2-7422.7.13 Hand Dryers Measure Overview
TRM Measure ID: NR-MS-HD
Market Sector: Commercial
Measure Category: Miscellanecus
Applicable Building Types: Retail, commercial, and industrial settings
Fuels Affected: Electricity
DecisionfAction Type: Retrofit
Program Delivery Type: Prescriptive
Deemed Savings Type: Deemed savings calculation

Savings Methodology: Engineering algorithms and estimates

Measure Description
This document presents the methodclogy for calculating the savings realized from installing

efficient hand dryers, which save energy by drying with air movement using motion sensors,
thus reducing hand-drying time.

Eligibility Criteria
To qualify for this measure, existing hand dryer equipment must currently utilize more than 5

watt-hour {(Wh) or more per use and replacement hand dryers must consume no moere than 5
Wh per use. This measure is applicable in retail, commercial and industrial settings.

Baseline Condition

The baseline efficiency case is a hand dryer which utilizes more than 5 Wh or more per use.
These hand dryers are often push-button activated.

High-Efficiency Condition

Eligible high-efficiency equipment is a hand dryer equipped with motion sensors that uses 5 Wh
or less per use.
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Energy and Demand Savings Methodoloqgy

Savings Algorithms and Input Variables

The energy savings from the installation of efficient hand dryers are a result of savings due to
decrease in power and or runtime of the efficient hand dryers over the pre-retrofit equipment.
The energy and demand savings are calculated using the following equations:

UPD x DPY x AWh
1,000

Energy Savings [AkWh] = X [EFy

Equation 267

AWHh = Whpgsetine — Whefficient
Equation 268

Where:
UPD = Number of uses per day (see Table 274)

DPY = Number of days the facility operales per year (if unknown, see
Table 274)

IEF: = [nteractive effects factor for energy (see
Table 293)

Table 293. Hand Dryers—Deemed Energy and Demand Interactive Factors50?

Space conditioning type

Refrigerated air 1.05 1.10
Evaporative cooling 1.02 1.04

None

{unconditioned/uncooled) 1.00 1.00

WhBaseline

Baseline energy consumption in watt-hours, 20.65°%

Whemcient

Efficient energy consumption in watt-hours, 3.94°%

_ AkWh
Peak Demand Savings [AkW] = 100 X CF x IEFy

Equation 269

602 Texas Technical Reference Manual, Volume 2, Section 2.1, Table 11, Nonresidential Lighting.
603 Baseline and efficient Wh per use are averages of the energy consumption of 48 surveyed individual
hand dryer units by CLEAResult in Arkansas which consume either greater than 5 Wh or less than
5 Wh per use, respectively. The difference between these equals the assumed VWh savings per use.
04 |hid.
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Where:

AOH = Annual operating hours (see Table 294)

CF = Peak coincidence factor (see Table 294)

IEFp = |Interactive effects factor for demand (see
Table 293)

Table 294. Hand Dryers—Savings Calculation Input Assumptions

Coincidence factor®®

Usage level Building type | cz1 | cz2 Cz3 cza | czs AOH®¢ | UPD®7 DPYS%
Low Office 0.87 0.88 0.86 0.90 0.90 36 50 250
Warehouse 0.79 0.81 0.79 0.80 0.85
Medium/moderate = Grocery (small) 0.90 0.90 0.90 0.90 0.90 235 225 365
Restaurant 0.90 0.90 0.90 0.90 0.90
Retail 0.90 0.90 0.90 0.90 0.90
High Conference center 0.65 0.65 0.65 0.65 0.65 339 500 237
Schoolf™® 0.39 0.39 0.90 0.87 0.40
Stadium 0.65 0.65 0.65 0.65 0.65
Theater 0.65 0.65 0.65 0.865 0.65
University 0.90 0.90 0.90 0.90 0.90
High (grocery) Grocery/retail (large) 0.90 0.90 0.90 0.90 0.90 500 365
Heavy Airport 0.90 0.90 0.90 0.90 0.90 2614 2,500 365
duty/extreme

Transportation center 0.90 0.90 0.90 0.90 0.90

05 Coincidence factors from the Texas TRM Volume 3, Section 2.1, Table 8, Nonresidential Lighting. It is
assumed that building occupancy with respect to lighting is an appropriate proxy for occupants’
utilization of hand dryers.

505 The assumed annual operating hours per building type are calculated as a simple average of 16
surveyed efficient hand dryers' cycle times multiplied by the assumed uses per day and days per year
per usage level (as indicated in Table 294), then converted to hours by dividing this product by 3,600.

807 Industry Standard. Medium/Moderate Uses per day is supported by both Excel Dryer Data (Cost
Savings with Hand Dryers vs Average Cost of Paper Towels hitps://www.exceldryer.com/calculator-
dial)) and World Dryer Data (http://staging.worlddryer.com/savings-calculator)

808 Technology Data Characterizing Water Heating in Commercial Buildings: Application to End-Use
Forecasting, Osman Sezgen and Jonathan G. Koomey, Lawrence Berkeley National Laboratory,
December 1995. Table 2. hitps://eta-publications.lbl.gov/sites/default/files/Ibnl-37398e.pdf.

509 Assuming K-12 without summer session
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Deemed Energy and Demand Savings Tables

The deemed energy and demand savings for hand dryers with unknown number of operating
days per year, base/efficient cycles times, and base/efficient unit wattages are as follows:

Table 295. Hand Dryers—Energy Savings

Deemed energy

Usage: level Building type- savings
Low Office 223
Warehouse 223
Medium/moderate | Grocery (small) 1,468
Restaurant 1,468
Retail 1,468
High Conference center 2,118
School?1? 2,118
Stadium 2,118
Theater 2,118
University 2,118
High (grocery) Grocery/retail (large) 3,262
Heawy Airport 16,312
duty/extreme Transportation center 16,312

810 Assuming K—12 without summer session.
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Table 296. Hand Dryers—Peak Demand Savings

Deemed demand savings

Usage level Building type cCZ1 | CZ2 CZ3 CZ4 - CZ5
Low Office 543 5.49 5.37 5.62 5.62
Warehouse 493 5.05 493 4 .99 5.30
Medium/moderate  Grocery (small) 562 5.62 562 5.62 5.62
Restaurant 5.62 5.62 5.62 5.62 5.62
Retail 5.62 5.62 5.62 5.62 5.62
High Conference center 4.086 4,06 4.06 4.06 4.06
School5 243 243 562 543 2.50
Stadium 4.06 4.06 4.06 4.06 4.06
Theater 4.06 4.06 4.06 4.06 4.06
University 5.62 5.62 5.62 5.62 5.62
High (grocery) Grocery/retail (large) 8.65 8.65 8.65 8.65 8.65
Heavy Airport 5.62 562 5.62 5.62 562
Autyiexdiome Transportation center 5.62 5.62 562 5,62 562

Claimed Peak Demand Savings

Refer to Volume 1, Section 4 for further details on peak demand savings and methodology.

Measure Life and Lifetime Savings

The estimated useful life (EUL) is 10 years®'? for efficient hand dryers.

Program Tracking Data and Evaluation Requirements

The below list of primary inputs and contextual data should be specified and tracked within the
program database to inform the evaluation and apply the savings properly:

¢ Climate zone
* Building type
e Cooling type

611 Assuming K-12 without summer session.

512 Based on studies conducted by two separate parties; Comparative Environmental Life Cycle
Assessment of Hand Drying Systems by Quantis (pg. 2) and Guidelines to Reduce/Eliminate Paper
Towel Use by Installing Electric Hand Dryers by Partners in Pollution Prevention P3 (pg. 17).
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« Hand dryer quantity

¢ Hand dryer make and model

References and Efficiency Standards

Petitions and Rulings
Not applicable.

Relevant Standards and Reference Sources

Please refer to measure citations for relevant standards and reference sources.

Document Revision History

Table 297. Hand Dryers—Revision History

TRM version Description of-charnge
v10.0 | 102022 | TRM v10.0 origin |
v11.0 | 10/2023 | TRM v11.0 update. No revision. |
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2.7.14Laser Projectors Measure Overview
TRM Measure ID: NR-LT-LP

Market Sector: Commercial

Measure Category: Miscellaneous

Applicable Building Types: Motion picture theaters
Fuels Affected: Electricity

Decision/Action Types: Retrofit

Program Delivery Type: Prescriptive

Deemed Savings Type: Deemed savings calculation
Savings Methodology: Engineering algerithms and estimates

Measure Description

This measure is for the replacement of a lamp-based projector with a laser projector. The

conversion from a traditional lamp-based projector system to a laser projector benefits from
reduced eneray consumption via electricity savings and HVAC savings. With advancements in

solid-state technology. laser projectors typically require half the electricity to obtain the
equivalent light and resolution output as lamp-based projectors. Due to this reduced electricity
consumption. laser projectors also benefit from HVAC savings. with significantly less enerqgy
wasted as heat. Another benefit of laser projectors is that they do not require the use of lamps,
which can be costly from an equipment and operations standpoint.

Despite the various ways laser projectors result in energy savings, this measure solely focuses
on the electricity savings for operating the projector. Due to interactive effects unique to each
site. this measure will not consider the corresponding HVAC savings, so annual savings
estimates are conservative.

Eligibility Criteria

This measure applies to the replacement of any motion picture theater lamp-based projector. At
this time, this measure is limited to retrofit applications where the baseline lamp wattage is
specified to match site conditions. Eligibility may be extended to new construction applications
once sufficient program implementation data can be collected to establish an appropriate
baseline.

