ENERGY STAR certified lighthaye
are 73 participating retailers in this program and rebates were offésed44 different lighting
products.

3.10.2 Savings Calculation Method

A desk review was performed for a sampferojects incentivized in this program. Frontier selected a
sample size to achieve a 90/10% confidence and precision interval. The results ofitigs sanalysis for
the sample were applied to the fydkogrampopulation.

Projects completed between February 1, 2017 and May 31, 2017 were evaluated against the October
2016 update to theCPS Energy Guidebo&kojects completed between June 1, 2017 and January 31,
2018 were evaluated against the November 2017 update tadRS Energy Guidebook

FrontierEnergy, Inc.| 52



3. RESIDENTIAL PROGRAMS

TheCPS Energy Guidebdokludes separate calculation methodologies for ominéctional EISA

compliant and specigt EISAexempt LED lighting. EFaHected bulbs had savings that were determined
using a twetiered weighting approackue to the baseline change that is scheduled to occur in 2020
The savings for EIS%empt bulbs were determined over the entire lifegnof the bulb using the
equivalent wattagesTheGuidebookalso incorporates an interactive effects factor to account for the
impact on cooling and heating loadSavings are discounted by a rate of 3% to account for an assumed
97% installation rate.

Forprojects evaluated against the November 2@FS Energy Guidebottke firsttier savings period
incremented down by a year and the secetiel savings period incremented up by a year. This change
was made based on the calendar year chalegeling up to tle EISA 2020 backstop. There were no
other major changes to the savings calculation methodology compared to the approach usedh the
2017 evaluation.

3.10.3 Results and Recommendations

Overall, the Residential Retail Partners program achieved realizationafs®d86 for NCP kW demand
savings and 94% for kWh energy savings. However, this program is lighting only, and lighting realization
rates have dropped over the second half of FY 2018. Savings calculations will need to be updated to
maintain a high realizain rate for this program.

Table3-11: Residential Retail PartneiGross Energy and Demand Saving

Gross Ener Gross CP Gross NCP Gross ERCOT
Measure Savings (kV\?ﬁ/) Demand Demand 4CP Demand
9 Savings (kW) Savings (kW) Savings (kW)
LED

14,368,667 1,397 7,151 2,189

CNRPYGASNDNE NBO2YYSYRIGA2Yya F2NJ FdzidzNB AYLX SYSydl d
follows:

1 Update savings calculation to calculate the first savings period as 202dinusthe
installation year. The secoftter savings period should be calculated as the EBWlusthe first-
tier savings period.

1 Note that in future years, EUL will no longer be deemed at 20 years for all LED lamps. Instead,
EUL will vary between 15 and 20 yearselgging on the rated life of the LED lamp. This will
affect the first and seconeier savings period calculation. Additionally, Franklin will need to
start collecting and reporting the lamp rated life to the evaluation team.

1 Include manufacturer and ENER&NAR model number in initial evaluation data report. This will
prevent the evaluation team from needing to request supplemental data during future
evaluations.
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1 Because of the twaiered baseline and corresponding net present value weighting approach
specfied by theCPS Energy Guideboskvings for lighting projects are reliant on assumed
escalation rates, discount rates, avoided capacity costs, and avoided energy costs. Typically, CPS
does not provide these values to Frontier until after a program evandas already started.

However, this makes it difficult for Franklin to produce reliable savings estimates. Frontier will
work with CP&nergyand Franklin to specify deemed coefficients in an upd@&& Energy
GuidebookThe goal will be to provide ¢hvalues prior to the beginning of the program ysar
that the implementercan usehose valuegor the entire program yeatr.

3.11 AC DUCT TUNHEP

3.11.1 Overview

The AC Duct TurAgp program consists of technicians performing diagnostic testing on HVAC systems
andimplementing improvements such as duct sealing, coil cleaning, and refrigerant recharge to improve
overall HVAC system performance. Franklin served 572 homes with duct sealing and-A€ tune
measures in FY 2018.

Duct Sealing and AC TuneUp are both strong contributors to overall
program impacts.

Gross Energy Savings (kWigQross CP Demand Savingsross NCP Demand Savin@oss ERCOT 4CP Demanc
(kW) (kW) Savings (kW)

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

m AC TuneUp m Duct Sealing

Figure3-15: AC/Duct TuneJp ¢ Gross Energy and Demand Impact Percentages by Measure

3.11.2 Savings CalculatiomMethod

A desk review was performed for a sampferojects incentivized in this program. Frontier selected a
sample size to achieva 90/10% confidence and precision interval. The results of the savings analysis for
the sample were applied to the fydkogrampopulation.
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Projects completed between February 1, 2017 and May 31, 2017 were evaluated against the October
2016 update to theCPS Energy Guidebo&kojects completed between June 1, 2017 and January 31,
2018 were evaluated against the November 2017 update taQRS Energy Guidebook

3.11.2.1 DuctSealing

Savings for all projects were validated using the savings methodologies outlitteiGPS Energy
Guidebook The primary change for this measure in the November 2017 update was the inclusion of
demand and energy adjustment factors. These factors are single year transitional factors used to slowly
move from the existing algorithm approlato a new modeled approach. Savings were significantly
reduced in this update and are further reduced with the new modeled approach.

3.11.2.2 AC TundJp

TheCPS Energy Guidebgwbvides savings methodologies based on HVAC system type and tonnage.
For the firsthalf of the program, that information was provided with project documentation. For the
second half of the fiscal year, system type and tonnage information was not provided. To calculate
savings for the second half of the yeBmntier calculated the distbution by system type and average
tonnage for the firshalf of the year and applied it to projects from the second half of the program year.

3.11.3 Results and Recommendations

Table3-12: AC Duct Tuné&Jp Gross Energy and Demand Saving

Gross Energy Gross CP Gross NCP Gross ERCOT 4CP
Measure Savings Demand Savings Demand Savings Demand Savings
(kWh) (kW) (kW) (kW)
21 34 20

Duct Sealing 68,465

Rows mayot sum to total due to rounding.

CPS Energy has phased out this program and will not be implementing it in future years. However,
aK2dzZ R GKS LINRPINIY 0SS NBAyalulaGdSR i a&eaS GAYS Ay
follows:

Duct Sealing

Only oneproject was reported in the second halflef 2018, making it appear that this measure is being
eliminated from the AC Duct Tusidp program However, shoulthis program continugFrontier
recommendgecording cooling type, heating type, cooling capagtg;improvement duct leakagend
postimprovement duct leakagm Salesforce for each installatiohhe evaluation team will need to
access this information for any projects included in future evaluation desk review sample sets.

21 The sun of the individual measures may not match the total due to the individual measure savings having been rounded to thevhesest
number.
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AC TunéJp

To ensurea high level of confidence in savings results, it is important to track all required inputs as listed
in the CPS Energy Guidebod¥hen input assumptions must be made, conservative values are generally
applied which may result in underestimated savings.

3.12 COOL ROOF

3.12.1 Overview

The ©ol Roof program is a new program for FY 2018. The installation of a highly reflemive
decreases the roofing heat transfer coefficient and reduces the solar heat transmitted bothe
Duringhourswhen cooling is required in theome, this measure decreases the cooling energy use.
During hours when heating is required in the building, this measure may increase or decrease the
heating energy use depending on characteristics of the site. Qualifyijgcts receive an incentivier
using Energy Staated cool roofing materials. The rebate is calculatedgmgrare foot of roofing area
located above conditioned space.

3.12.2 Savings Calculation Method

Energy savings for this measure are determingsingcalibrated simulation models developed using
bwo[ Qa . 92 LiunnimgiEmergyPius §.45ds t&underlying simulation endihe simulation
models used for othe€EPS Energy Guidebamkvelope models were adapted to estimate iagps for
Cool Rof. Savingsmpacts for this programre not yet incorporated into theCPS Energy Guidebobkit
coincident, mn-coincident?? and 4Cheak demandavings were determinedsing building energy
simulation models developed by subtracting the whole house energy use linheac of the post
retrofit models from the energy use in the pretrofit models.

Projects completed in FY 2018 were evaluated based on a desk review of project documentation
including site photos, invoices, and confirmation of roofing system reflectvévings vary by heating
type and solar reflectance value of the installed rddfe progranrequires a solar reflectance of greater
than 40%. Projects that did not meet the minimum value were not awarded savihgee were 24
eligible projects with vefied savings in FY 2018. Tdaerage installed solar reflectance wa®68nd the
average roof area was 1,820 square feet.

22 Forsome envelope measurésstalled at homes with electric heatinthe noncoincident peak occurs during the nemmmer months.
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3.12.3 Results and Recommendations

Table3-13: Residential Cool Rodbross Energy and Demand Savings

Gross Ener Gross CP Gross NCP Gross ERCOT
9y Demand Demand 4CP Demand

Savings (kW) Savings (kW) Savings (kW)

Measure Savings (kWh)

Cool Roof 12,131 5 6 4

The Cool Bof programhad unusualljhigh administrative costs relative to delivered savings and

FOKAS@GSR | t! /¢ A02NB 2F nodnnd ¢KAA Aad Ay LI NI Rdz
start-up costs that should not be expected in subsequent years of the program. Now thatl fymgect

savings impacts are available, we recommend that CPS Energy review their implementation procedures

for this program to align with anticipated participation and savings levels.
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4. COMMERCIARROGRAMS

4.1 SUMMARY OEOMMERCIAIMPACTS

It { 9 &t &f@dmmercial programs addresses most markets and major commercial end
uses In mid FY 2017, CLEAResult began implementing the majority of commercial programs. Legacy
programs are those (now closed) CR@Einistered programs with project thatcged over into FY
2018.Commercial demand response programs are included in SebtiG®S Energy offered the

following programs for th&€ommerciakector inFY 2Q8:

CPS Legadyghtingc incentives forthe Schools & Institutionshelpsschools and
installation ofefficient lighting for both retrofit government agencies reduce energy use
and new construction projects. through benchmarking, technical assistance,

CPS LegatyVAG incentives for the installation energy master planning, and rebate offerings.

of high efficiency unitary AC equipment, heat Small Business Solutioggontractor-led
pumpsand chillers. incentive program for small businesgstomers
with less than 100 kW demand.

