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Measure Cost-
Effectiveness
Screening (TRC)

ELL Program Hourly
Saving Profiles

ntergy Louisiana data
ew Orleans TRM and TRMs from other states :

Measure Savings, Cost,
and Applicable Market
Size

Utility and Measure
Data
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Measure
Measure Potential
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Incentive costs
Non-Incentive Costs
Net-to-Gross (NTG)
ICF program implementation experience
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Energy efficiency scenarios modelled

= Current programs — Current ELL programs were modelled largely based on
current program designs, but with expanded budgets.

» Expanded programs — Includes current programs plus new best practice
programs.
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Programs modelled

Current Programs

Expanded (New) Programs

* Lighting, Appliances and « ENERGY STAR New Homes
Electronics  Appliances Recycling

» Residential HVAC and Tune-up - Home Energy Use Benchmarking

- Home Audit and Retrofit  Midstream Commercial Lighting

* Low Income Weatherization  Commercial RetroCommissioning

- Commercial Prescriptive and « Commercial New Construction
Custom » Industrial Strategic Energy

« Small Business Solutions Management

* Industrial Prescriptive and Custom



Annual savings could quadruple by 2023

Incremental (annual) MWh savings in ELL Program Year 2 (2015-16) (verified) and as forecasted for this study for 2023

ELL Program Year 2, 2015-16 (verified) _

2.9 x 2015-16 savings

4.2 x 2015-16 savings

oanded programs scenario, 2023 thissue) ZHZ0000 0L
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Incremental (Annual) Portfolio MWh Savings
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Total (cumulative) savings could grow from ~50 GWh in 2019 to
nearly 2,000 GWh by 2038

Net cumulative portfolio MWh savings
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Industry Is forecasted to account for 55% of load by 2038

A small fraction of industrial load is for end uses that are facility-related and not used for processes

Distribution of ELL system load in 2038 (Total = 67 TWh)

e

0, ® Commercial ™ Goverment ™ Industrial ™ Residential
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In the Expanded scenario residential and commercial sector level savings
are about equal and together comprise 90% of total savings

Net cumulative MWh savings by sector in 2038

Expanded programs

Current programs

0 200,000 400,000 600,000 800,000 1,000,000 1,200,000 1,400,000 1,600,000 1,800,000 2,000,000

W Residential m Commercial m Industrial
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Residential and commerical savings levels could reach up to 6.2% and
7.7% of sector sales, respectively, by 2038

Net cumulative MWh savings in 2038 as a % of MWh sales, by sector and in total
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Whole home efficiency retrofits will replace lighting as the biggest residential savings
opportunity — new programs could increase sector savings by two-thirds

Residential program savings in 2023

300,000 W ENERGY STAR New Homes
E” 250,000 m Home Energy Use Benchmarking
%
v 200,000 . .
g B Appliances Recycling
=
@ 150,000 o
E ! w Low Income Weatherization
1]
=
£ 100,000 .
O B Home Audit and Retrofit
it
a
=
50,000
B HVAC and Tune-up
0

Current Expanded B Lighting, Appliances & Electronics
Note: Duct sealing is included in the HVAC and Tune-up program and in New Homes. Air sealing is included in Home Audit and Retrofit and
| in New Homes. Insulation is in the Home Audit and Retrofit program and in New Homes.
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Expanded programs could increase C&l savings by a third

C&I program savings in 2023

350,000
W Industrial Strategic Energy Management

300,000
(%)
oo m Commercial New Construction
= 250,000
wm
'é B RetroCommissioning
S 200,000
2
2 150000 m Commercial Midstream Lighting
3 ?
=
8 100,000 B Industrial Prescriptive & Custom
©
p

50,000 M Small Business Solutions
0

Current Expanded B Commercial Prescriptive & Custom

Note: Commercial Prescriptive & Custom savings are lower in the Expanded scenario because non-fixture lighting measures
from that program were moved to the Midstream Lighting program for this scenario.
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Cost and cost-effectiveness metrics