Baseline Condition

There is no federal standard applicable to lamp-based projectors. The baseline condition is any
commercial cinema lamp-based projector that is replaced by a laser projector. The measure
does not consider home, office. venue or any projector replacements that are outside of a
professional cinema setting.

447
Nonresidential: Miscellaneous Texas Technical Reference Manual, Vol 3
Laser Projectors November 2023



High-Efficiency Condition

The high-efficiency condition is a professional commercial cinema laser projector with an
equivalent (or no greater than 110%) lumen output of the baseline projector being replaced.

Enerqy and Demand Savings Methodology

Savings Algorithms and Input Variables

This section describes the deemed savings methodology for both energy and demand savings
for laser projectors.

Enerqgy Savings Algorithms

Energy savings for this measure are determined to be the difference in maximum operating
input rate for the baseline and efficient projector multiplied by the total yearly operating hours for

the facility.

Energy Savings [kWh)] = (kWpre — kWinstatiea) X Hours
Equation 270

Summer Peak Demand Savings [kWs] = (kWp,—e - kasm,,ed) x CFg
Equation 271

Winter Peak Demand Savings [kW,] = (kWpre - kW,-,,sm”ed) x CFy
Equation 272

Where:
kWore = Total kW of existing lamp-based projector
kWinstaned = Total kW of efficient laser projector
Hours = Annual operating hours = 3,653 hours®” (use actual hours if
known
CFs = Summer peak coincidence factor = 0.65 (all climate zones)®'™*
CFw = Winter peak coincidence factor = 0 (all climate zones)®'®

613 “HVAC considerations for lamp and laser projectors in cinema,” Barco. July 26. 2021. The reference
uses 11.5 hours per day (or 4,200 hours) as an example. This measure assumes 10 hr/day as a
conservative assumption, but allows for the use of custom hours based on site conditions. Default
hours are calculated as 10 hr/day x 365.25 day/year = 3,653 hours.

514 Refer to Lamps and Fixtures measure for the public assembly building type. which is applicable to
motion picture theaters.

15 |bid.
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Claimed Peak Demand Savings

Refer to Volume 1. Section 4 for further details on peak demand savings and methodoloagy.

Measure Life and Lifetime Savings

The estimated useful life (EUL) is 10 years for cinema laser projectors.®'6617818

Program Tracking Data and Evaluation Requirements

The program database should specify and track the list of primary inputs and contextual data
provided below. This will inform the evaluation process and ensure proper application of the

savings.

¢ Building type
Baseline lamp-based projector manufacturer and model number

Baseline projector lamp wattage

Baseline lamp-based projector nameplate photo

New laser projector manufacturer and model number

« New |aser projector wattage

* New projector nameplate photo

» _Proof of purchase: invoice showing model number and quantity purchased

Document Revision History
Table 298, Laser Projectors—Revision History

vi1.0 10/2023 TRM v11.0 origin

515 Average rated life of 18 Barco and Christie cinema laser projectors = 41.667 hours. Dividing by annual
operating hours yields EUL.

517 Barco cinema projector product listing.
hitps://www.barco.com/en/products/projection/overview ?facets=barco-dxp%3Aproduct%2Fproduct-
cateqory%2F projection%2F cinema-projectors.

£18 Christie cinema projector product listing. https://www.christiedigital.com/products/cinema/projection/.
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APPEND{X A: MEASURE LIFE CALCULATIONS FOR DUAL BASELINE
MEASURES

The following appendix describes the method to calculate savings for any dual baseline
measure, including all early retirement measures. This supersedes the previous Measure Life
Savings found in PUCT Dockets 40083 and 40885 and is revised to clarify the understanding of
the measure life calculations and reduce any misrepresentation of net present value (NPV) of
early retirement projects.

Option 1 provides reduced savings claimed over the full EUL. Option 2 provides higher savings
claimed over a reduced EUL. The lifetime savings are the same for both options 1 and 2. Option
1 calculations were originally provided in Docket [43681].

Option 1—Weighting Savings and Holding Measure Life Constant

Step 1: Determine the measure life for first-tier (FT) and second-tier (ST) components of the
calculated savings:

First Tier (FT) Period = MLpr = RUL
Equation 273

Second Tier (5T) Period = MLer = EUL — RUL
Equation 274

Where:

RUL = The useful life corresponding with the first tier-savings; for early
retirement projects, RUL is the remaining useful life determined
from lookup tables based on the age of the replaced unit {(or
default age when actual age is unknown)

EUL = The useful life corresponding with the second-tier savings; for

early retirement projects, EUL is the estimated useful iife as
specified in applicable measure from Texas TRM (or approved
petition)

Step 2: Calculate the FT demand and energy savings and the ST demand and energy savings:

AkWep = kW etireqd — KWinstattea
Equation 275

AkWer = EWhasetine — EWinstatied
Equation 276

AkWhpr = kWhpetirea — KWhinseatied
Equation 277
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AkWher = kW hpaseiine — KW Rinstatiea
Equation 278

Where:

AkWer = First-tier demand savings

AkWsr = Second-tier demand savings

KWstireg = Demand of the first-tier baseline system, usually the retired
system®”®

KWhasetine = Demand of the second-tier baseline system, usually the baseline
ROB system®?

kWinstatied = Demand of the replacement system®’

AkWher = First-tier energy savings

AkWhsr = Second-tier energy savings

kWhretired = Energy usage of the first-tier baseiine system, usually the retired
system®’®

KWhgaseiine = Energy usage of the second-tier baseline system, usually the
baseline ROB system®®

kW hinstatied = Energy usage of the replacement system®!

Step 3: Calculate the avoided capacity and energy cost contributions of the total NPV for both
the ER and ROB compcnents:

1+d

1+e 1+ eMber
NPVprpw = Alkw X d X 1= [ ] X AkWer

Equation 279

X AkWer

_ 1+e¢ 1 + eyMbsT (1+ e)Mber

Equation 280

1+e { [1+9ML""T
X —

NPVer jown = ACrwn ¥ a 11d } X AW hpr

Equation 281

819 Retired system refers to the existing equipment that was in use before the retrofit has occurred.
620 Baseline used for a replace-on-burnout project of the same type and capacity as the system being
installed in the Early Retirement project (as specified in the applicable measure).
€21 Replacement system refers to the installed equipment that is in place after the retrofit has occurred.
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1+e 1+e"sT) (1 + e)Mber
x{1— ] X AkW hgr

NPV. = AC X —_— X —
ST.KWHR kwh d— 1+d (1 + d)MLFT
Equation 282

Where:
NPVEr v = Net Present Value (kW) of first-tier projects
NPVst i = Net Present Value (kW) of second-tier projects
NPVET = Net Present Value (KWh) of first-tier projects
NPVsT o = Net present value (kWh) of second-tier projects
e = Escalation rate *%
d = Discount rate weighted average cost of capital (per utility) %2
ACuw = Avoided cost per kW ($/kW) %2
ACuwn = Avoided cost per kWh ($/kWh) %
MLer = First-tier measure life (calculated in Equation 273)
Misr = Second-tier measure life (calculated in Equation 274)

Step 4: Calculate the total capacity and energy cost contributions to the total NPV:

NPVrotaikw = NPVerow + NPVsr i
Equation 283

NPVrotarown = NPVerjwn + NPVsr g
Equation 284

Where:
NPV v = Total capacity contributions to NPV of both first-tier and second-
tier component
NPVrotar i = Total energy coninbutions to NPV of both first-tier and second-tier

componernt

822 The exact values to be used each year for the escalation rate, discount rate, and avoided costs are
established by the PUC in Substantive Rule §25.181 and updated annually, as applicable. Please note
that the discount rates are based on a utility’s weighted average cost of capital and, as such, will vary
by utility and may change each year.
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Step 5: Calculate the capacity and energy cost contributions to the NPV without weighting by
demand and energy savings for a scenario using the original EUL:

1+e 1+ e1FVt
NPVys i = ACiaw X 7= x 41 = |1

d—e 1+4d
Equation 285

NPV, = AC —1 ¢ l—[l e]EUL
= x X
EULKWR kWh d e 1+d

Equation 286

Where:
NPVeu, 1w = Capacity contributions to NPV without weighting, using original
EUL
NPVeuw, im = Energy contributions fo NPV without weighting, using original EUL

Step 6: Calculate the weighted demand and energy savings by dividing the combined capacity
and energy cost contributions from the ER and ROB scenarios by the non-savings weighted
capacity and energy cost contributions from the single EUL scenario. These weighted savings
are claimed over the original measure EUL:

NPVTOM.[ K
NPVEUL,kW

14+e RITL 14+e FIIL=RIIL (1+e)}?i‘h’,
[(1 - (1 + d) ) X (kwretr'rcd - kWﬁf‘u.\'tu.Hc{.f.):l + [(1 - (1 + d) ) x (1 + d)}??ﬂ. X (kwbu..h'c.lfi‘fw - 'J(Wr"ustuf.icd):l

: (- (=57

Weighted kW =

Equation 287

NPV,
Weighted kWh = ——2retiVh

NPVeur iwn
1 4+ e\RU" 1 4+ e\ FUL—RIL (1 + )™
[(1 - ( ) ) X (Whreares = 'J(Wh"”““”“"d)] + [(1 B (1 ¥ d) ) CET (W hpasetine — kW hinsranea)

1+d
1+ e\tve
(1 B (1 + a) )
Equation 288

Where:
Weighted kW

Weighted kWh
NPV rotai s

Weighted lifetime demand savings

Weighted lifetime energy savings

Total capacity contributions to NPV of both ER and ROB
component, calculated in Equation 283
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NPVrotai sum = Total energy contributions to NPV of both ER and ROB
component, calculated in Equation 284

NPVEe  xw = Capacity contributions to NPV without weighting, using original
EUL, calcufated in Equation 285

NPVEew, = Energy contributions to NPV without weighting, using original

EUL, calculated in Equation 286

Option 2—Weighting Measure Life and Holding First Year Savings Constant

Repeat Step 1 through Step 4 from Option 1.