CPS Lega®ustom- cost;effective efficiency
measures not addressed by the other Whole Building Optimizationoffers contractor

commercial rebate offerings. led incentives for building optimization,

includingtools and strategies to enhance a

faOAf AGe@Qa 2LISNIGA2Y I f STFTFA

C&l Solutions energyassessments identify
opportunitiesand rebatedor measures
including lighting, HVAC, and refrigtoa.

Due to the fiscal yedireak across fpgram years, projects completed between February 1, 2017 and
May 31, 2017 were evaluated against the October 20P& Energy Guidebo®kojects completed
between June 1, 2017 and January 31, 2018 were evaluated against the November 2017 Gukmbook.
measureswvhere other methods were used, those are referenced in each sed&eeptasnoted, CP
values were calculated using the-BOur probability method, as outlined fBection2.2.

Values inFigure4-3 through Figure4-1 represent energy and demand savings from new F8 201
program participants as measured at the participant or-eisér levelandadjustedto account for net
to-gross ratios and line loss&sProgram names are abbreviated in chart lal3éls.

23 Net-to -gross (NTG) ratios are estimated at the level of individual programs, and account for the net effects of

free ridership and spillover. Free riders are defined as customers who would have delivered energy or demand

savings without a  ny program incentives but who received a financial incentive or rebate anyway. Spillover effects

derive from customers who delivered energy or demand savings because of the program, but did not participate in

the program or receive a financial incentive or rebate. Loss factor s account for the fact that utilities must generate

or import a greater amount of energy or demand than is required at the customer or end -user level because some
energy is lost in distribution.

24 CPS Lighting = CPS Legacy Lighting, C&l = Commercial and Industrial, S&!I = Schools and Institutions, SBS = SmalbBssiness Sol
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Thesefigures showprogramcontributionsto the commercialLJ2 NIi F 2 f A2 Q& Sy SNH& I yR

80% of portfolio net avoided energy comes from CPS Legacy Lighting and C&I Solutions.
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*Other includes Whole Building Optimization, Legacy HVAC, and Legacy Custom
Figure4-1: Summary of Commercial ImpactsNet Avoided Energy by Program
90% of Portfolio Net Avoided NCP Comes From C&l, Legacy Lighting, and Schools &
Institutions
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Figure4-2: Summary of Commercial ImpactsNet AvoidedNCPby Program
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*Other includes Whole Building Optimization, Legacy HVAC, and Legacy Custom

Figure4-3: Summary of Commercial ImpactsNet AvoidedCPby Program
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4.2 COMMERCIAL LIGHTINBSEEGACPROGRAM

421 Overview

This program includdegacy projects that were in queue during earlier program yearthr
installation of energyefficient lighting and lighting controls. In FY 2018, a total of 49 lighting and/or
lighting controls projects were incentivizeldrough the CPS Energy Commercial Lightegacy
Program, including one FY 2017 project incentive adjustment with no additional savings ctaimed.
FY 2018 performance has not been compared t802Y because this a legacyrogramand dl new
projects ae being implemented bZLEAResulinder alternate programs.

The figures belovpresent percentage breakdowns of kWh energy savings by savings measure type and
building type for sampled lighting projects completed through this program.

Controls 1.48% Integrated Ballast
“1 L ED0.45%

Light Emitting Diode
(LED)98.07%

Figure4-4: CommercialCPSEightingLegacyg Percent of kWh Savings by Savings Measure Type for Sampled Projects

NonRefrig.
Warehouse21%

Public
Assembly
, 12%

Manufacturing
‘ 17%

Office 1%

Percentages may not sum to 100 due tomding.
Figure4-5: CommercialCPSE.ightingLegacy Percent of kWh Savings by Building Type for Sampled Projects

25The FY 2017 project incentive adjustment included final and full payment for a project that was only partially paieMnithprogram year.
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4.2.2 Savings Calculation Method

A desk review was performed for a sampferojects incentivized in this program. Frontier selected a
sample size to achieve a 90/1@¥nfidence and precision interval. The results of the savings analysis for
the sample were applied to the fydkogrampopulation.

Frontier randomly selected sample of 2%ighting projectdor desk review. Savings for all sampled
projects were validatedsing the savings methodologies outlined in @S Energy Guidebodkere

were no major changes to the savings calculation methodology compared to the approach used in the
FY 2017 evaluation.

In addition to validating the savings calculas@gainst tle CPS Energy Guideboalaimed pre/post
fixture counts and wattages were verified against project documentation. Hours of operation and
demand factors were also verified against the reported building type. For lighting installed in a
conditioned space, Bntier awardedadditional savings to account fetVAC/refrigeration interactive
effectsof the projects. A reduced lighting load reduces the internal heat gain to the building, which
reduces the cooling load but increases the heating load.

Frontier selectd 4 sites for inspection, representing 15% of the sample population. For inspected sites,
savings were also adjusted to match any site observations that contrasted with reported data.

The noncoincident peak (NCP), coincident peak (CP), and four coinaldmks (4CP) demand factors
used to estimate demand savings for this measure were derived using an approach adapted from the
method outlined in Section 2.&f the CPS Energy Guideboélrst, lighting schedules were extracted

from BEopt energy simulatianodels developed for the commercial HVAC measures based on
Department of Energy (DOE) commercial reference buildfigext, hourly percentages of lighting in
operation were extracted from the lighting schedules. The resulting lighting factors were egigsing

the probabilities assigned to each of the top 20 peak hours and 4CP hours. NCP factors match the
maximum lighting factor from the lighting schedule for each building type.

After the inclusion of HVAC interactive effects, the CP or 4CP verifiegsavwould occasionally exceed
the verified NCP savings despite the higher NCP demand factor. In these instances, the CP or 4CP (higher
of the two) was substituted as the verified NCP demand savings for that project.

4.2.3 Results and Recommendations

A weightedaverage realization rate (weighted by claimed NCP kW and kWh savings) was calculated for
the projects sampled for a desk review. The weighted average realization rates were applied to the
entire project population (both sampled and +sampled).

26DOE Commercial Reference Buildirdtp://energy.gov/eere/buildings/commerciateferencebuildings
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The weightel average realization rate for the lighting and lighting controls projects were 99.2% for NCP
kW demand savings and 96.7% for kWh energy savings. The weighted average estimated useful life
(EUL) applied to the verified savings was 14.9 years.

While the reommendations for commercial lighting measures in previous evaluations focused heavily
on data collection, that direction is no longer necessary because this measure is no longer implemented
directly by CPS Energy. For relevant recommendations, pleasdaédfer sections for the CLEAResult

C&Il Solutions, Schools and Institutions, and Small Business Solutions programs.

Table4-1: Commercial Lighting.egacyGross Energy and Demand Savings

Gross Ener Gross CP Gross NCP Gross ERCOT
Measure Savinas (kV\?I}ll) Demand Demand 4CP Demand
9 Savings (kW) | Savings (kW) | Savings (kW)

Commercial Lightingegacy 55,040,154 7,009 9,022 7,105

4.3 COMMERCIAL HVEPSEEGACY PROGRAM

43.1 Overview

/t{ 9YSNHe2Qa& /2YYSNDAIt | St Ay legasyogranidifdrsi A 2y > I YR
incentives to promote the installation of energy efficient HYAC equipment. The program covers the

installation of split/unitary air conditioners and heat pum@eCs/HPs), packaged terminal air

conditioners and heat pumps (PTACs/PTHPSs), and airiuatded water chilling packages (chillers).

TheCommercial HYAC Legampgram had 2 unique project sites in FY 2018 while the majority of HVAC
projects were implemerdd under CLEAResult programs. Both projectee Commercial HVAC Legacy
programwere submitted for a desk review as part of the FY 2018 evaluation.

4.3.2 Savings Calculation Method

Energyand demand savingsere estimated using algorithms developed by Fronitierthe CPS Energy
Guidebook This method incorporates palbad efficiencies for the purposes of calculating energy

savings as well as heating energy savings derived from the methodology previously specified in Texas
TRM v. 4.0 but adapted for CPS Enefgycalculate energy savings for this measure ifXR& Energy
GuidebookFrontier used weathespecific assumptions for San Antonio instead of a regional climate
zone. Frontier used equivalent fililad hour assumptions developed using energy modelstibge

been updated for incorporation into Texas TRM v. 4.0. These models were adjusted to use the San
Antonio weather file to develop a new climate zone that is regionally specific to the CPS Energy service
territory.
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Baseline equipment efficiencies foew construction (NC) and replaoa-burnout (ROB) projects were
assumed to be IECC 2015 for all system types in accordance with the current commercial energy code
for the city of San Antonid&.This is a change from previous program years that used IEQ&2H0e
baseline for equipment efficiencies.

4.3.2.1 Packagedreminal Air Conditioners and Heat Pumps (PTAC/PTHPS)

Savings algorithms from tHePS Energy Guidebom&re used to estimate energy savings usinglodd
system efficiencyf-ulHoad efficiencies wer used because PTACs do not have alpad efficiency
rating.
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Where:
Cap = Rated equipment cooling capacityexistinginstalled equipment (Btuh)
Cap: = Rated equipmertteatingcapacity ofexistinginstalled equipmentBtuh)
EER:scine= Deemedull-load coolingefficiency of existing equipment
EERswiea= Ratedull-load coolingefficiency of installed equipment
CORaseiine= Deemedheatingefficiency of existing equipment
CORstuied= Ratecheatingefficiency ofinstalled equipment
EFLKH= Deemed equivalent fulbad cooling hours
EFLH= Deemed equivalent fulbad cooling hours

Demand savings were estimated by applying the annual energy savings against a-byplelisyecific

load shape. From the resulting @atNCP demand savings were determined by identifying the maximum
demand reduction during the entire year. CP demand savings were calculated according to the
procedure outlined in Sectiod.2. ERCOT 4CP demand savings were caldulatag the procedure
outlined in Sectior2.4.2

43.2.2 Air and WaterCooled Chillers

Savings algorithms from thHePS Energy Guidebaeé&re adjusted to estimate energy savings using-part
load system efficiency.