Program $ /kWh | TRC Test
1.7

Lighting, Appliances and Electronics $ 1.0 $ 0.9 $ 0.9 $ 1.0 $ 0.04

HVAC and Tune-up $ 1.8 $ 1.8 $ 1.8 $ 1.8 $ 0.01 4.0
Home Audit and Retrofit $ 8.0 $ 8.1 $ 7.9 $ 7.7 $ 0.03 2.9
Low Income Weatherization $ 0.6 $ 0.7 $ 0.7 $ 0.7 $ 0.07 1.9
Total Residential Programs — Current $ 114 $ 115 $ 113 $ 112 $ 0.03 3.0
ENERGY STAR New Homes $ 0.4 $ 1.6 $ 1.7 $ 1.7 $ 0.01 4.2
Appliances Recycling $ 2.3 $ 1.7 $ 1.9 $ 2.0 $ 0.03 1.9
Home Energy Use Benchmarking $ 0.4 $ 0.1 $ 0.2 $ 0.3 $ 0.02 5.1
Grand Total Residential Programs —

Expanded + Current $ 145 $ 15.0 $ 150 $ 152 $ 0.02 3.0
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Cost and cost-effectiveness metrics

Small Business Solutions $ $ $ $ $ 0.02

Current Commercial Prescriptive & Custom $ 135 $ 13.0 $ 129 $ 129 $ 0.04 1.8
Total Commercial Programs - Current $ 16.6 $ 157 $ 152 $ 153 $ 0.03 1.9
RetroCommissioning $ 0.3 $ 0.3 $ 0.3 $ 0.3 $ 0.01 3.6
Commercial New Construction $ 0.7 $ 0.8 $ 0.8 $ 0.8 $ 0.01 2.3
Commercial Prescriptive & Custom $ 8.4 $ 8.7 $ 8.4 $ 8.4 $ 0.03 2.3
Midstream Commercial Lighting $ 7.0 $ 6.2 $ 6.2 $ 6.3 $ 0.06 1.1
Grand Total Commercial Programs —

Expanded + Current $ 196 $ 187 $ 181 $ 183 $ 0.03 1.9
Industrial Prescriptive & Custom $ 2.0 $ 2.0 $ 1.9 $ 1.8 $ 0.03 3.2
Industrial Programs - Current $ 2.0 $ 2.0 $ 1.9 $ 1.8 $ 0.03 3.2
Industrial Strategic Energy Management $ 0.6 $ 0.5 $ 0.5 $ 0.4 $ 0.03 3.3
Grand Total Industrial Programs — Expanded

+ Current $ 2.6 $ 2.5 $ 2.3 $ 2.3 $ 0.03 3.2
Portfolio Total - Current $ 30.0 $ 29.2 $ 28.3 $ 28.3 $ 0.03

Portfolio Total - Expanded $ 36.7 $ 36.2 $ 355 $ 357 $ 0.03
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Program Selection

Criteria

Measure Cost-
Effectiveness

Screening (TRC)

Comprehensive List of DR
Programs

Measure / Program
Savings, Cost, and
Applicable Market Size

Total Eligible Stock per
Measure / Program
Measure Potential

Reference Case

High Case

Study Outputs

ICF TOURet Tool
ICF DLC Tool

ELL Program Hourly
Saving Profiles

IRP Inputs:
Hourly Saving Profiles
Annual Program Costs

Draft Report

Final Report

Entergy Louisiana load data i
EM&V reports / Program reports from
other states :

ICF Expert Judgment
Benchmarking

Market Diffusion Curves Inputs
Incentive Costs
Non-Incentive Costs

Demand response
potential study
bottom-up approach
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Different DR program types were initially assessed