Step 5: Reverse calculate the EUL for the capacity and energy contributions to the NPV for a
scenario using the first-tier savings:

n [ NPVrorariw X (d — 9)
EULypy = AkWepr X ACpw X (1 + e) [

(l+e)
(1+d)

Equation 289

; NPVrotaiiwn X (d — €) ]

n

T AR Wher X ACown X (L + €)

EULkWh - [(1 + e)

A rewry

Equation 290
Where:
EULew

EULean

EUL for capacity contribution to NPV using first-tier savings

EUL for energy contribution to NPV using first-tier savings

Step 6: Confirm that capacity EUL and energy EUL are equivalent. First-tier savings are
claimed over this weighted EUL.

A-5
Nonresidential: Appendices Texas Technical Reference Manual, Vol 3
Appendix A. Measure Life Calculations for Duaf Basefine Measures November 2023



The following files are not convertible:

PY2024 TRM 11.0 Vol 4 MV 22SEP2023
V01l.pdf
Please see the ZIP file for this Filing on the PUC Interchange in order to

access these files.

Contact centralrecords@puc.texas.gov if you have any gquestions.



Public Utility Commission
of Texas

Texas Technical Reference Manual
Version 11.0
Volume 5: Implementation Guidance

Program Year 2024

Last Revision Date:

September 2023 W\L




Public Utility Commission
of Texas

Texas Technical Reference Manual
Version 11.0
Volume 5: Implementation Guidance

Program Year 2024

Last Revision Date:

September 2023



Table of Contents
I 10 = T [ o< e o "

A 0o T 1T 1 1= o< T | .

2.1 Project DocumMentation ... . ..o 3
D2 B = -T2 | £« T 1 T SRR 3
2.1.2 Additional Documentation GUIdANCE ..............vviiiiiiiiiiiiiiiiiiieiee 3

2.2 Incentives and Claimed SaviNgS ... e 7
221 BacKQroUNG. .. ... e 7
2.2.2 ConSIAErationNS ... ..o 7
2.2.3 Recommendations ... 8

2.3 New COoNSTrUCHION . ... 10
2.3.1 OVBIVIBW. ..o e 10
2.3.2 RECOMMENAGTON ......uiiiiiiiiiiiii ittt esnnes 10

B T o3 Y | g oo T PR [

3.1 Low-Income Income-Eligible Verification FOrms.............cooo i 12
311 BackgroUnd. .. ..o e 12
3.1.2 Quality Assurance/Quality Control (QAMQC) .. ..o 13
3.1.3 New Program S rategies .. ... e 14

3.2 Audit Lists for LOw-INCOME ProgramiS. ... ...coo oot 15

S O o LT T o o T I 4

4.1 Load Management Programis. .. ... e 17
411 ROUNAING .. e e 17
4.1.2 Winter Load Management Implementation...................co 18

4.2 Commercial and Residential HVAC Split-Systems Without AHRI Certification ............ 20
421 BackQroUNd. ... ..o 20
4.2.2 GUITANCE ... ettt e e e 20

4.3 Data MOElL. ... e 29

APPENDIX A: Low-Income Income-Eligible Verification Forms...........cccccoor i A1

Implementation Guidance Technical Reference Manual, Vol &
Table of Contents November 2023



List of Tables

Table 1. Project File Organization EXamPle ...t 4
Table 2. Project Verification Applications and EXamples ... 5
Table 3. PY2021 Commercial Statewide NTG Ratios by Program Type.........ooooiiieiii e, 8
Table 4. Specification of an Example Split System. ... 21
Table 5. Example DOE CCMS Filter to Similar Equipment............c.ccocoiiiii 21
Table 6. Average Performance Metrics of Similar Certified Units ...........................l. 23
Table 7. TRM Calculation Performance Metrics Determination.........................ooo . 24

List of Figures

Table 1. Project File Organization EXamiple ... 4
Table 2. Project Verification Applications and EXamples ... 5
Table 3. PY2021 Commercial Statewide NTG Ratios by Program TYPe.........ccccoioviiiieieieeninns 8
Table 4. Specification of an Example Split System..........o 21
Table 5. Example DOE CCMS Filter to Similar Equipment............c.ccocoiiiii 21
Table 6. Average Performance Metrics of Similar Certified Units ........................ 23
Table 7. TRM Calculation Performance Metrics Determination ..., 24
i
Implementation Guidance Technical Reference Manual, Vol &

Table of Contents November 2023



Acknowledgments

The Texas Technical Reference Manual {TRM) is maintained by the Public Utility Commission
of Texas' (PUCT) independent evaluation, monitoring, and verification (EM&V) contractor, Tetra
Tech.

This version of the TRM was primarily developed from program documentation and measure
savings calculators used by the Texas electric utilities and their energy efficiency services
providers (EESPs) to support their energy efficiency efforts and original source material from
petitions filed with the Public Utility Commission of Texas by the utilities, their consultants, and
EESPs such as Frontier Associates (TXu 1-904-705), ICF, CLEAResult, and Nexant. Portions of
the TRM are copyrighted 2001-2017 by the Electric Utility Marketing Managers of Texas
(EUMMOT), while other portions are copyrighted 2001-2018 by Frontier Energy. Certain
technical content and updates were added by the EM&V team to provide further explanation

and direction as well as consistent structure and level of information.

TRM Technical Support

Technical support and questions can be emailed to the EM&YV team's project manager
(lark. lee@tetratech.com) and PUCT staff (therese.harris@puct.texas.gov).

Implementation Guidance Texas Technical Reference Manual, Vol 6
Acknowledgments and TRM Technical Support November 2023



1. INTRODUCTION

This volume of the technical reference manual (TRM) contains evaluation, measurement, and
verification (EM&V) team recommendations regarding program implementation that may affect
claimed savings. The EM&V contractor drafts guidance memos for the electric utilities' energy
efficiency programs to provide clear direction on calculating or claiming savings. Guidance
memos are consistent with the Energy Efficiency Rule P.U.C. SUBSET. R. 25.181 (16 TAC

§ 25.181) and the TRM but address areas where additional direction is needed for consistency
and transparency across utilities' claimed savings from the programs. This volume compiles the
various guidance memos produced during the EM&V effort.

Implementation guidance contained in this volume is summarized by secter below:

Commercial

+ Project documentation

¢ Additional savings

» New construction

+—DesignLight Consertium™(DLG)Technical-Requirements-Version
Residential

s Low-Income Income-Eligible verification forms

e Audit list for Low-Income programs

Cross-Sector
+« |Load management programs
« Commercial and residential HVAC split-systems without AHRI certification
Y | orifica laimod .
¥ i .

+ Data model
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2. COMMERCIAL

21 PROJECT DOCUMENTATION

This section summarizes the progress and current status of the evaluation, measurement, and
verification (EM&V) team's assessment of the utilities' efforts to meet and conform to project
decumentation standards and provides additional guidance for areas still in need of
improvement as part of the annual EM&V statewide report.

2.1.1 Background

Fer all energy efficiency programs, critical inputs and methodclogies needed to replicate
claimed savings calculations are captured in a combination of the TRM, program manuals,
program tracking data systems, and individual project documentation. Project-level
decumentation is critical to the transparency of claimed savings and facilitates efficient
third-party EM&V at the project, program, and portfolio levels. This section specifically
addresses individual project documentation needs; individual project documentation includes all
relevant site-specific details (e.q., audit reports, worksheets, program applications, invoices,
project overviews and descriptions, photos, installation reports).

We provide detail on documentation best practices currently incorporated into many Texas
programs (based on information gathered during PY2014 evaluation activities) and
recommendations for improvement. The objective is to support the utilities in achieving industry-
standard degrees of documentation rigor, clarity, and efficacy; these standards are necessary to
organize and manage such information to yield transparency and facilitate efficient and effective
evaluation.

2.1.2 Additional Documentation Guidance

In this section, we provide guidance geared specifically to help improve CSOP program
decumentation scores. However, the guidance may also be used to support the continued
improvement of program documentation for other programs.

Recommendation 1: Clearly organize project files.

Organized project files are critical for many reasons, including:
¢ clear and transparent reporting of documentation used to support claimed savings,

« ease of identification of related program project files that may not have made the data
transfer,

« backup support for information within tracking data systems,
* support custom parameter usage, and

s suppeort deviation or enhancement of methodologies to gain greater accuracy.
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An important part of organized project folders, files, and documents is clear naming
conventions; this helps keep files organized and improves consistency in document placement
and locating critical documents to support the EM&YV efforts. Below are some examples of the
difficulty the EM&V team has had with project-level folders and files received:

The project folders often contained inconsistencies regarding file and document names,
locations, and contents. Files with similar names often contained disparate information,
while seemingly identical files contained dissimilar information.