27U.S. Department of Energy (DOE): Energy Cod8tabshttp://www.energycodes.gov/adoption/states
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Where:
Cap = Rated equipment cooling capacityexistinginstalled equipment (tons)
IPLVaseiine= Deemed partoad coolingefficiency of existing equipment (kW/ton)
IPLWstaied= Rated paroad coolingefficiency of installed equipment (kW/ton)
EFLIKH= Deemed equivalent fulbad cooling hours

Any integrated paHoad values (IPLV) rated in EER have been converted to kWiog the following
conversion:

Qw pg¢
0€£¢e00Y
Demand savings were estimated by applying the annual energy savings against a-byplelisyecific
load shape. From the resulting data, NCP demand savings were determined by identifying the maximum
demand reduction during the entire year. CP demand savings were calculated according to the

procedure outlined in Sectiod.2. ERCOT 4CP demand savings were calculated using the procedure
outlined in Sectior2.4.2

4.3.3 Equipment Verification

To verify the accuracy of the efficiency data listed in the program dataBasstier reviewed reported
equipment information including building type, project type, system type, system count, system
capacity, full/partload ®oling efficiency, and heating efficiency against project invoices, manufacturer
specification sheets, and equipment information maintained by the Air Conditioning, Heating, and
Refrigeration Institute (AHRA.

For reviewed split/unitary AC and HP ingtatin, the reported cooling/heating capacity and full/part
load efficiencies were compared against available AHRI data. For reviewed chiller installation, the
reported capacity and full/pattoad efficiencies were compared against manufacturer specificatio
sheets, referencing ratings at AHRI conditions whenever available. Reported system types, counts,
capacities, and efficiencies weadjustedas necessary based on this review.

4.3.4 Results and Recommendations

Totalverifiedenergy and demand savings the installation of PTACs/PTHPs, and chibeesncluded
in the following table.

28 AHRI Certification Directoriattps://www.ahridirectory.org/ahridirectory/pages/home.aspx
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Table4-2: Commercial HVAG Gross Energy and Demand Savings

Gross Ener Gross CP Gross NCP Gross ERCOT
Measure Savinas (kV\?ﬁI) Demand Savings | Demand Savings ACP Demand
° (kw) (kW) Savings (kW)

34 39 36

Commercial HYAC 182,331

1 While the recommendations for commercldVAGneasures in previous evaluations have
focused on data collection, that direction is no longer necessary because this measure is no
longer implemented directly by CPS Energy. For relevant recommendations, please refer to
the sections for the CLEAResult C&l Solutions, Schools and Institutions, anduSmaks
Solutions programs.

4.4 COMMERCIAL CUST@HMSEEGACPROGRAM

441 Overview

In FY 208, CPS Energy processed the remaining custom legacy projects while new custom projects fell
under the scope of the CLEAResult implemented programs. Theustom projetstotaled $15,445n
incentives Both custonprojects were reviewed by Frontier upon application submittal and again before
rebate approval

¢CKAA& LINPINIYQA AYISNYylLt NBGASSE LINRPOSaazr NBOAASR A
Customes were required to submit explanations for their projected savings, along with equipment

information. Each project was reviewed individually, and an appropriate measurement and verification

(M&V) plan was developed and provided to the customer. M&V wafopred both before and after

installation of new equipment, providing a high level of confidence in the calculation of actual energy

savings achieved on each project.

4.4.2 Savings Calculation Method

Frontier completed an haepth review of project documentatioand savings estimates for each custom
project to determine the reasonableness of savings estimaesombination of measured data and
manufacturer specifications was generally used, along datia collected from site visitengineering
estimations andassumptions where appropriat&avings algorithms followed sound engineering
principles andollowed standard industry procedures for each given application

4.4.3 Results and Recommendations

The gross energy and demand savings calculated foCtmemercialCusbm Program are listed ihable
4-3.

Table4-3: Commercial Custom Progra@ross Energy and Demand Savings
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Gross Ener Gross CP Gross NCP Gross ERCOT
Measure Savinas (kV\?ﬁ/) Demand Savings | Demand Savings 4CP Demand
° (kW) (kw) Savings (W)

Commercial Custom 20,646

Recommendations for commercialistommeasures in previous evaluations have faisn continuing
to seek preapproval of M&V procedure3hat direction is no longemecessary because this measure is
no longer implemented directly by CPS Energy. For relevant recommendations, please refer to the
sections for the CLEAResult C&l Solutions, Schools and Institutions, and Small Business Solutions
programs.

4.5 C&l SOLUTIONS

45.1 Oveaview

This program includes the installation of the following commercial eneffigiency measures: lighting,

lighting controls, HVAC, HVAC tung VFD, andustom In FY 2018, a total of 458 projects were

incentivized through the C&I Solutions progrado. comparison has been made to FY 2017 participation

because the C&I Solutions program kicked off during the middle of FY 2017. A more complete analysis of
LINEANF Y LI NIGAOALI GA2Yy GNBYyRa ¢gAfft o06S F@FLAtlFIotS | ¥
performance.

This evaluation includes both previously evaluated projects from the CPS PY1 evaluation and new PY2
projects completed during the CPS FY 2018 evaluation pethedigiures belowresent percentage
breakdowns of kWh energy savings. For lightirgasures, savings are presented by savings measure
type for all newly evaluated lighting projects and by building type for newly sampled lighting projects
completed through this program.

Controls
2%

Integrated Ballast LE
9%

Light Emitting Diod¢
(LED)
89%

Figure4-6: C&I Soltions ¢ Percent of kWh Savings by Savings Measure Type for Newly Evaluated Lighting Projects
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Other Bldg Type
12%
Lodging, Room
8%

Enclosed Mal
8%
Office
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Retail (Other
22%

Outdoor
42%

Figure4-7: C&I Solutions Percent of kWh Savings by Building Type for Newly Sampled Lighting Projects

Custom

20%
HVAC
33%
VFD
23%

Tuneup
24%

Figure4-8: C&I Solutions Percent of kWh Savings by Measure Type for Aaghting Projects
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45.2 Savings Calculation Method

A desk review was performed for a sampferojects incentivized in this program. Frontier selected a
sample size to achieve a 90/10% confidence and precision interval. The results of the savings analysis for
the sample were applied to the fydkogrampopulation.

Projects completed between Febryat, 2017 and May 31, 2017 were evaluated against the October
2016 update to theCPS Energy Guidebo&kojects completed between June 1, 2017 and January 31,
2018 were evaluated against the November 2017 update tcQRS Energy Guidebook

4521 Lighting and Ighting Controls

Projects previously evaluated under the CPS PY1 evaluation were not adjusted for the FY 2018
evaluation. For the new PY2 projects completed during the CPS FY 2018 evaluatiorFpenidet,
randomly selectec sample of 2%ighting projecsfor desk review. Savings for all sampled projects were
validated using the savings methodologies outlined in@RS Energy Guidebodkere were no major
changes to the savings calculation methodology compared to the approach usedAyi 247

evaluaton.

In addition to validating the savings calculation against@RS Energy Guideboalaimed pre/post
fixture counts and wattages were verified against project documentation. Hours of operation and
demand factors were also verified against the reporedlding type. For lighting installed in a
conditioned space, Frontier awardedlditional savings to account fetVAC/refrigeration interactive
effectsof the projects. A reduced lighting load reduces the internal heat gain to the building, which
reducesthe cooling load but increases the heating load.

Frontier selected 4 sites for inspection, representing 15% of the sample population. For inspected sites,
savings were also adjusted to match any site observations that contrasted with reported data.

The noncoincident peak (NCP), coincident peak (CP), and four coincidental peaks (4CP) demand factors
used to estimate demand savings for this measure were derived using an approach adapted from the
method outlined in Section 2.3 dfie CPS Energy Guideboélrd, lighting schedules were extracted

from BEopt energy simulation models developed for the commercial HVYAC measures based on
Department of Energy (DOE) commercial reference builditigext, hourly percentages of lighting in
operation were extracted fromhe lighting schedules. The resulting lighting factors were weighted using
the probabilities assigned to each of the top 20 peak hours and 4CP hours. NCP factors match the
maximum lighting factor from the lighting schedule for each building type.

After theinclusion of HVAC interactive effects, the CP or 4CP verified savings would occasionally exceed
the verified NCP savings despite the higher NCP demand factor. In these instances, the CP or 4CP (higher
of the two) was substituted as the verified NCP demsadings for that project.

22DOE Commercial Reference Buildirdtp://energy.gov/eere/buildings/commerciateferencebuildings
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4522 HVAC and HVAC Tuug

Frontierexaminedl3 HVAC projects for the desk review along with several site inspections. Frontier
selected26 HVAQune-up projectsfor the desk review. Ntune-up projects were selected for a site
inspection forthe PY2 evaluation period. Savings for all sampled projects were validated using the
savings methodologies outlined in tiPS Energy Guidebo&eneral savings algorithms are specified
below.

O Qi Wbt & RAD 6 HNOOUD So 000 ©
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Demand savings were estimated by applying the annual energy savings against a-byplelisygecific
load shape. From the resulting data, roaoincident pek (NCP) demand savings were determined by
identifying the maximum demand reduction during the entire year. Coincident peak (CP) demand
savings were calculated according to the procedure outlined in SEZERCOT 4CP Transioiss
cost savings were calculated using the procedure outlined in Set#on

4.5.2.3 VFD

VFD projects for FX018 were allowed to use a new baseline condition of no existing fan control as
defined in the 20172018 CP¥nergyGuidebookThis was a recent addition for the current program

year as agreed upon between Frontier and CLEAResult based on the type of projects that were to be
installed. Percent power was set to 100% for each hour of operation during all baseline conditions when
determining initial KW calculations. This differs from the other options available in the measure that
follow specific power curves for each control type (Outlet Damper, Inlet Damper, Inlet Guide Vane).