Dispatchable / Load Response Rate-based / Price Response

Dispatchable - utility offers customers payments for

Direct Load Control Time-of-use pricing

reduction of demand during specified periods
Interruptible Load Critical peak pricing
Curtailable Load Real-time pricing Rate-based - customers voluntarily reduce their

demand in response to forward energy price signals
Automated DR

Program selection for ELL based on
* ELL hourly load profile — historic and forecasted (e.g. excluded cPP)
 Avallability of data from programs across US, and

 Availablility of required technologies for program implementation
(e.g. excluded ADR and RTP)

- —
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5 DR programs (and 9 DLC measures) were selected to be modeled for this study

Selected Programs to Model

Residential
Time-of-Use Commercial
Industrial
. Residential
Direct Load Control _
Commercial

Class Measure

Room AC Switch

Central AC Switch

Smart Thermostat

Residential
Water Heater Switch
Smart Appliances
Battery Storage
Central AC Switch
Commercial Water Heater Switch

Smart Thermostat

Time-of-Use Rate Evaluation Tool (TOURET) — uses elasticity
values and pricing assumptions to model consumer behavior in
the form of energy shifts from peak to off-peak and
consumption reductions within the same period

Direct Load Control Tool — uses historic and program information to
guantify the impact of measures during the DR event period, and
account for rebound or snap-back for the periods immediately
following the DR event

20



7/ DLC measures out of 9 DLC measures were included in achievable
potential

Class Measure

Class Measure

Room AC Switch
Central AC Switch Cost-effectiveness Room AC Switch
screening (TRC) Central AC Switch
_ _ Smart Thermostat Residential
Residential _ Smart Thermostat
Water Heater Switch
Water Heater Switch

Smart Appliances
Central AC Switch
Battery Storage
_ Commercial Water Heater Switch
Central AC Switch
_ , Smart Thermostat
Commercial Water Heater Switch

Smart Thermostat
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2 scenarios were developed for each program, Reference and High

* For Time-of-Use

* High and Reference cases were created to reflect different
levels of pricing signals, specifically peak-to-off-peak price ratios
and corresponding price elasticity assumptions

e For DLC

« Adoption rates and maximum achievable participation varied for
the high and reference cases



DR Programs can reduce the peak load in 2038 by 4% to 5%

Average Summer Demand Reduction, by Scenario - Aggregate of All DR Programs

600.0
500.0

400.0 512 MW (5% of average
peak load for 2038)

300.0

387 MW (4% of average
peak load for 2038)

200.0

100.0

0.0
2019 2020

Average Peak Reduction (MW)

2021
2022 5093 2004
2025

| | Year TR ey
Note: demand savings are estimated
based on the average annual
summer peak savings m Reference Case m High Case
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Residential TOU, Residential DLC and Industrial TOU account for 85%+ of total DR potential in both cases

A4
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Annual DR Program Savings (Average Peak Demand) in 2038, by Program (MW)

600.0

o
o
o
o

iy
o
o
o

300.0

200.0

Average Peak Demand Savings (MW)

H
o
o
o

0.0

Reference Case High Case

m DLC Residential ® ToU Residential ® ToU Industrial ®ToU Commercial

Note: demand savings are estimated based on the average annual summer peak savings

DLC Commercial
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Residential costs dominate the total annual costs of implementing the DR programs

Reference Case Cost of Implementation in $ mil

Sector 2023 2028 2033 2038
Residential S 0.8 S 7.8 S 7.8 S 7.3
Commercial S 03 S 1.8 S 1.6 S 1.5
Industrial S 0.1 S 0.3 S 0.6 S 0.6
Total S 1.2 S 99 S 9.9 S 9.3
High Case Cost of Implementation in $ mil

Sector 2023 2028 2033 2038
Residential S 1.2 ' § 75 S 103 S 94
Commercial S 04 S 17 S 21 S 138
Industrial S 01 S 03 S 06 S 07
Total S 1.7 S 95 S 130 S 11.9
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Cost and cost-effectiveness metrics

Levelized Costs (S/kW)

TRC Test (Cost-Benefit Ratio)