The project folders included multiple copies of project documents. Locating the final
decuments used to support the reported savings proved difficult for many projects. For
example, when numerous photos are provided, locating those that support the key
savings assumptions is difficult. Distinguishing between pre- and post-equipment photos
was also, at times, difficult.

Project folders contained documents labeled as verification reports when they were still
actually measurement and verification (M&V) plans with no completed verification data.
Such plans provided the methodology to verify project savings estimates yet did not
document that project savings estimates were complete.

The project file organization example below provides a list of potential project subfolders and
decuments that would be ideal for collecting information to determine whether a pre- and post-
inspection has been completed. Many documents listed are key elements necessary to support
custom project assumptions and review.

Table 1. Project File Organization Example

Retrofit andinew censtruction

Pre-project* « Pre-project calculator

« Plans (e.g., drawings, fixture list)

« Pre-project inspection photos

« Pre-project audit reports

« Project descriptions, sponsor agreements, etc.

Post-project » Post-project inspection calculator

» Post-inspection field notes

» Post-project inspection photos
« As-built plans

« Installation reports

Supporting + Calculators {old and archived)
documents « Spreadsheets or other backup documentation (especially those to support

custom calculations)

« Specifications, cut sheets, certifications

« Check requests to utility

» Partner letters or savings summaries

« Material purchase orders and invoices

» Email communication

+ M&V plan for custom key input assumptions (e.g., operating hours) or custom
savings methodologies
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Stage Retrofit and new construction

Final

documents**

+ Final calculator
» Final M&V plan for custom projects

+ Final verification documents for custom projects

+ Final project notes

* New construction projects may not necessarily include these documents.
** These documents also support EM&V on-site minimum requirements for data collection needs

Recommendation #2: Use photo verifications to support key measure assumptions.

When on-site fieldwork is complete—whether by trade allies, implementation staff, or utility
staff—representative photos can help document and support key measure attributes and
assumptions. Most programs include some form of photo documentation to support projects.
Some programs in Texas even use tablets in the field whereby the project site and equipment
photos are taken by trade allies and automatically uploaded to tracking systems and project
folders. The table below outlines how photos can support project documentation for some of the
most common commercial project types (i.e., lighting- and HVAC-based projects).

Stage
Pre-project

Post-project

Table 2. Project Verification Applications and Examples
HVAC projects

Lighting projects*

« Existing lighting system types
(e.g., lamp, ballast, fixture)
« Existing lighting equipment quantities
« Existing control type
« Existing lighting equipment operability
and inoperability
+ Building type

| = Air conditioning type

+ New lighting system types
(e.g., lamp, ballast, fixture)

+ New lighting equipment quantities

* New control type

+ New control schedule automation
(e.g., building and lighting automation
system screenshots)

+ New lighting equipment operability

* Building type

+ Air conditioning type

Existing HVAC equipment types and
sizes

« Existing HVAC equipment quantities

Existing HVAC equipment operability and
inoperability (e.g., setpoint, load display
shots)

Building type

New HVAC equipment types and sizes
New HVAC equipment quantities

New HVAC equipment operability
(e.g., setpoint, load display shots)
Building type

* Note that some of these project parameters may not be possible to capture for all lighting quantities for large lighting
projects. In these cases, alternative project documentation types may be preferred.
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Recommendation #3: Include clear descriptors of measure type as well as quality
assurancel/quality control (QA/QC) inspections in the tracking system.

Different projects (e.q., retrofit versus new construction projects, inspected versus not inspected
sites) have different documentation needs. Capturing participant descriptors can aid evaluation
efforts immensely, keep cost burdens low, and facilitate transparency.

Many commercial programs continue to track and describe measure-level savings at the
measure-category level (or savings calculator level) instead of the measure-specific level. For
example, the tracking system will document the savings associated with a lighting project
captured within a lighting calculator (e.g., Lighting Equipment Survey Form version 9.02).
However, the calculator includes many different lighting fixture types, effective useful lives, and
related savings. Tracking project data at the measure-specific level (e.g., integrated-ballast LED
lamps, linear fluorescent, lighting controls) rather than the measure-category level will improve
the data's transparency to readily assess measure types and individual claimed savings. This
structure also supports ease for calculating cost-effectiveness.

As another example, new construction projects may not have pre-inspection forms or field
notes. In contrast, retrofit projects may have many pre-project documentation types (e.g., pre-
project calculator, pre-project plans, pre-inspection photos). Providing information regarding
"greenfield" or complete demolition and rebuild projects as a differentiator from retrofits and
small remodels upfront is a valuable population segmenting descriptor. When tracking systems
use descriptors like these, they become a valuable screening tool; they can inform evaluators
not to request certain documentation (that may not exist), which can misdirect time and
resources. It also allows better budgeting and allocation of resources, improving overall efficacy.
Another example is those sites or program participants that receive internal QA/QC versus
those that do not. Some programs have modified their tracking systems to begin logging this
data and provide a list as part of the EM&V data collection process; this list notifies the EM&V
team that a site will not have specific project-level documentation because it was not site-
inspected or verified, etc.

Recommendation #4: Complete M&V plans and reports needed for custom projects.

Utilities and their implementation contractors are encouraged to engage and collaborate with the
EM&V team to discuss issues and options, obstacles, and possible solutions for custom
calculations and M&YV plans as new technologies or offerings become part of the Texas
portfolios.
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2.2 INCENTIVES AND CLAIMED SAVINGS

This section provides guidance on claiming savings when a financial incentive does not cover all
project savings during the implementation of energy efficiency measures.!

2.2.1 Background

Teo meet various program objectives, it is common practice for utilities to set a ceiling or cap for
the financial incentive any one energy efficiency service provider (EESP) or project can receive.
These "individual incentive caps" are set as an overall percentage of the total incentive budget
or as a dollar amount. The established caps vary by utility and are noted in their program
manuals.

Individual incentive caps are different from a "set incentive.” During the application phase,
utilities calculate a project incentive based on pre-installation estimated savings; reserving
incentive funds are at that time. Once the project is complete, there may be some variation in
the initial agreed-upon savings estimates while setting the incentive and the actual post-
installation savings. This variation is due to changes in efficiency levels, quantities, or
equipment types that take place between the project planning phase and the project
implementation phase.

2.2.2 Considerations

In the case of incentive caps, the EM&V team has some concerns regarding claiming all project
savings when reaching an incentive cap. Since all project savings are not being incentivized at
the project planning phase, claiming all project savings may result in increased free-ridership. A
free rider is "a program participant who would have implemented the program measure or
practice in the absence of the program." (16 TAC § 25.181 (c) (24)).2

In the case of set incentives, the EM&V team has some concerns that spillover could be claimed
incorrectly during post-project inspections. Spillover is "reductions in energy consumption and
demand caused by the presence of an energy efficiency pregram, beyond the program-related
gross savings of the participants and without financial or technical assistance from the
program.” ({16 TAC § 25.181 (c¢) (53)). Spillover is a component of net savings, and claimed
savings are based on gross savings. Therefore, spillover should not be included in claimed
savings if found on-site during post-project inspecticns.

1 This guidance does not apply to behavioral, code or other market transformation programs where the
primary program strateqgy is technical assistance and/or education that results in behavioral or
operational changes for energy and demand savings.

2 |In addition to the incentive caps or set incentives at the individual EESP or customer-level, utilities may
also set caps on incentives a customer can receive at the measure level. For example, a utility may cap
lighting incentives at 50 percent of the total project incentive. The EM&YV team does not have the same
concerns regarding free-ridership for measure-level caps and the recommendations in this memo do not
apply to these situations.
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2.2.3 Recommendations

Establish greater consistency in the treatment of projects where claimed savings exceed
incentive amounts and most accurately represent the savings results from these projects. The
EM&YV team recommends utilities either only claim the savings from the incentivized measures
or the utilities apply the most updated net-to-gross (NTG) research?® to the total project savings
for the claimed savings* as follows:

Fer projects where the claimed savings are more than 10 percent higher than the "set
incentive," the NTG ratio inclusive of free-ridership and spillover should be applied to the total
project savings. No NTG ratio should be applied for projects where the set incentive and
claimed savings differ by 10 percent or less to allow for normal variation between project
planning and implementation.

For projects where claimed savings exceed the "incentive cap” savings up fo 20 percent of
incentivized savings, the NTG ratio inclusive of free-ridership and spillover should be applied to
the total project savings.

NTG ratioprejects exceeding set incentive = 1 — Free Ridership + Spillover

Equation 1
Fer projects where total claimed savings exceed the "incentive cap” by more than 20 percent of
incentivized savings, the NTG ratio only accounting for free-ridership should be applied to the
total project savings. Applying the NTG ratio that is also inclusive of spillover to projects that
exceed incentive amounts by a percentage of incentivized savings this large would likely result
in double-counting spillover.

NTG Tatioprojects exceeding incentive cap — 1—Free RiderShip

Equation 2
The PY2021 EM&V research updated NTG ratios for the commercial standard offer (CSOP) and
market transformation programs {(CMTP). The PY2021 NTG research accounts for free riders;

spillover rates were derived from the PY2017 EM&V research. The CSOP NTG ratio is 100
percent for kWh and 29 percent for kW. The CMTP NTG ratio is 100 percent for kWh and kW.

Table 3. PY2021 Commercial Statewide NTG Ratios by Program Type

IProgram: typefweighting Free-ridership. | 'Spillover

CSOP kWh 23% 24% 100%
CSOP kW 22% 21% 99%
CMTP kWh 19% 22% 100%
CMTP kW 20% 32% 100%

¥ The use of a net to gross adjustment to account for free-riders is addressed in § 25.181 {e)}(5)(B)(ii).