4524 Custom

Custom projects were validated by reviewing sutbeai M&V plans and confirming procedures akgh
with claimed savings as described in the calculation methodology. All procedures were confirmed to
have been followed as planned.

453 Results and Recommendations

A weighted average realization rate (weighteddigimed NCP kW and kWh savings) was calculated for
the projects sampled for a desk review. The weighted average realization rates were applied to the
entire project population (both sampled and «sampled). Sampled projects from the C&I Solutions and
Schods & Institutions programs were evaluated together because of their similar program design.
Similarly, a weighted average estimated useful life (EUL) from the sample review was applied to the
verified savings. This EUL was based on a weighted average ti@@&| Solutions, Schools &
Institutions, and Small Business Solutions programs.

Overall, the Small Business Solutions program achieved realization rates of 97% for NCP kW demand
savings, 96% for CP kW demand savings, and 95% for kWh energy savings.

TaHe 4-4: C&I Solutiongross Energy and Demand Savings
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Gross Ener Gross CP Gross NCP Gross ERCOT 4CP
Measure Savinas (kV\?ﬁ]’) Demand Savings Demand Savings Demand Savings
g (kW) (kW) (kW)
Lighting 29,592,255 4,386 6,838 4,329
HVAC 3,363,535

Custom 1 964, 215

39,882,576 7,089 10,478 6,537

Rows may not sum to total due to rounding.

Lighting and Lighting Controls

The data available in the CLEAResult lighting calculator aligns closely with the inputs used by the
evaluation team to validate program savings claims, including pre and post fixture types, fixture counts,
wattages, and contl types. Additionally, burn hours and demand factors are determined based on the
identified building type. Frontier makes the following recommendations to enhance data reporting
structure and help refine the precision of verified savings for future progyaars.

T /[ 9! wSadz & OdzNNByife NBLRZNIA (KES [FWEGHNS diled 36
this matched one of the EUL categories from @S Energy Guidebodkowever, in some
cases, there is no direct match. For example, in some casesxtine fivas identified as
GLYGSNR2NI [ 95 12N NOEIINNRI2INS 051 RSAONALIGIAZY 2
addition to reporting the fixture type/EUL category, Frontier requests that CLEAResult also
report the claimed EUL to help determine tfigure type in those cases where the claimed
EUL is unclear.

1 After the inclusion of HVAC interactive effects, the CP or 4CP verified savings would
occasionally exceed the verified NCP savings despite the higher NCP demand factor. In these
instances, theCP or 4CP (higher of the two) was substituted as the verified NCP demand
savings for that project. This typically results in NCP demand realization rates that exceeded
100%. CLEAResult could incorporate this approach into their lighting calculator to bring
claimed NCP demand savings more in line with verified savings.

91 All projects completed at commercially classified sites can be claimed under commercial
programs. However, for residential applications, such as the installation of lighting in the
residentialunits of an apartment complex, savings should be calculated using the residential

30

The sum of the individual measures may not rhatee total due to the individual measure savings having been rounded to the nearest whole
number.
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methodologies specified in thePS Energy Guidebodkis issue was identifiemhly in the C&l

Solutions program.

1 For integratedballast LED lamps and LED tubes, Frontikallow savings to be calculated

using lamp wattages rounded to the nearest hatt. However, this recommendation is
optional. Frontier will evaluate savings by rounding savings to the nearesthélfl-watt,
matching the format reported by CLEAREsu

Non-Lighting Measures (HVAC, Tune, VFD, Custom)

1 The data available in the CLEARedMACalculator aligns closely with the inputs used by the

evaluation team to validate program savings claims, including pre and post efficiency,

tonnage, buildindype, and replaced equipment.
1 CLEAResult currently uses a predetermined avoided cost and escalatifronatbe

beginning of theprogramyear. However, these often change once updated numbers are
available and providelly CP&nergyat the end of the ppgram year. This can impact the

realization rate if several early retirement projects are selected as part of the desk r@tiew.
impactwill vary depending othe remaining useful life of previously installed equipment and
canmeanup to a4% deviationom claimed savings.

Site inspections for VFD projects revealed different motorssizn what was documented in
savings calculations. Frontier recommends that procedures should be reviewed for VFD post

inspection to make sure that documented informati@ncorrect and can be verified.

4.6 SCHOOLS & INSTITUYED

46.1 Overview

This program includes the installation of the following commercial ereffigiency measures: lighting,

lighting controls, HVAC, HVAC tung VFD, andustom In FY 2018, a total of 1p2ojects were

incentivized through the Schools & Institutions program. No comparison has been made to FY 2017
participation because the Schools & Institutions program kicked off during the middle of FY 2017. A
more complete analysis of program participgfio t NBy Ra ¢Aff 06S | @FAflofS

FY 2018 and FY 2019 performance.

This evaluation includes both previously evaluated projects from the CPS PY1 evaluation and new PY2

projects completed during the CPS FY 2018 evaluation petiediglires belowpresent percentage

breakdowns of kWh energy savings. For lighting measures, savings are presented by savings measure
type for all newly evaluated lighting projects and by building type for newly sampled lighting projects

completed through thigprogram.

FrontierEnergy, Inc.|
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Integrated Ballast LE
4%

Light Emitting Diod
(LED)
96%

Figure4-9: Schools & Institutions; Percent of kWh Savings by Savings Measure Type for Newly Evaluated Lighting Projects

Public Assembl
20% l
Outdoor
33%

Figure4-10: Schools &nstitutions - Percent of kWh Savings by Building Type for Newly Sampled Lighting Projects

Educ. KL2, No Summe
47%

For other projects that are not lighting tighting contros, Figure4-11 presens percentage breakdowns
of kWh energy savings.
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Custom
39%

HVAC
39%

VFD

9% Tuneup

13%
= HVAC = Tune-up = VFD = Custom

Figure4-11: Schools & Institutions Percent of kWh Savings by Measure Type for flaghting Projects

4.6.2 Savings Calculation Method

A desk review was performed for a sampferojects incentivized in this program. Frontier selected a
sample size to achieve a 90/10% confidence and precision interval. The results of the savings analysis for
the sample were applied to the fudkogrampopulation.

Projects completed between February 1, 2017 and May 31, 2017 were evaluated against the October
2016 update to theCPS Energy Guidebo&kojects completed between June 1, 2017 and January 31,
2018 were evaluated against the November 2017 updatine CPS Energy Guidebook

4.6.2.1 Lighting and Lighting Controls

Projects previously evaluated under the CPS PY1 evaluation were not adjusted for the FY 2018
evaluation. For the new PY2 projects completed during the CPS FY 2018 evaluatiorFpenidet,
randomly selecteca sample of 2%ghting projectdor desk review. Savings for all sampled projects were
validated using the savings methodologies outlined inGRS Energy Guidebodkere were no major
changes to the savings calculation methodology compéwate approach used in they 2017

evaluation.

In addition to validating the savings calculation against@RS Energy Guideboaclkaimed pre/post
fixture counts and wattages were verified against project documentation. Hours of operation and
demand fators were also verified against the reported building type. For lighting installed in a
conditioned space, Frontier awardedlditional savings to account fefVAC/refrigeration interactive
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effectsof the projects. A reduced lighting load reduces the inétmeat gain to the building, which
reduces the cooling load but increases the heating load.

Frontier selected 4 sites for inspection, representing 15% of the sample population. For inspected sites,
savings were also adjusted to match any site observatiogiscontrasted with reported data.

The noncoincident peak (NCP), coincident peak (CP), and four coincidental peaks (4CP) demand factors
used to estimate demand savings for this measure were derived using an approach adapted from the
method outlined in 8ction 2.3 of theCPS Energy Guideboéirst, lighting schedules were extracted

from BEopt energy simulation models developed for the commercial HYAC measures based on
Department of Energy (DOE) commercial reference buildigext, hourly percentages tifhting in

operation were extracted from the lighting schedules. The resulting lighting factors were weighted using
the probabilities assigned to each of the top 20 peak hours and 4CP hours. NCP factors match the
maximum lighting factor from the lightingchedule for each building type.

After the inclusion of HVAC interactive effects, the CP or 4CP verified savings would occasionally exceed
the verified NCP savings despite the higher NCP demand factor. In these instances, the CP or 4CP (higher
of the two)was substituted as the verified NCP demand savings for that project.

4.6.2.2 HVAC and HVAC Tuog

Frontier reviewed 111 HVAC projects for the desk review along with several site inspections. Frontier
reviewed 18 HVAGIne-up projectsfor the desk review. No pregts were selected for a site inspection
for PY2 evaluation period. Savings for all sampled projects were validated using the savings
methodologies outlined in th€PS Energy Guidebo@eneral savings algorithms are specified below.

000 O
pht
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Demand savings were estimated by applying the annual energy savings against a-byplelisygecific
load shape. From the resulting data, rooincident peak (NCP) demand savings were determined by
identifying the maximum demand reduction during the entire year. Coincident peak (CP) demand
savings were calculated according to the procedure oedim Sectior2.2. ERCOT 4CP Transmission
cost savings were calculated using the procedure outlined in Set#on

4.6.2.3 VFD

VFD projects for FX018 were allowed to use a new baseline condition of no existing fan control as
defined in the 20172018CPS Energy Guidebodkis was a recent addition for the current program

year as agreed upon between Frontier and CLEAResult based on the type cifspiieé were to be

installed. Percent power was set to 100% for each hour of operation during all baseline conditions when

31 DOE Commercial Reference Buildirdtp://energy.gov/eere/buildings/commerciateferencebuildings
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determining initial kW calculations. This differs from the other options available in the measure that
follow specific power curve®r each control type (Outlet Damper, Inlet Damper, Inlet Guide Vane).

46.2.4 Custom

Custom projects were validated by reviewing submitted M&V plans and confirming procedureslalign
with claimed savings as described in the calculation methodology. All procedaresonfirmed to
have been followed as planned.

46.3 Results and Recommendations

A weighted average realization rate (weighted by claimed NCP kW and kWh savings) was calculated for
the projects sampled for a desk review. The weighted average realizationvatesapplied to the
entire project population (both sampled and +sampled).

Sampled projects from the C&I Solutions and Schools & Institutions programs were evaluated together
because of their similar program design. Similarly, a weighted average esdinnseful life (EUL) from

the sample review was applied to the verified savings. This EUL was based on a weighted average across
the C&I Solutions, Schools & Institutions, and Small Business Solutions programs.

Overall, the Small Business Solutions progeghieved realization rates of 99% for NCP kW demand
savings, 97% for CP kW demand savings, and 98% for kWh energy savings.

Table4-5: Schools & InstitutionsGross Energy and Demand Savings

Gross Ener Gross CP Gross NCP Gross ERCOT
Measure Savings (kV\?IX) Demand Demand Savings 4CP Demand
9 Savings (kW) (KW) Savings (kW)

Commercial Lighting 9,129,224 2,498

HVAC 1,163,453

Custom 1,159,228

12,105,978 1,937 3,600 1,827

Rows may not sum to total due to rounding.
Lighting and Lighting Controls

The data available in the CLEAResult lighting calculator aligns closely with the inputs used by the
evaluation team to validate program savings claims, including pre and post fixture types, fixture counts,
wattages, and control types. Additionally, burnune and demand factors are determined based on the

32The sum of the individual measures may not match the total due to the individual measure savings having been roundeshteshe/hole
number.
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identified building type. Frontier makes the following recommendations to enhance data reporting
structure and help refine the precision of verified savings for future program years.

f CLEAResultcurrentl$nJ2 NIid GKS TFAEGdzZNB @& LdS AW YaKESH N 4z s
this matched one of the EUL categories from @RS Energy Guidebodkowever, in some
cases, there is no direct match. For example, in some cases, the fixture was identified as
GLYAXINNRO5¢ 2NEGRFISHUKSESNI PpaESaT | RSEAONRLIGAZY 2
addition to reporting the fixture type/EUL category, Frontier requests that CLEAResult also
report the claimed EUL to help determine the fixture type in those casesenthe claimed
EUL is unclear.
1 After the inclusion of HVAC interactive effects, the CP or 4CP verified savings would
occasionally exceed the verified NCP savings despite the higher NCP demand factor. In these
instances, the CP or 4CP (higher of the twa$ wubstituted as the verified NCP demand
savings for that project. This typically results in NCP demand realization rates that exceeded
100%. CLEAResult could incorporate this approach into their lighting calculator to bring
claimed NCP demand savings ear line with verified savings.
1 For integratedballast LED lamps and LED tubes, Frontier will allow savings to be calculated
using lamp wattages rounded to the nearest ha#tt. However, this recommendation is
optional. Frontier will evaluate savings fmunding savings to the nearest hadf full-watt,
matching the format reported by CLEAResult.

Non-Lighting Measures (HVAC, Tune, Custom)

The data available in the CLEAReldMAC:alculator aligns closely with the inputs used by the
evaluation team tovalidate program savings claims, intihg pre and post efficiengcjonnage building
type, andreplaced equipment

1 CLEAResult currently uses a predetermined avoided cost and escalatifmonatbe
beginning of theprogramyear. However, these often change once updated numbers are
available and providedy CP&t the end of the program year. This can impact the realization
rate if several early retirement projects are selected as part of the desk reVievimpacivill
varydepending orthe remaining useful life of previously installed equipment and wean
up to a4% deviation from claimed savings.

1 The Resource Management Service provided by CLEAResult to schools that fell under the
custom track operated as expectethe BJLfor this behavioal program was not defined and
was created after discussion with CLEAResult. The EUL should be formally defined for the next
program year if the measure is to continue to be used.
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4.7 SMALL BUSINESS SAQONB

471 Overview

This program includehe installation of the following commercial energfficiency measures: lighting,

lighting controls, Envelope, HVAC, HVAC umeandcustom In FY 2018, a total of 223 projects were
incentivized through th&mall BusinesSolutions program. No companis has been made to FY 2017

participation because th&mall BusinesSolutions program kicked off during the middle of FY 2017. A

Y2NB O2YLX SGS Fylteaira 2F LINPINIY LINIHAOALN GA2y i
FY 2018 and FY 2019 fmemance.

This evaluation includes both previously evaluated projects from the CPS PY1 evaluation and new PY2
projects completed during the CPS FY 2018 evaluation pethedigiures belowresent percentage
breakdowns of kWh energy savings. For lightirgagures, savings are presented by savings measure
type for all newly evaluated lighting projects and by building type for newly sampled lighting projects
completed through this program.

(LED)
45%

Light Emitting DiodL

Integrated Ballast LE
55%

Figure4-12: Small Risiness Solutiong Percent of kWh Savings by Savings Measure Type for Newly Evaluated Lighting
Projects
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Other Bldg Type
5%

Manufacturing
5%

Retail (Other
20%

Outdoor
60%

Figure4-13: Small Business Solutiongercent of kWh Savings by Building Type for Newly Samplgtiting Projects

For other projects that are not lighting or lighting contrieigure4-14 presens percentage breakdowns
of kWh energy savings.

Custom
13%

Envelop
20%

Figure4-14: Small Business Solutiond?ercent of kWh Savings by Measure Type for Adaghting Projects

HVAC
6%

Tuneup
1%

4.7.2 Savings Calculation Method

A desk review was performed for a sampferojects incentivized in this program. Frontieresgtkd a
sample size to achieve a 90/10% confidence and precision interval. The results of the savings analysis for
the sample were applied to the fydkogrampopulation.
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Projects completed between February 1, 2017 and May 31, 2017 were evaluated algai@sttober
2016 update to theCPS Energy Guidebo&kojects completed between June 1, 2017 and January 31,
2018 were evaluated against the November 2017 update taQRS Energy Guidebook

4.7.2.1 Lighting and Lighting Controls

Projects previously evaluated undiie CPS PY1 evaluation were not adjusted for the FY 2018
evaluation. For the new PY2 projects completed during the CPS FY 2018 evaluatiorFpenioet,
randomly selecteéd sample of 2%9ighting projectdor desk review. Savings for all sampled projeatse
validated using the savings methodologies outlined in@RS Energy Guidebodkere were no major
changes to the savings calculation methodology compared to the approach usedAyi BG4.7
evaluation.

In addition to validating the savings calcidais against theCPS Energy Guideboalaimed pre/post
fixture counts and wattages were verified against project documentation. Hours of operation and
demand factors were also verified against the reported building type. For lighting installed in a
conditioned space, Frontier awardetlditional savings to account fetVAC/refrigeration interactive
effectsof the projects. A reduced lighting load reduces the internal heat gain to the building, which
reduces the cooling load but increases the heating load.

Frontier selected 4 sites for inspection, representing 15% of the sample population. For inspected sites,
savings were also adjusted to match any site observations that contrasted with reported data.

The noncoincident peak (NCP), coincident peak (CP)faumdcoincidental peaks (4CP) demand factors
used to estimate demand savings for this measure were derived using an approach adapted from the
method outlined in Section 2.3 of tHePS Energy Guidebo#élrst, lighting schedules were extracted

from BEopt @eergy simulation models developed for the commercial HVYAC measures based on
Department of Energy (DOE) commercial reference builditigext, hourly percentages of lighting in
operation were extracted from the lighting schedules. The resulting lightingriawere weighted using
the probabilities assigned to each of the top 20 peak hours and 4CP hours. NCP factors match the
maximum lighting factor from the lighting schedule for each building type.

After the inclusion of HVAC interactive effects, the CRGI verified savings would occasionally exceed
the verified NCP savings despite the higher NCP demand factor. In these instances, the CP or 4CP (higher
of the two) was substituted as the verified NCP demand savings for that project.

4.7.2.2 HVAC and HVAC Tuop

Frontier conducteda desk review o&ll HVAC projects along with several site inspections. Frontier also
selectedHVAQune-up projectsfor the desk review. Ntune-up projects were selected for a site
inspection forthe PY?2 evaluation period. Savings fsrsampled projects were validated using the

3 DOE Commercial Reference Buildirdtp://energy.gov/eere/buildings/commerciateferencebuildings
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savings methodologies outlined in tiPS Energy Guidebo@eneral savings algorithms are specified
below.

O Qi Wbt G MAD 6 BN OOUD So 000
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Demand savings were estimated by applying the annual energy savings against a-bypletsygecific
load shape. From the resulting data, rooincident peak (NCP) demand savings were determined by
identifying the maximum demand reduction duritite entire year. Coincident peak (CP) demand
savings were calculated according to the procedure outlined in SEZERCOT 4CP Transmission
cost savings were calculated using the procedure outlined in Set#on

4.7.2.3 Custom

Custom projects were validated by reviewing submitted M&V plans and confirming proceduresialign
with claimed savings as described in the calculation methodology. All procedures were confirmed to
have been followed as planned.

4.7.3 Resuls and Recommendations

A weighted average realization rate (weighted by claimed NCP kW and kWh savings) was calculated for
the projects sampled for a desk review. The weighted average realization rates were applied to the
entire project population (both sapied and ursampled). Similarly, a weighted average estimated

useful life (EUL) from the sample review was applied to the verified savings. This EUL was based on a
weighted average across the C&l Solutions, Schools & Institutions, and Small BusinesssSoluti

programs Overall, the Small Business Solutions program achieved realization rates of 105% for NCP kW
demand savings, 108% for CP kW demand savings, and 98% for kWh energy savings.