4 This recommendation does not apply to behavioral, code or other market transformation programs
where the primary program strategy is technical assistance and education that results in behavioral or
operational changes for energy and demand savings.
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Projects might have multiple measures with different effective useful lives (EULSs) that are taken
into account when calculating lifetime savings; for these cases, the EM&V team provides the
following additional guidance for adjusting claimed savings that exceed incentive levels:

Determine the total calculated savings by EUL.

Determine the percent of total project savings attributed to each EUL.

Adjust savings as recommended above.

Distribute adjusted savings to various project EULs using the percentages calculated in
Step 2.

LN =

The following is an example of a project with 50 kW and 50,000 kWwh of calculated savings. An
RTU HVAC project with a 15-year EUL attributes twenty percent of those savings, and a chiller
project with a 25-year EUL atiributes the remaining 80 percent. The adjusted savings are 40 kW
and 40,000 k\Wh. Those adjusted savings would be attributed to each ELUL as follows:

1. 40 kW x 20% = 8 kW and 40,000 kWWh x 20% = 8,000 kWh attributed to the 15-year EUL
2. 40 kW x 80% = 32 kW and 40,000 kWh x 80% = 32,000 kWh attributed to the 25-year
EUL
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2.3 NEW CONSTRUCTICN

This section provides additional guidance to select the appropriate baseline for commercial new
construction projects.

2.3.1 Overview

Utility programs include incentives for a variety of projects applicable to commercial new
construction, such as lighting, HVAC, and rcofs. To effectively implement new construction
energy efficiency projects, utility programs need to reach decision-makers during the project
design phase. However, it is common for several years to pass between the project design
phase and project completion in commercial new construction. Since baselines change, this
situation raises the question of what baseline utilities should use for commercial new
construction projects to claim savings. For example, in PY2016, Texas' new construction
baseline was IECC 2009 based on the state code in effect at that time. In PY2023, the baseline
is now |IECC 2015 based on the state code in effect.

2.3.2 Recommendation

For commercial new construction projects, utilities should use the building permit date to
determine the applicable version of the Texas TRM and baseline to calculate savings.
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3. LOW-INCOME

31 LOW-INCOME INCOME-ELIGIBLE VERIFICATION FORMS

This section provides implementation recommendations for the program year (PY) 2023
(PY2023) eligibility verification for low-income and hard-to-reach programs.

3.1.1 Background

Texas utilities provide energy efficiency services to low-income customers through a
combination of hard-to-reach and low-income programs as specified in 16 Tex. Admin. Code
(TAC) § 25.181, relating to the energy efficiency goal. All regulated Texas electric utilities are
required to achieve no less than 5 percent of their total demand reduction goal through
programs serving hard-to-reach customers (16 TAC § 25.181(e)}(3)(F})). In addition, the ERCOT
utilities are required to spend no less than 10% of each program year's energy efficiency budget
on a targeted low-income efficiency program (16 TAC § 25.181(r)). The qualifying income level
of 200% federal poverty level is the same for hard-tc-reach and low-income pregrams theugh
the programs are implemented differently.

The utilities use program eligibility certification forms maintained by the PUCT on their website.
The forms differ by single-family and multi-family, but both include a way to qualify for the
programs through other low-income programs and services (Category 1) as well as through self-
reported income (Category 2). The PUCT has revised the income eligibility annually based on
updated federal poverty level information, but the forms have not had major changes for over a
decade. Due to the importance of these forms in determining program eligibility, PUCT Staff and
the EM&YV team agreed to incorporate the forms into Volume 5 of the Texas Technical
Reference Manual (TRM) starting with pregram year (PY) 2022. Ferms will be updated as part
of the annual TRM update process. As part of integrating the eligibility certification forms into the
TRM, PUCT Staff and the EM&Y team worked with the utilities to review the forms and
certification processes in-depth. Appendix A contains the Single-Family and Multifamily Income
Eligibility for Full-Incentive Energy Efficiency Services forms.

The objectives of the in-depth process review were t0, "Revise low-income/hard-to-reach
eligibility verification to increase the confidence program services are going to intended
customers, improve program outreach and address participation barriers, and develop efficient
administration processes,” as presented at the March 2021 Energy Efficiency Implementation
Project (EEIP) meeting. The PY2023 TRM forms expand Category 1 options to support
streamlined participation through an expanded list of qualifying programs and services (1A),
direct social service or community actien agency qualification (1B), and geographic qualification
(1C). If a customer does not qualify through any of the three options, income information may be
used to determine eligibility (Category 2). Both Category 1A and Category 2 require customers
to submit supporting documentation. Because Category 2 requires income information, all
parties recognize this information can be more sensitive for customers to provide and for service
providers to store securely although all personal identifying information {(PIl) should be redacted,
except name and address of customer. Given concerns about income information as a
participation barrier, Category 1 is the preferred method to verify customer eligibility whenever
possible.
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3.1.2 Quality Assurance/Quality Control (QA/QC)

Utilities should audit a minimum of 10 percent of all program year projects submitted through
each category (1A, 1B, 1C and 2) to ensure the processes are working correctly and the
required documentation was submitted and verified to be correct. In the cases where utilities
find an error in the process or documentation during their QA/QC processes, utilities should
identify a solution to remedy the error. The EM&V team encourages utilities to integrate the
program eligibility audit into their existing QA/QC practices to the extent possible to facilitate the
most streamlined and effective implementation of this recommendation.

While utilities are not required to store customer documentation on their systems audited as part
of the QA/QC process, they should provide contact information of the auditor who has verified
the documentation through a visual inspection.

While audit processes can differ to best integrate with utilities' current QA/QC processes, the
following are recommended practices by category:

+ Category 1A: Verify form is completed and supporting program documentation was
provided

» Category 1B: Verify form is completed and signed by social service or community action
agency

» Category 1C: Verify address of serviced home is within one of the two qualifying
geographic designations; forms are not required for geographical qualificatiocn under 1C
as long as the relevant infermation is in the tracking data (service address, geographic
qualifier)

« Category 2: Verify form is completed and supporting income information was submitted
1o service provider/landlord/property manager

Utilities can either conduct the audits themselves or hire a third-party to do so on their behalf.
The EM&YV team will request a summary of audit results at the end of each program year. The
audit result summary should identify solutions to address any errors found during the audit.

A. Program Tracking and Documentation

Utilities should add a field(s) to their program tracking data to clearly track how a low-income
and hard-to-reach participant was qualified for the program {Category 1A, 1B, 1C and 2). This
will allow both the utility and the EM&YV team to sample projects from each category for auditing
purposes.

For Category 1A, 1B and 2, all completed forms and supporting documentation, if applicable,
should be stored for all projects. Forms are not required for geographical qualification under 1C
as long as the relevant information is in the tracking data (service address, geographic qualifier).
Forms and supporting documentation should be maintained for a minimum of 24 months.
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B. Claiming Master-Metered Savings

Because master-metered complexes are a commercial rate class, costs and savings should be
claimed in the commercial sector. However, if the master-metered complex qualifies for hard-to-
reach or low-income program services, these costs and savings may be counted toward the
utilities' goals (5 percent of total demand reduction goal for hard-to-reach customers (16 TAC

§ 25.181( e)(3)(F)), and no less than 10% of each program year's energy efficiency budget on a
targeted low-income efficiency program (16 TAC § 25.181( r)).). To avoid double-counting,
master-metered projects counted toward the goal should be a separate line item.

3.1.3 New Program Strategies

Some utilities are working on partnerships to distribute energy efficiency measures to low-
income and hard-to-reach customers such as distributing LEDs at food banks. In these cases,
utilities should meet with the EM&V team to agree on an approach for verifying customer
eligibility and claiming savings, which will then be presented to Commission Staff. The goal of
these discussions is to support the new strategies in keeping with the overall objective of the in-
depth process review stated above.
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3.2 AUDIT LISTS FOR LOW-INCOME PRCGRAMS

This section summarizes implementation guidance for program year (PY) 2023 for low-income
programs. Specifically, it overviews and recommends use of the recently approved Department
of Energy (DOE) audit lists as applicable. This recommendation directly addresses prior process
evaluation findings that should allow more streamlined and cost-effective low-income program
implementation.

Background

Households with incomes at or below 200 percent of the Federal Poverty Level are eligible to
receive low-income weatherization assistance through the DOE Weatherization Assistance
Program (WAP), administered threcugh the Texas Department of Housing and Community
Affairs (TDHCA). Local Community Action Agencies (also referred to as subrecipients by
TDHCA) provide the weatherizaticn services to qualifying households, including the initial audit.

In an effort to further help low-income electric customers improve the efficiency of their
residences, the Texas legislature put forth that ERCOT utilities include a targeted energy
efficiency program in their energy efficiency plans (PURA § 39.905(f)). Specifically, the ERCOT
utilities are required to set aside a minimum of 10 percent of their energy efficiency budget for
low-income programs.

Also outlined in PURA § 39.205(f), the low-income programs are te coordinate with the federal
weatherization program WAP, including complying with the same audit requirements. Therefore,
all single-family homes served through the low-income programs to-date have been evaluated
using the Naticnal Energy Audit Tool (NEAT). NEAT is designed to determine the most cost-
effective retrofit measures for single-family and small multifamily buildings. NEAT uses each
home's historic energy use data to prioritize measures for installation. Program and project cost-
effectiveness is measured using the Savings-to-investment Ratic (SIR) consistent with DOE
requirements.