Table4-6: Small Busines SolutionsGross Energy and Demand Savings

Gross Ener Gross CP Gross NCP Gross ERCOT
Measure Savinas (kV\?ﬁl) Demand Demand Savings 4CP Demand
9 Savings (kW) (KW) Savings (kW)

Lighting 8,864,884 1,338 2,131 1,339

AC Tune Up 23,741

Envelope 7,815

Rows may not sum to total due to rounding.

34The sum of the individual measures may not match the total due to the individual measure savings having besuh tetirelnearest whole
number.
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Lighting and Lighting Controls

The data available in the CLEAResult lighting calculator aligns closely with the inputs used by the
evaluation team to validate program savings claims, including pre and post fixture types, fixture counts,
wattages, and control types. Additionally, burn hours and demand factors are determined based on the
identified building type. Frontier makes the fmNing recommendations to enhance data reporting
structure and help refine the precision of verified savings for future program years.

f

/9! wS&adzt & OdzNNBy it e NBLRZNIAa (KS LF\ EYGdaNG dileads:
this matched one of the EUltegories from theCPS Energy Guideboslowever, in some

cases, there is no direct match. For example, in some cases, the fixture was identified as
GLYGSNRZ2NI [ 95 L2yNJI 2Q0OEIINNRI2INS IO 51 RSEAONRLIGAZY 2
addition toreporting the fixture type/EUL category, Frontier requests that CLEAResult also

report the claimed EUL to help determine the fixture type in those cases where the claimed

EUL is unclear. This issue was especially evident for midstream lighting prajeotsvined

through the Small Business Solutions program.

After the inclusion of HVAC interactive effects, the CP or 4CP verified savings would
occasionally exceed the verified NCP savings despite the higher NCP demand factor. In these
instances, the CP diCP (higher of the two) was substituted as the verified NCP demand
savings for that project. This typically results in NCP demand realization rates that exceeded
100%. CLEAResult could incorporate this approach into their lighting calculator to bring
claimed NCP demand savings more in line with verified savings.

For integratedballast LED lamps and LED tubes, Frontier will allow savings to be calculated
using lamp wattages rounded to the nearest hattt. However, this recommendation is
optional. Frontiemwill evaluate savings by rounding savings to the nearest twaftill-watt,
matching the format reported by CLEAResult.

It appears that LED tubes are being reported as integrlatdthst LEDs when they should be
reported as Light Emitting Diode (LED) hessasavings are calculated at the fixture level
rather than at the lamp level.

Report lamp or fixture model number on the Small Business final proposal in addition to the
fixture description for comparison against the DLC screenshots provided in thetprojec
documentation.Additional steps should be put in place to ensure that DLC wattage is used to
calculateclaimed savings. In many cases, reported wattages were ussaldolateclaimed
savings despite the inclusion of a DLC screenshot specifying a different lamp or fixture
wattage.

For sampled projects dealing with ineligible controls savings scenarios, it appeared that the
claimed savings were not accounting for the control contribution to kwh energy savings.
Similarly, the NCP and CP demand calculations do not seem to be disgdhetjpre and post
coincidence factor to account for the controls adjustment factor when calculating savings for
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ineligible controls savings scenarios. For eligible controls savings scenarios where no existing
controls are in place, the total fixture sagsshould first be calculated by adjusting the post
annual operating hours and coincidence factor using the specified adjustment factor for the
installed control. Next, the control savings should be calculated using the controls
methodology specified in 89CPS Energy Guidebodke resulting savings should be claimed

as controls savings against the controls EUL. Last, the difference of the total fixture and
controls savings should return the fixture savings to be claimed against the fixture EUL.
However, mn an ineligible controls savings scenario where there are existing controls, the total
fixture savings should still be calculated by adjusting both the pre and post annual operating
hours and coincidence factors. Even though the resulting savings valaecbagol

component, those savings are ineligibleb®claimed as control savings because the control
was already in place. Still, the controls affect the performance of the installed fixture, and the
resulting savings should be claimed entirely as fexaavings against the fixture EUL.

1 During inspections, CLEAResult staff indicated that inspections for the Small Business Solutions
program were performed for the first 5 projects done by a patrticipating contractor.
Subsequent projects were not typicafivbject to CLEAResult inspection. Frontier proposes
that CLEAResult randomize the small business inspection process and consider increasing the
amount of inspections completed. In comparison to the C&l Solutions and Schools &
Institutions programs, inspeicn findings for the Small Business Solutions showed the most
variation compared to claimed savings. Even in cases where the total verified savings did not
differ substantially from claimed savings, individual lamp or fixture counts often varied
significartly compared to claimed counts.

9 For midstream lighting projects, report the lamp or fixture cost to be used as the incremental
cost of the measure.

4.7.31 Non-Lighting Meaures (HVAC, Tungp, Envelope,Custom)

The data available in the CLEAReldMAC:alculatoraligns closely with the inputs used by the
evaluation team to validate program savings claimsuifidg pre and post efficienctonnage building
type, andreplaced equipment

1 CLEAResult currently uses a predetermined avoided cost and escalatifronatbe
beginning of theprogramyear. However, these often change once updated numbers are
available and provided at the end of the program year by CPS. This can impact the realization
rate if several early retirement projects are selected as part ofigek reviewThe mpact will
vary depending otthe remaining useful life of previously installed equipment and iwean
up toa4% deviation from claimed savings.
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4.8 WHOLE BUILDING OPTAMTION

481 Overview

The Whole Building Optimization program is a new paiogimplemented by CLEAResult for FY 2018.

The program consists of a toolbox of measures related to optimizing settings and conditions for the

odzZAf RAy3aQa | +!/ SljdALYSYylid ¢KSasS OFy NIQy3S FNRY O
a BuildingAutomation System (BAS) to physical changes such as coil cleaning and valve repair. A third

party company evaluatebuildingsto identify opportunitiesfor optimizationamongthe eligibleoptions

specifiedh y /[ 9! wS & dzf ( Q& -up HethNddlégy FrantizirdviBweddril apprdmédhe

methodology prior to théeginning of theprogram yeaiallowing forthe opportunity to discuss changes

if any issues were observed during initial implementation.

4.8.2 Participation Trends

Of the 16 buildings that participad in the FY 2018 program, four were for municipal government
buildings, nine were commercial, and three were for religious worship facilities. There were four
different third-party market actors that participated in the program and implemented the opttidn
measures for each site.

4.8.3 Savings CalculatioNethods

Savings claimsa@l a SR 2y (KS OFt OdA FGA2ya |yR |adadzYLliazya
Tune Up (EBTU) Methodology. All variables related to building equipment and charactegstcs w

collected by the market actors and were added as inputs into ebpik calculator that modeled total

savings based on the methodology. While many measures were available, not all were implemented for

each projectFrontier reviewed bhassumptionsequipment and accompanying EBBadvingsalculator

for eachsampled project.

Commercial buildings contributed almost 70% of program kWh.

Religious Worshifl5%

Municipal Government
17%

Commercigl68%

Figure4-15: Whole Building Optimizatiorg Percent of kWh Savings by Building Type
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4.8.4 Results and Recommendations

Five sites wer sampled for @lesk reviewand one of those sites was inspected®yS and Frontier
staff. A weighted average realization rate (weighted by claimed NCP kW and kWh savings) was
calculated for the entire sample based on validating inputs used for the E&3dWator. The weighted
average realization rates were applied to the enpregrampopulation.

The weighted average realization rate for the whole building optimization projects were 100.9% for NCP
kW demand savings and 100.5% for kWh energy savingggtegate, Frontier estimates that

participating buildings completed during FY 2018 will deliver approximately 2,975,000 kwWh of annual
energy savings.

Theestimated energy savings and coincident peak,-oomcident peak, and ERCOT 4CP demand
savings fothe FY 2018V hole Building Optimizatioprogram are presented imable3-7.

Table4-7: Whole Building Optimization Grossnergy and Demand Saviag

Gross Energy | Gross CP Demand ©rees T Gross ERCOT
Participant Count Savings (KWh) Savings (kW) Demand Savings 4ACP Demand
° ° (kW) T

— 396 396 416

2,974,519

Frontier recommends that researd¢te conducted to determine an appropriate EUL for the program.
Determininga single EUL for the entire program is difficlue to measure diversitgndvarying degrees

of longevityby measureFor the current program yedfrontier and CLEAResult agreed to use 3 years as
a conservative estimate until a more robust method can be determined.
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5. DEMAND RESPONSE PROGRAMS

5.1 SUMMARY OBEMAND RESPONMPACTS

CPS Energy offered the following demaesponse programs in FY 2018:

Commercial Demand ResponseCommercial
and industriakcustomers are incentizedto
curtail during times of peak summer demand.
Demand responseustomerdower their energy
demand for a o 3 hourcurtailmentperiod.
Incentives are tied to performanauringthis
period. CPS Energy offers three different
demandresponse participation options,
Options 13, andan Automated Dmand
Response (ADR) option.

Residential Demand Respongd& he prgram
encourages residential customersreduce
load during times of peak summer demand
through the following programs:

Smart Thermostat This program providesde
installation of a free Honeywell thermostat in
Odzai2YSNEQ K2YSazI kyR
cycle off the compressor of participatiiady
conditionersduring periods of peakummer
demand.

Home Managecr, Usinga home energy
management systerdesigned byandys+Gyr
(formerly Consert, Ing, load control devices are

dza S &

L I OSR 2y
andor pool pump. A gateway, the brain of the
Home Manager system, uses a wireless network
to relay information between a CPS Energy data
center and thenstalledsystem devices.

Bring Your Own Thermostat (BYOTPS Energy
has teamed up wit Nest, Honeywell, Energy
Hub,Emersorand WhiskerLab® offer

customers with smart thermostatn

opportunityi 2 LI NI AOALI 4GS Ay
management events.

Nest Direct Install (D CPS Energy is helping
Home Manager customers migratie the Nest
DI program by offering customers free Nest(s)
and installation to replace the odd generation
Home Manager Consert devices.