The EM&YV team conducted an in-depth process evaluation of the low-income programs in
2015,% which found a primary concern raised by utilities and community action agencies alike
was the NEAT tool. As noted above, legislative statute requires that the program comply with
the same audit requirements as the federal weatherization program. Process evaluation
interviews found that, "the NEAT audit, as a medeling tool, is not transparent; therefore,
agencies and implementers have difficulty understanding why certain measures de and do not
qualify in various homes. Additionally, they reported it is a cumbersome tool to use and is
administratively burdensome. Due to the NEAT audit requirement, an implementer (as well as
several agencies) reported that training goes into working with agencies who do not work with
the DOE program. Last, there was concern that equipment that should be replaced are not
prioritized by the tool (e.g., central air conditioning). Several agencies speculated that this was
because the tool is set up for colder climate regions and does not recognize the unique issues
associated with warmer states such as Texas," (Tetra Tech, p.4-14). While Commission Staff
and the EM&YV team discussed the possibility of removing the NEAT audit requirement in
response to this process evaluation finding, it was determined doing so could be out of keeping

5 Annual Statewide Portfolio Report for Program Year 2014—Volume |, Section 4, Tetra Tech, October
16, 2015, PY2014v1.pdf {texasefficiency.com)
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with PURA's requirement to coordinate with WAP. However, recent development of audit priority
lists by DOE and adoption by THDCA now allow alternative starting with PY2023.

DOE and THDCA Priority Lists
Recognizing the need for a more streamlined audit approach for WAP than the NEAT audit,
DOE developed weatherization audit priority lists in 2022. DOE approved these lists for

implementation starting July 1, 2022. Please refer to the below DOE link for more information:

Weatherization Program Notice 22-8: Streamlining the Energy Audit Process—Optional Regional
Weatherization Priority Lists | Department of Energy

In response, DHCA also approved priority audit lists for use in WAP in 2022, While the lists are
neot exhaustive in the types of homes for which they can be used, most major housing types are
covered. Please refer to the below DHCA link for maore information:

Community Services Program Guidance (state.tx.us)

Recommendations

The EM&V team fully supports utilities and low-income program service providers assessing
and using the DOE audit priority lists available through DHCA in place of the NEAT audit. The
use of the audit priority lists is to be determined as applicable to housing types and at the
discretion of each utility as it makes sense for their implementation process.
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4, CROSS-SECTOR

41 LOAD MANAGEMENT PROGRAMS

This section summarizes additional guidance from the EM&Y team on two load management
topics: (1) data rounding practices for commercial and residential load management programs
for PY2021 and after, and (2) implementation for the ERCOT utilities' 2023 winter load
management (WLM) pilots.

4.1.1 Rounding

The EM&YV team previously provided guidance on rounding practices to avoid minor
discrepancies in savings calculations. While reunding differences create only minor
discrepancies in calculations, the differences have the potential to sum to a level that creates
confusion or doubt. Using a standard practice or documenting differences will reduce the burden
on the utilities and EM&V team (as discrepancies are investigated after initial calculations are
developed) and will improve the consistency and transparency of savings calculations going
forward. As outlined in Table 4, rounding can occur at three different levels: customer, event,
and program levels.

Table 4. Load Management Savings Calculation Levels

Customer level Evént level ram level

| Customer 1 Curtailment k\W Event 1 - Program
kW savings | kKW savings

Customer 2 Curtailment kW
Customer 3 Curtailment kW

Customer 4 Curtailment kW

Customer 1 Curtailment KW | Event 2
Customer 2 Curtailment kW kW savings

Customer 3 Curtailment kW
Customer 4 Curtailment kW

Commercial Load Management

Data rounding to the nearest whole number should only occur at the customer and program
levels for commercial load management programs. Without this standard practice, utilities
should document when rounding is occurring in their calculations (e.g., no rounding or rounding
at the event level) and inform the EM&V team.
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Residential Load Management

Data rounding to the nearest whole number should only occur at the event and program levels
for residential load management programs (NOT at the customer level). Residential programs
have a very large number of participants, with the potential for rounding at the participant
(customern) level driving substantial differences in savings at the event or program levels. By
consistently rounding at the event level (summing individual participant savings), potential
discrepancies between the EM&YV team and utility calculations can be reduced. Utilities that
prefer not to round the savings should document that in their calculations and inferm the EM&Y
team.

4.1.2 Winter Load Management Implementation

This section presents implementation guidance for the ERCOT utilities’ 2023 winter load
management (WLM) pilots.

Background

Texas electric IOUs have two channels to offer load management programs for nonresidential
customers during winter months. One method is found in § 38.075(e) of the Public Utility
Regulatory Act ("PURA"); i.e., Senate Bill 3. Specifically, PURA § 39.905(a)(2) states that it is
the "goal of the legislature that all customers, in all customer classes, will have a choice of and
access to energy efficiency alternatives and other choices from the market that allow each
customer to reduce energy consumption, summer and winter peak demand, or energy costs."

The second is through their energy efficiency portfolios, governed by 16 Tex. Admin. Code §
25.181(8§ 25 .181). 16 TAC § 25.181 ( ¢ )( 36 ) defines load management as "[lJoad control
activities that result in a reduction in peak demand, or a shifting of energy usage from a peak to
an off-peak period or from high-price periods to lower price periods."

All four ERCOT utilities piloted winter load management (WLM) programs in 2022. CenterPoint
Energy (CNP), American Electric Power (AEP) Texas and Texas New Mexico Power (TNMP)
piloted programs as a regulatory asset under Senate Bill 3. Oncor Electric Delivery (Oncor)
piloted a program as part of their energy efficiency program and filed the program template for
comment in the Energy Efficiency Implementation Project No. 38578 in October 2021. Oncor
then included a 2023 WLM pilot in their 2022 energy efficiency plan and report (EEPR) filed
April 1, 2022. In November 2022, CNP, AEP Texas and TNMP also filed notification in Project
No. 38578 that they would offer WLM pilots as part of their energy efficiency portfolios beginning
with the 2023 winter peak period. In response to the filings and comments, PUCT Staff
facilitated a coordination call with ERCOT, the IOUs and the EM&V team on December 12,
2022.

The EM&YV team verifies all claimed energy savings and demand reductions for programs in the
energy efficiency portfolic. The Texas Technical Reference Manual (TRM), updated annually by
the EM&YV team, includes the methodology for calculating energy savings and demand
reductions for load management programs.
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Pilot guidance for calculated savings

The EM&YV team applauds the utilities implementing 24/7 programs, which we believe increases
the value of the load management programs during emergency levels when ERCOT would call
curtailment events. Qur reading of § 25.181 limits claimed savings to peak periods defined in
the Rule, which are "the hours from one p.m. to seven p.m. during the months of June, July,
August, and September, and the hours of six a.m. to ten a.m. and six p.m. to ten p.m. during the
months of December, January, and February, excluding weekends and Federal holidays."
Therefore, even if an unscheduled emergency event is called by ERCOT outside of peak
periods, those demand reductions could not be claimed by ICUs under § 25.181. We fully
recognize this would likely undercount pilct savings as emergency level reductions are likely to
be larger than scheduled events called in peak pericds. To recognize the value to the grid, the
EM&V proposes that the IOUs can use all events, even those outside of the § 25.181 defined
peak hours, to calculate savings for the purpose of calculating the pilots’ cost-effectiveness. If a
utility chooses to do this, the difference in ¢laimed savings and savings in the cost-effectiveness
testing should be clearly documented in EEPRs. This will facilitate utilities paying incentives to
customers for events outside of peak hours while remaining in compliance with § 25.181.

Secondly, the EM&V team recognizes that business responses to winter weather events that
would necessitate an ERCOT winter event may result in scenarios not previously encountered
in summer load management programs. One possible scenario provided by a utility on the
December 12 coordination call was if a participant decides not to open in response tc an
unscheduled event, but the baseline period also includes days the business was not open.
Recegnizing the need for flexibility to support full participation in unscheduled events, the EM&V
team will work with utilities on a case-by-case basis to determine the best methodology to most
accurately reflect demand reductions within the peak period.

Next steps

Based on responses from the Stakeholder Input Survey fielded in November, the EM&V team,
on behalf of the PUCT, will be facilitating four topic-specific working groups. One of the priority
topics identified is Demand response/load management programs. The EM&V team
recommends utilities discuss with the working group changes to § 25 .181 that would better
support 24/7 programs.
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4.2 COMMERCIAL AND RESIDENTIAL HVAC SPLIT-SYSTEMS
WITHOUT AHRI CERTIFICATION

This section provides guidance in determining efficiency levels of eligible HVAC split systems
that do not have AHRI certification. The methodclogy cutlined in this memo can be used starting
in PY2023.

Constructing AC and heat pump systems can be done using cutdoocr units and indoor units from
different manufacturers; not all these combinations are certified by AHRI. Savings should be
calculated and reported consistently across utilities and in agreement with industry-standard
practice and the Energy Efficiency Rule 16 TAC § 25.181.

Projects in PY2020 were affected by changes in supply chains due to COVID-19, leading to
project equipment and timeline adjustments; supply chain issues are expected to continue into
PY2023. In addition to the AHRI certification, the process outlined in this guidance memo may
guide HVAC project efficiency calculations impacted by supply chain issues. Coordination with
the evaluation team for alternate applications of the process is recommended.