0KS GKSNX2aldl i
Reduce My UséBDRY; CPS Energyartnered

with Opower to implement a pilot behavioral
demand response (BDR) program for residential
customerslmplemented as an opbut
randomized controlled trial (RCT). Participants
are all equipped with AMI meters, and do not
participate in other CPShErgyDR programs.

For benefitcost calculations, our approach focusesy on the incremental impacts of new participants
added in FY 2@l consistent with the approach used in all energy efficiency program besuefit
calculationsThe contribution of each demand response program to enargiycidentpeak demand
and noncoincident peakdemandsavings are showim Figure5-1 throughFgure5-3. In these figures
and inTablel-1 andTable7-1, estimated savingare reportedfrom all active participants to most
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5. DEMAND RESPONSE PROGRAMS

accurately represeractualprogramcapability at the end of FY 2018hese savings are adjusted to
account for netto-gross ratios and distribution line loss&s

87% of Portfolio Net Avoided Energy Comes From BYOT, C&l, and Nest DI
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Figure5-1: Summary oDemand Responsknpactsc Energy ¥1Wh) by Program

85% of portfolio net avoided NCP comes from C&I, Smart Thermostat,
Home Manager, and BYOT.
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FHgure 5-2: Summary ofbemand Responsknpacts¢ Non-Coincident Peak DemandAW) by Progran

35 Net-to-gross (NTG) ratios are estimated at the level of individual programs, and account for the net effects of free ridergpiljpaad s
Free riders are defined as customers who would have delivered energy or deaangsswithout any program incentives but who received a
financial incentive or rebate anyway. Spillover effects derive from customers who delivered energy or demand savingebtwapsegram,
but did not participate in the program or receive a finedncentive or rebate. Distribution line losses account for the fact that utilities must

generate or import a greater amount of energy or demand than is required at the customer -arsendevel because some energy is lost on
the distribution sgtem.
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84% of portfolio net avoided CP comes from C&I, Smart Thermostat, BYOT
and Home Manager.
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Hgure 5-3: Summary ofbemand Responsknpactsg CoincidentPeak DemandNIW) by Program

5.2 COMMERCIAAND AUTAEMAND RESPONSE PRAK3AS

52.1 Overview

[t { 9 yCBmhieiaDRprograns arevoluntary load curtailment progragfor commerciaknd
industrialcustomers They are designed to reduce peak load by incefding customers to skd electric
loads on peak summer dayBhe programs run frordune * through September 30. Participating
customers commit tde availabldo participate in eventérom 1 p.m.to 7 p.m, with eventstypicallyon
weekdaydill 5:30p.m.

In FY 2018, th€omnercial DR programs consisted of Options 1, 2, and 3, and@EfREnergy uses
these pograms differently because they have different purposes, capabilities, and contractual
stipulations.Table5-1 summarizes these differences.

Table5-1: Commercial DR Program Characteristics

Performance Total Hours Advance

Option 1 Jul 1- Aug 31 1300- 1900 Weekdays

Option 3 Jun 1¢ Sep 30 1300- 1900 Weekdays

%6 There is also a nesummer ADR program offering that runs for the rest of the year, but its impacts are not evaluated herein.
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Programs vary by performance period, eveawsilable, total hours availahland advance notice.
Option 1 is not available in June and Septemladrile other programsperate throughouthe entire
summer. ADR is the most responsive, with load being curtailed immediately after eallewgent. Gher
programs have 1 to 2 hours of advance notice.

5.2.2 Participation Trends

As can be seein Figure5-4 through Figure5-6, the total numberof sponsordi.e. participating entities)
stayed the same in FY 2018 compared whthprevious yearThere has been an upward trend from FY
2015 to FY 2018 in the number of sites. The total @oted kW increased sligltin FY 2018 compared
to FY 2017.

140
120 m Emergency
o DR (EDR)
2 100
@ I Automated
g go —— DR (ADR)
)] [ ]
s - m C&I DR
@ 60 I Option 3
Q I
5 0 — = C&I DR
z 4 —— Option 2
—
I m C&I DR
20 |
— Option 1
]
0 |

FY 2015 FY 2016 FY 2017 FY 2018

Figure5-4: Commercial DR Sponsor CountsFY 2015 FY 2018
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Figure5-5: Commercial DR Site Counts FY 201% FY 2018
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Figure5-6: Commercial DRContracted kW, FY 2016FY 2018
Participation trends of note include:

Total contracted kW increased from 78.1MW to 82.6MW from FY 2017 to FY 2018. This increase is
mainly driven byan increase in the kW contracted undept®n 2 (from 60.3MW to 63.6MW).

Number ofOption 3 sites dropped from 15 to 2 from FY 2017 to FY 20i8isTbecause the
remainderof the 13 sites moved to Option 2.

CPS Energy deployed its Commercial DR programs asy2® FY 2018. As can be seef able5-2,
Option 2 and the ADR programs were called most frequently, while Option 3 was only called 6 times due
to a limit on the maximum number of events thaduldbe called undethat program.

The four days highlighted in orange are 4CP days in FY 201&rédrams hit 4CP evesin July, while
3 programgeduced demand during théCRBin June and September, due to Optionrily being
deployedin July and August. Ortlye ADR program hit the August 4CP event in FY 2018.

Table5-2: Commercial DR Events and Average Duration by Program Offering

August

September
14 15 18 19

20 21 26 27 5

Option1 X X X 12
Option2 X X 22
Option3 6
AR X X 19
Total 2 2 23

FrontierEnergy, Inc.| 89



5. DEMAND RESPONSE PROGRAMS

As can be seen ifiable5-3, there was an increasa the total number of eventsalled in FY 2018
comparedto the previous twofiscalyears:

Table5-3: Commercial DRdtal Numberof Events called: FY 201g~Y 2018

C&l DR Program/ FY 2018 FY 2017 FY 2016
Option

Option 1

Option 3

EDR NA NA 1

Figureb-7 compares the average event duration from FY 2016 to FY 2B&&vErage event duratio
was slightly longer for eaobf the 4 C&I DR progranis FY 2018:

FY 2018 events were slightly longer than FY 16 and 17 durations

25

=

()]

>

(b))

u mEY 2016
g‘, = EY 2017
T w FY 2018

C&I DR C&I DR C& DR  Automated
Option 1 Option 2 Option 3 DR (ADR)

Figure5-7: Commercial DR Average Event Duration, FY 20E§ 208

5.2.3 Savings CalculatioMethods

CPS Energy generally estimates delivered demand savings accordimnghdaf 10 baseline
estimation method. In casesherethe high 3 of 10 baseline is not deemed to provide a reasonable
baseline for a given participant for a given evather methods such as usirgsingle proxy day (like
day)or applying further adjustments by evaluatargay be used
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¢2 GSNATFe /nafedsawhGsNIoatierdas 8riployed Y dzt -Haksdlifiing method ¢ KA &
approach calculates savings using 4 different methods and then selects the savings generated by the
most appropriate method by evaluating some statistical critéBjgecificallythe general calculation
LINE OSaa 207 acSvidkiyiAiyld SYSGK2RE Aa a F2ff26ay

Step 1:Data ®lection. For each event each customer, the previous 10 eligible days and the event day
are selected. ThesEl days of datare usedfor the analysisasoutlinedin the following steps.

Step 2:Calculation. For each customer on each event, kW savargscalculated bysing4 different
methods:

1 RegressionLoad is modeled as a functionaifh (cooling degree hourshotify perioddummy
variable indicating whether a time periodvisthin the notificationperiod, eventdummy
variable indicating whether a time periodvisthin the eventperiod, 10 daydummy variables
indicating dateand 3time-of-day dummy variables indicating timaf day¢ 0:00-6:00, 6:00
12:00, 12:0018:00 or 18:024:00. The model equation can be expressed as follows:

kW:  or 1ffcdhy  offevent  sffnotify-period: +B 1 *time-of-dayi+B 1 *
date:

-/ 2is the estimated load reduction for a certain customer during a certain event.
 CP® y SNEHGghQaf10baselire | yI f &aia

1 Previous X hoursX = event duration + notifying period. For example, if an event duration is 2
hours, and CPBnergynotifiescustomers 2 hours in advance, then 4.3 an event irom 3:30
to 5:30p.m., then the taseline would be the average load within the period frbii30 a.m. ¢
1:30p.m.

1 Average everything: this method calculates the average of all the load for the previous 10
eligible daygo provideabaseline This approacks designed for customers with rather
amorphous and irregular load.

Step 3:BEvaluation. For the testing data perid,*” three measures includingccuracy (RMSE), bias
(difference) and variability (standard deviatiarg calculatedThis step measures how fit the model
resultsare compared with actual resulf®r a similar time period.

Step 4:Hnal Slection. For thethree measureslescribed in Step 3 parwise comparison is conducted
using ranking method. Themethod withtop ranking(lowest score)s selected.

1 SNBE adSaidAay3a REGEF LISNA2RéE NBTSNHE ditBe pieWoSs 16 élighh® days piuS 09t@8aNm0pnRont & S PSy
event day.
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5.2.3.1 Energy Savings (kWh)
Energy savings achieved from the Commercial DR programs are estimated by multidydegiand
Al gAy3a SadAYFGSR F2NJ SFOK LI NGAOALIYyd F2NJ SIFOK S
energy reductions across all events for all the programs. The calculation assumes there is no load
shifting (e.g. rescheduling of industrial processer precooling or snapback.

5.2.3.2 Coincident Peak (CP) Demand Savings (kW)

To estimate coincident peak demahkV savings, Frontier estimated per event demand savings using
GYdzt DRBISSAYAYyTE Fylfeara F2NI SIFOK OdMsaingSial C2NJ S
events in summer 2017 was then calculated. This is the number used to report achieved CP savings.