4.2.1 Background

Texas TRM 10.0 allows air conditioning and heat pump split systems to be either AHRI-certified
or listed on the DOE Compliance Certification Management System (CCMS). Split systems
consist of an outdoor unit and an indoor unit, which can be made by the same manufacturer or
separate manufacturers. The system's efficiency and size are driven primarily by the outdoor
unit, although various indoor units can slightly affect the system efficiency.

Texas TRM 10.0 clarifies the allowable efficiency levels for outdoor and indoor unit pairs listed
in the DOE CCMS and not AHRI-certified. The TRM states that the claimed efficiency for these
nen-certified pairs should not exceed the AHRI-certified pairs' average. The guidance below
provides an example to identify the not-to-exceed value.

4.2.2 Guidance

The following guidance should be applied if paired outdoor and indoor HVAC units are not in the
AHRI certification list and only have DOE CCMS testing results. In that case, the high-efficient
condition's capacity and efficiency shall not exceed the average of the AHRI-certified pair listing
for the matching outdoor {(condenser) unit. The DOE CCMS listing provides documentation of
the results that are on the AHRI certification listing and can be downloaded and filtered based
on listings that use a similar condenser and various indoor units.

The following is an example scenario designed to direct the user on interpreting the guidance in
this memo.

Example: A split system is listed in DOE CCMS and is not AHRI certified.
Analysis scenario. A high-efficiency split-system heat pump is installed with a Goodman G5216

outdeor unit (condenser) and a third-party indoor unit {(air handler). The specific pair is not listed
in the AHRI database.
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Step 1: Access the DOE CCMS® and select the appropriate measure category for the
product pair. In this example, it is the Air Conditioners and Heat Pump — Central measure
category.” Search for the critical component to the system's efficiency (the outdoor unit
(condenser)), with model number GSZ160241B*. The * is added near the end of the model
number to allow for different condenser unit variations.

Step 2: Identify the specific air handler match and record the specifications from the DOE
CCMS. In this example, the Airmark GES244 indoor unit pairs with the Goodman GSZ160241B
outdoor unit with the following specifications:

Table 4. Specification of an Example Split System
Cooling capacity (Btu/h) 24,000
Heating capacity (Btu/h) 24,000
SEER 16
EER 13
HSPF 9

Link to FTC Energy Guide label (blank)*
*(blank) indicates the pair is not listed in the AHRI database.

The Link to FTC Energy Guide label column will identify other certifications obtained by this
equipment pair. In the example, the column is blank, indicating it is not listed in the AHRI
database.

Step 3: Filter the DOE CCMS database to match the specification of the installed pair.
Filter the product code description, cooling capacity, and Link to FTC Energy Guide Label to find
a representative sample of similar AHRI-listed units. Table 5 details the filter selected for the
example. Figure 1 shows the filter on the CCMS database interface.

Table 5. Example DOE CCMS Filter to Similar Equipment
Product code description Single-split-system-heat-pump
Cooling capacity 22,500 to 26,500
Link to FTC Energy Guide Label www.ahridirectory.org

% DOE Compliance Certification Database. https://www.requlations.doe.gov/cerdification-
data#g=Product Group s%3A*

" Note that the measure categories are based on technology and not use. The example is for a split
system, but the category in the database is central system because the condenser technology meets
that definition.
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Figure 1. Example Filter of DOE CCMS Database
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Step 4: Download the filtered database using the downl/oad button on the right side of the
screen. A .csv spreadsheet will download. Project documentation should include a copy of the
downloaded .csv file with the download date in the file name. Since the DOE CCMS is
constantly updated, this file is the record of the DOE CCMS entries on the date of application
review.

Figure 2 below shows the downloaded spreadsheet with three rows added above. Rows 2 and 3
identify the filters and the performance metric columns. Column C is the filter for the outdoor unit
in Step 1. Columns G and Q (not shown) are the filters applied in Step 3.

Columns |, K, and M contain the performance metrics for the filtered products and represent the

AHRI-certified performance metrics for similar split-system pairs with the matching outdoor unit
(condenser).

Figure 2. Sample Downloaded Spreadsheet with Calculation
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4 Brand Mame_ Prodoct Group Bese_Model MNuml Outdoos_Unit_t indoer_Unit_ine Alr_Meove Cooling Capacity B Heating Ci Sesonal_Energ Note__s Hesting Semo Average O Energy_Eficieniy_t
S DAY Sengle-split.sy: GAZ1602418° DIIALANJEIA® (SCFIOMMED®+ D BOVIDS 23000 100 13 Valid enly wi s 1 125 Blow
& DA Single-split-yy: GEZ160M 1B DIISLAOMIA® CATFISMSD"+ D*BOVCOS IM000 00 15 Valid only wi a8 n 11% Blov
T DA Sirghe-split-yyr GET1002818° DIIASADJMIB® CSCFIOMMNED"+ DROVCOS 2000 23000 L3 Valid only wi L 1 1.2 Blow
B DAIN Single-split-vyr GET180M1B° DIISSAOJSIA® CHPFIGMERNC"+ D ROVCDE 3000 Y00 1% Valid only wi as n 12 % Blow
9 DAIN Single-split-1yr GS21002418° DIISSAOI418" CHPFIEMBEC" D*ROVCDE 13000 00 15 Valid only wi [ K] 1 125 Blow
10 DaIiN Single-solit-syr GET1002418° DITSSAOMSIN" CASFMM"GD"+ D*BOVCOS 13000 1200 15 Valid only wi s 13 1L5 Blow
1T DAIIN Single-solit-sy1 O5T10602418" DIISSAOMIB" CATFILIT'SA™Y D"BOVCDE 3400 23600 1§ Valid only wi ] 13 11 Blov
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Column |, K, and M are the DOE CCMS logged values of SEER, HSPF, and EER, respectively.
Row 1 uses the =Average() function in Microsoft Excel to identify the average performance
metrics from the data in the database. Record these values rounded to one decimal point.

Table 6. Average Performance Metrics of Similar Certified Units
SEER (AHRI average) 15.2
EER (AHRI average) 12.6
HSPF (AHRI average) 8.6

23

Implementation Guidance: Cross-Sector Texas Technical Reference Manual, Vol 5
Commercial and Residential HVAC Split-Systems Without AHRI Certification November 2023



Step 5: Identify the performance metrics used for TRM energy efficiency calculations.
The installed unit pair's performance metrics for the calculation shall not exceed the similar-

sized unit pair's performance metrics in the AHRI database.

Table 7. TRM Calculation Performance Metrics Determination
| DOEEcMS | AHRI certification

Performance metric f ) | average

SEER ' 16 15.2 15
EER 13 126 12.5
HSPF 9 86 8.6

Step 6: Complete the TRM energy savings calculation using the TRM calculation values

determined in Table 7.

Include (1) the additional documentation of the original downloaded .csv file and (2) the average
efficiency calculation spreadsheet file with the project documentation required in TRM Volume 2

and Volume 3.

8 TRM calculation was determined using the rounding for EER and HSPF values to matched deemed
tables. If the calculator can handle more detail, using the values rounded to the nearest tenth is

acceptable.
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4.84.3DATA MODEL

With the goal of easing the interpretation of the TRM by database and tracking system
developers, the EM&V team worked with EUMMOT and Texas eTRM providers (i.e., Frontier
Energy, ANB Systems) to develop a standard data model that outlines common data collected
for each prescriptive measure. The data model is for all residential measures in Velume 2 and a
variety of commercial measures in Yolume 3, which are not already utilizing savings calculators.

For example, the current data model for an ENERGY STAR?® clothes dryer includes weather
zone, unit type (front-loading, top-loading, compact), capacity (standard, compact), quantity
installed, and date of purchase.

A benefit of a standard data model is to improve program and project analytics across service
providers and implementers. A standard data model will also standardize project collection
forms (e.g., on-site inspection forms) and reduce the time cleaning large data sets.

Fer more informaticn, please contact an EUMMOT representative.
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APPENDIX A: LOW-INCOME INCOME-ELIGIBLE VERIFICATION
FORMS

This stalement is made to verify my household income eligibility. The Public Utility Commission of Texas has authorized
energy efficiency programs lo reduce the ulility bills of income-eligible households. Contractors participating in the
programs receive higher incentive payments when you are income-eligible. The purpose of the higher payment is to
enable the contractor 1o provide the improvements al a very low cost or no cosl 1o you. Participating in this program

will not affect your eligibility for other program benefits listed below.