5.2.3.3 Non-Coincident Peak (NCP) Demand Savings (kW)

Non-coincident peak demansavings for the Commercial DROgramsrepresent the maximum event

demand savings among all events for each option/program. The delivered NCP savings reported for each
sub-program (or program option) may have occurred on different event dé&adof-yearand

incremental estimates of NCP savings were estimated as the mmaxgwent demand savings from

those customers comprising tlend-of-yearor incremental enrollees. For the Commercial DR program

as a whole, Frontier sums the maximum event demand savings from each program option.

5.2.34 ERCOT 4CP Demand Savings (kW)

ERCOT 4@mand savings obtained from the Commercial DR programs are directly estimated by
SPlftdzZ GdAy3 GKS f2FR NBRdzOGA2ya RSt AOSNBR gKSy SIO

5.24 Impact Analysis Results
For demand response programs, we present impacts in three ways:
1) Estinated program impacts during summer ZODR events.

2) Endof-year(EOYprogram capability based on program enroliment at the end of F8;20i5
information is useful for planning purposes.

3) Endof-year(EOYprogram capability based on incremental enrollmearingFY 2018
this information is used for program benetibst analysis, consistent with the methods used for
energy efficiency programs.

38 General rulef 2 pairwdse comparison using rankingf the difference for a pair of baselines > 2% then the baselinetigtthigher one gets
one point. @herwise both baselines get 0.5 point the end, for each method respectiveRMSE, Error and standard deviation scme
addedtogether.
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For Options 13, there is no distinction between tot&lOYparticipation and incremental enrollment: all
participants are treated as new participants each program year. As such, the analysis of incremental
impacts of these programs is no different than the analysis of totphcts

5.24.1 EstimatedimpactsDuring Summer2017 DR Events

During summer 202, C&l demand response events were called on 23 days. The aggregated kW savings
estimate for these days are shownFkigure5-8.

July 28 saw the highest total load reduction and coincided with ERCOT 4CP
90000
80000 *

ADR
m Option 3
m Option 2
m Option 1

Achieved Load Reduction (kW)

M~ NM~MMMSMMMMMMMMSMNMMMSMEMSMMMSMEMNMSMENNMSMENMDNSMNSMDNS
D = = = D = T = = D = = = s T s I = = = I = . T T e I = = I e I
O O O O O O O O OO OO0 OO0 OO0 OO0 OO oo o o
N N N N N AN NN NN NN NN NN NANNNANN
e e
N O M T OO0 4 O~ 1 O~ 0O NHALW I U0 0 o O
= 4 N 4 4 N N N AN AN dd 44N 5 85 444N
D e e o I L @ ) T © > B I
© © O~ INM~MMNMNDMMDMIDNMS 0O 0O O 0 0 o OO O O O

Figure5-8: Commercial DRDelivered Demand Savings, Summer 2017

Note: Events coinciding with ERCOT 4CP intervals are designated with a *.

Maximum total demand reductions were achieved on Julj, 2éhich was also a 4CP day. The total
demand reduction from th€€&IDRprograms was 81 MW on that day. Given the differences in how the
individual &I DR programs are used, Frontier estimates the demand savings dellweezth program
individually. Btal demand savings are presented as thenof the demand savings delivered by each of
the respective programs. The demand reduction and the number of customers participating for each
option/programare shown inFigure5-9 to Figure5-12.
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There was a sharp drop in Option 1 load reduction after the Audust 4
event due to the fact that 7 sites (most of them schools) chose not to
participate in the latter events.
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Figure5-9: Commercial DR Option 1 Demand Savings by Event

Load reduction for option 2 remained relatively stable all summer, with an
average load reduction of about 56 MW across all 22 events.

80000
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Figure5-10: Commercial DR Option 2 Demand Savings by Event
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Option 3 average load reduction achieved on these 2 sites was 4.27 MW.

Achieved Load Reduction (kW)

10000
9000
8000
7000

Achieved Load Reduction (kW)

St IR e o

6000 -
5000 -
4000 -
3000 -
2000 -
1000 -

o -

6/23/2017 7/20/2017 7/28/2017 8/22/2017 9/1/2017 9/20/2017

Figure5-11: Commercial DR Option 3 Demand Savings by Event

Average demand savings delivered by ADR participants was 7.24 MW.

AA A A
S

Q
o
S G A A AP AP A R

Figure5-12: Commercial DR Automated DR Demand Savings by Event
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A comparison oftte estimated impactrom FY 2016 to FY 20i8shownbelow:

Table5-4: Estimated Achieved kW Impacts Compariséi¥2016to FY 2018

Cé&l DR Program/ FY 2018 Average FY 2017 Average FY 2016 Average
Option Savings (kW) Savings (kW) Savings (kW)

Option 1 5,373 11,441
Option 2 56,103 66,010 67,317
Option 3 4,265 7,860 6,609
ADR 7,239 5,684 3,707

17,903

Rows may nosum to total due to rounding.
FY 201®elivered Savings

Table5-5 presents the estimates of savings delivered by the Commercial DR programs for FY 2018.
Table5-5: Commercial DR Gross Hgg and Demand SavingsFY 201®elivered
Gross CP Gross NCP Gross ERCOT

Demand Demand 4CP Demand
Savings (kW) Savings (kW) Savings (kW)

Gross Energy

Measure Savings (kwh)

Option 1 142,840 5,378 8,768 2,192
Option 2 2,688,406 56,103 66,798 40,811
Option 3 55,841 4,265 6,936 3,283
Automated DR 249,901 7,239 8,912 7,061

3,136,989 72,980 91,414 53,347

Rows may not sum to total due to rounding.

5.2.4.2 Endof-year Program Capability

Unlike residential DR programs whigde annual recurring participatipmost C&l DR progranase

short and contracbased, lasting only-2 years, except for the ADR prograforenergy savings (kWh),
coincident peak savings (kW) and raoincident peak savings (kW), Frontier uses the savings achieved
in summer 2017 as aand-of-yearresult. As for ERCOT 4CP demand savings, since 4CP chasing has a
certain success rate, Frontier considers it reasonable to use the average success rate of past 4 fiscal
years to estimateend-of-yearprogram capability.
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Table5-6: Commercial DR ERCOT 4CP Demand Savipgsdof-year
Achieved EOY FY

FY 2018 2018
FY 2015 FY 2016 FY 2017 FY 2018 Average ERCOT ERCOT
Measure Success Success Success Success Success 4CP 4CP
Rate Rate Rate Rate Rate Demand Demand
Savings SEale[S
Option 1 25% 50% 50% 25% 38% 2,192 3,288
Option 2 75% 75% 100% 75% 81% 40,811 44,211
Option 3 50% 75% 25% 75% 56% 3,283 2,462
Automated DR 75% 100% 100% 100% 94% 7,061 6,620

Total: 56,582

Option 1 participants are not available in JureSeptembermeaning at leasivo 4CP evergwill
always be missed with that program option. Option 3 participants are available for a maxinsixn of
events, limiting CPBnerg2a | 0 A f kde progiadh optivhsSfor 40P avoidantherefore, theend-
of-yearprogram capallity is summarized as follows:

Rows may not sum to total due tounding.

Table5-7: Commercial DR Gross Energy and Demand Savjiiggetof-year Capability

Enerav Savinas Coinc. Peak Non-Coinc. ERCOT 4CP
Measure 9(]l¥Wh) 9 Demand Savings | Demand Savings | Demand Savings
(KW) (kW) (kw)
Option 1 142,840 537 8,768 3,288
Option 2 2,688,406 56,103 66,798 44,211
Option 3 55,841 4,265 6,936 2,462
Automated DR 249,901 7,239 8,912 6,620

3,136,989 72,980 91,414 56,582

Rows may not sum to total due to rounding.

5.2.4.3 Incremental Impacts

For Options 13, there is no distinction between total participation and incremental participation: all
participants are treated as new each program year. As such, the analysis of incremental impacts of these
programs is no different from the analysis ofdl impacts.

The ADR prograis a vendofimplemented program involvintie installation of hardwareMoreover,
customers sign longeerm contracts Frontier has assigned the ADR program -g€dr measure life.

For this program, incremental impacts diffeom the total impacts. In FY 2018 the program added 17
new sites.Table5-8 presents estimated incremental savings for the new additions to the ADR program
in FY R18.The same approaches used for projecting the total capabilities of the Commercial DR
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program (above) have been applied to estimating the incremental capabilities of the ADR program. The
same 94% success rate is projected for ERCOT 4CP avoidanceissdias all ADR participants.

Table5-8: ADR Gross Energy and Demand Savinggremental Impacts

T SRS Coinc. Peak Non-Coinc. ERCOT 4CP
Measure ?Ith) 9 Demand Savings | Demand Savings | Demand Savings
(kW) (kW) ()
868

Automated DR 28,807 827 1,577

5.25 Recommendations

Slightly shorter commercial DR events may boost sawnte future. However, one major purpose of
calling DR events is to reduce 4CP costs. Therefore, DR events wpodddoeedif they are short

enough while covering thpossibledCP periods at the same time. The table below summarizes the time
periods when 4CP events occurred for the past 8 years:

Table5-9 Time periods when 4CP euts occurred for the past 8 years

# of times happened in 2009-2016

15:4516:00 3

16:1516:30 6

16:4517:00 12

As can be seen from the table above, for the past 8 years, all of the 4CPs happened between 3:45pm
5:00pm.Therefore, calling events that cover the 3:45&00pm period while keeping the event
duration within 2 hours would be optimal in the future.

5.3 SMARTTHERMOSTAAROGRAM

531 Overview

The Smart Thermostat direct load control program has been available to residential sector participants

in singlefamily homes since 2003. It was expanded to include multifamily and small commercial
customers in 2010. Through tipegogram,Honeywellinstalls a programmable, controllable thermostat
(PCT)at LJ- NI hothé driplateioRiiusiness at no cost to the customer. In return, CPS Energy is
permitted to remotely control their central air conditioning systems during demasg@onse events.

Once an event is called, CPS Energy can cycle the air conditioner compressor on and off for short periods
of time on event days. Cycling events occur during the summer months of May through September,
between the hours of 3 p.m. and 7 p.on weekdays.
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