Thes uicrrnmntion provicked bedkowy will bo uied sodaly for it purposs of h k] ity sncd will e beopl by I st 1wty or
ot rupresertative and fry e Putiic LTIy Commmemsron of Texis and e contricion I will nof e 0k o provided B anty offie pary

Hiwre

St Adetrma Apartried Nurrtes

= e Tip Code
=

Phore e wi A Cote Farrme of Perers » Mossetost

[ category 1A:  Eligible through other programs or services

At least one member of my household received benefits from one or more of the programs listed below
(EA check all that applies, digital or paper copy of proof of participation such as award letter required

with this form):
O Bureau of Indian Affairs (BIA) General Assistance [ section & Housing Voucher
[ Federal Pubiic Housing Assistance [FPHA) O Suppl Nutrition Assistance Program (SNAP) (Food Stamps)

[ Food Distribution Program on Indian Reservations (FOPIR) [ Supplemental Security Income (SS1)
[0 Health Benefit Coverage under Child Health Plan (CHIP) O Temparary Assistance for Needy Families (TANF)

O Low-Income Energy Assistance Program (LIHEAP) O Texas Lifeline Discount
or Comprehensive Energy Assistance Program (CEAP)
O Medicaid (includes CHIP) O Tribal Head Start
{only households that meet the income-qualifying standard)
O Medicare, Qualified Beneficiary O Tiibal Temporary Assistance for Needy Families
QMB (Qualified Medxare Baneficary) (Tribal TANF)

SLMB Specific Lov-income Medicare Beneficary)

gw,!m’.' "',”m'."mr?m g Indwidual Prog [ Veterans Pension Benefit or Survivors Pension Benefit

[ National School Lunch Program—Free Lunch Program [O Veterans Pension or Survivors Bensfit Programs

Your signature is required on the last page of this form.
[] Category EiigRAS o SETALIRY SN0 oF Sociel senios sgency "

| centify the named household participates in one of the programs in Category 1A or other low-income program service (such as
Weatherization Assistance), which our agency qualifies participation

gy Ve et fearre | Cotemt Puors Hastm: st Aes Cote

e TRt i KRS T ATVE DR PREORR]

(B check box if applicable): Form is not required for geographical qualification as long as the relevant information is in the
utility's tracking data (service address. geographic qualifier)

O Housing and Urban Development (HUD) Low-income Housing-Qualified Census Tract or Block—GED 1D

Rev. 172023 Page 10of 2
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Single-Family (four or less units or owner-c

income Eligibility for Full-Incentive Energy Efficiency Services

(DO NOT COMPLETE IF 1A, 18, OR 1C COMPLETED ABOVE)
To accurataly detenmine your household income. you must include the income of all persons residing in your home from all sources
To datermine the amount of incoma in each category, entar the amount(s) an the check or banefit statement. Supporting
documentation must be provided (all personal identifying information may be redacted excepl name and address).
STEP 1: Fill out the Income Calculation table below.
Amounts listed are shown (B check one): [ Annually O Monthly [0 Weekly
Income Calculation Table

Source of income Amount (§)

Wages from fuli- or part-time amployment as shown on a paystubs or W-2 form
Unemployment or worker s compensation

Social security

Retirement income

Child suppor or alimony

All other eamings

Tolal household income
(add the amount anfered on each line fo figure your fotal househoid income)

STEP 2: Compare your total household income per week, month, or year to the amount shown in the table

below for the number of persons in your household.
If your total household income is equal to or less than the amount shown in the table, you are income-eligible

200 Percent of Health and Human Services (HHS) Poverty Guidelines

Sire of tamily unin Annual incomea Monihly income Weakly ncome
1 $ 29160 $2430 5 561
2 $39.440 $3287 | $ 750
3 $48720 $4143 § 956
4 $ 60,000 $ 5,000 $1,154
- $70,280 | $5857 $1.352
6 $ 80,560 $6,713 $1.550
L& $ 80,840 $7570 $1.747
8 $101.120 | $8427 $1.945
Each agditional person, add: $ 10280 . $657 [ 5188

* Notice: Income ceilings are for February 1, 2023—January 31, 2024
Annual updales are posted on hitp M puc texas govlindustry/electricforms/

(Electronic) By typing my name below, | certify the abave statements to be true and comrect o the best of my knowledge, and that
this informalion can be used for the purpose of processing my Single-Family Income Eligibility for Full-incentive Energy Efficiency
Sarvices Form,

(Non-Electronic) If filling out the delineation by hand, piease provide your onginal signature and date

| understand that the information 15 subject to audit and investigation by the investor-owned uliiity or representative providing the

program services
Arpieam Sortsre Daw
Contrscsy Signature ™

Keep a copy of this form for your records.

Rev. 1/2023 Page 2of 2
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Multifamily Apartment Complex (five or more units)

Income Eligibility for Full-Inc entive Energy Efficiency Services

This form is to verify thal al least 75 percent of the units are rented by income-eligible customers. The Public Utility
Commission of Texas has authorized energy efficiency programs to reduce the ulility bills of income-eligible tenant
households. Contractors participating In the programs receive higher incentive payments when at least 75 percent of the
tenants qualify as income-eligible. One form must be filled out for each qualifying multifamily apartment complex.

T inforrmation provided tekow will be used sololy for the purpose of b it ok ty and will b hopt confickontiad by the mvostor-onned uliity contractor or
mm“»warmﬁmmmdhmmuurm nwmumuwhmymm
timerw of Appresnr (Propemy Oweer or Agenr] tiarrw of Fropemy Owner
tiarme of Mubitamey ﬂ-;ufh-m-'.'arr:ln T 'umc-m'.m.unt.:mn--
Marme of Mumsgement Cormpuy taarrie of DinSite Frooerty Manage:
Carmgien Shreet Adtiens | Sute Nummter
=7 Sate Zip Cone
™
Prrpeerty Dweme o Agert's Dhame Masrses wih Aies Code Fao Hisarmrmoer with) Arma Cocke
[ .
Managerren Corrgans Phone urts: «ith Arss Codte F o Maustrtse with Arma Cosle

[] Category 1A:  Eligible through other programs or services

The multifamily apartment complex qualifies in one or more of the programs listed below
(EA check all that apply, digital or paper copy of proof of participation such as the land use restriction agreement

required with this form).

[0 Affordable Housing Disposition Pragram [OProject-Based Section 8

[0 HOME Rental Housing Development [JRural Rental Section 515 (FMHA)

[ Low-Income Housing Tax Credit Program [ Section B11 Project Rental Assistance Program
[ Muttifamily Bond Program [ Texas Housing Trust Fund

[ Public Housing Authority [ Other income-qualifying housing program

(Texas Housing Association) Program name

Your signature is required on the last page of this form.
Category 1B: Eﬂﬁﬂemmm or social service agency
U (COMPLETED 8Y UTILITY, COMMUNITY ACTION, OR SOCIAL SERVICE AGENCY)

| certify the named multitamily complex or 75 percent or more of tenants participate in one of the programs in Category 1A or other
low-income program service (such as LIHEAP/CEAP and Weathenzation Assistance), which our agency qualifies participation.

gancy ame Comers Hame et Phooe Hurmts: wem Aree Coon

[] Category 1c:

BY(.I'HI.I'ITOH THEIR REPRESENTATIVE OR PROVIDER)

(kA check box if applicable): Form is not required for geographical qualification as long as the relevant informalion is in
the ulility’s tracking data (service address, geographic qualifier)

[ Housing and Urban Developmant (HUD) Low-income Housing-Qualified Census Tract or Block—GEO 1D

Rev. 12023 Page 1 0f 2
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Multifamily Apartment Complex (five or more units)

Income Eligibility for Full-Incentive Energy Efficiency Services

Category 2: Eligible through income verification
O ' (DO NOT COMPLETE IF 1A, 1B, OR 1C COMPLETED ABOVE)

For an apariment complex to be eligible, at least 75 percent of the tenant household incomes before taxes are at or
below 200 percent of the federal poverty guidelines.

STEP 1: Fill out the Apartment Complex Income Calculation Worksheet.
(Excel or hard copy must be included with this form)
To accurately determine tenant come, you may use the tenant rental application showing the number of
individuals residing in the unit and the nusehafd income dated from within the past 18 months. If the rental application
does nol show the required information or the information is over 18 months old, then the tenant{s) must compiele the
Single-Family Income Eligibility for Full-Incentive Energy Efficiency Services form. Supporting documentation for
each unit must be avallable for utiity audit

STEP 2: Compare the tenant's total household income per week, month, or year to the amount shown in the
table below for the number of persons residing in the unit.
If the total household income Is equal to or less than the amount shown in the table, the unit is Income-eligible for the full
incentive. If the unit is not income-aligible, the unit is eligible for the residential incentive level

200 Percent of Health and Human Services (HHS) Poverty Guidelines

Suze of family unit Annual income Monthly income Weekly Income

! $29,160 $2.430 $ 561
2 530,440 [ $3z287 . $758
3 $49720 . $4143 $ 958
4 $60,000 | $5.000 $1.154
5 $70,280 I $5857 $ 1,352
6 $ 80,560 I $6,713 $1.550
7 $90,840 | $7.570 $1.747
8 ' $101.120 | $8.427 | $1.945
Each addibonal person, ada: . $10,280 I sa8s7 § 188

* Notice: Income ceilings are for February 1, 2023—January 31, 2024
Annual updates are posted on hitp Mwww puc texas goviindustry/electric/forms/

STEP 3: Fill out the Apartment Complex Income Calculation Summary below.
Apartment Complex Income Calculation Summary

Apartment complex income calculation summary Number of units

Number af income-eligible units
Number ol non-income-gligibile units, inciuding vacant unils
Total number of units

Percentage of Income-eligible units
Uigibie units dided by the total number of upits)

STEP 4: If “percentage of income-eligible units" is 75 percent or higher, please cerify the eligibility of the apariment
complex with your signalure below.

(Electromic) By typing my name below, | cenify the above stalements to be true and comect o the besl of my knowledge and that this information can
be used for the purpose of processing my Multitamily Apartment Complex Income Elgibility for Full-incentive Energy Efficiency Services Form
{Non-Electronic) If flling out the delineation by hand, please provide your original signature and date

| understand that the information s subject to audit and g by the -owned utility or represantative providing the program services.
Apgicant Sgrature {Progety Dwrer or Ager) | Do
Contracioe Sgnisture | Dot
Keep a copy of this form for your records.
Rev. 1/2023 Page 2 of 2
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