Program Type Sector
Reference Case High Case Reference Case High Case

Residential DLC Residential S76 S77 2.5 2.4
Residential ToU Residential S7 S7 13.1 15.1
Residential Subtotal S48 S42 3.7 4.1
Commercial DLC Commercial S97 $93 1.4 1.5
Commercial ToU Commercial $18 S14 5.6 7.1
Commercial Subtotal S67 S59 2.0 2.2
Industrial ToU Industrial S8 S7 13.1 13.8
Industrial Subtotal S8 S7 13.1 13.8
All DLC S80 S80 2.2 2.2
All ToU S8 S7 11.7 13.2
Total DR Portfolio S40 S37 3.9 4.3
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lllustrative measure market adoption curve

60,000

50,000

Max participation
— .

40,000

30,000

Max participation rate sustained -
— declining # units reflects shrinking
eligible stock

20,000

Incremental measure units

10,000

2023 2028 2038



Energy efficiency programs could offset up to a third of load growth

~24% load growth offset by ~33% load growth offset by
EE programs by 2038 EE programs by 2038
Current Program Savings vs Forecasted Load Expanded Program Savings vs Forecasted Load
63,000,000 68.000.000
67,000,000 67,000,000 v
66,000,000 66,000,000
65,000,000 = 65,000,000
3 2
g 64,000,000 S 64,000,000
T 63,000,000 8 63,000,000
2 2
T 62,000,000 $ 62,000,000
§ 61,000,000 g 61,000,000
N 60,000,000 £ 60,000,000
59,000,000 59,000,000
58,000,000 28,000,000
57,000,000 27,000,000
2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038
B Post-Impact Load  m Current Program Savings M Post-Impact Load  m Expanded Program Savings
Energy consumption (MWh) grows by 10% from 2019 to 2038.
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DR programs could offset a major portion of ELL average summer peak demand growth
by 2038 —up to 41% in the reference case and 55% in the high case

41% of average peak 55% of average peak demand
demand growth offset by growth offset by DR programs by
DR programs by 2038 2038
Reference Case High Case
9,800 9,800

9,600 9,600

9,400 9,400
9,200 9,200
9,000 9,000
8,800 8,800
8,600 8,600

8,400 8,400

Average Summer Peak Load (MW)

Average Summer Peak Load (MW)

8,200 8,200

2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038

m Post-Impact Load m Reference Case DR Program Savings m Post-Impact Load m High Case DR Program Savings

Average Summer Peak Load (MW) grows by 11% from 2019 to 2038.

Note: Demand savings are estimated based on the average annual summer peak savings.
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The residential sector has the largest peak load reduction
potential for the DR programs

AVERAGE PEAK LOAD (PRE- REFERENCE CASE
PROGRAM) DISTRIBUTION

m Residential ®mCommercial ®Industrial

Program Impact by Sector

HIGH CASE

mTotal mResidential ®mCommercial

Share of Load and Program Impact by
Sector, for 2038

\I/ m Residential ®Commercial ®Industrial

ZICF
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ELL Total load Forecasts — Peaks and Daily Average Shapes

Average Hourly Load Shape for Winter
8,500
Monthly Peak Load 8,000
11,000 _ 7,500 —2019
10,500 é 7,000 — 2023
10,000 ?g 6,500 —2028
2800 ~ 6,000 ——2033
2 9,000 —e—2019 5.500 2038
5 8,500 —e—2023 5,000
28,000 =0=2028 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
a 7500 —=0—2033 Hour of Day
7,000 2038
6,500 Average Hourly Load Shape for Summer
6,000 10,000
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 9,500
Month 9,000
—~ 8,500 —2019
: o — o
g 7,000 —2028
= 6,500 ——2033
Seasons based on monthly peaks for 6,000 2038
system load: 01000
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
e Summer —Jun, Jul, Aug Hour of Day
*  Winter —Jan, Dec Peak period definitions based on average daily load shape for each of
the seasons:
P  Summer peak — Hour Ending (HE) 13-19

ZICE « Winter Peak — HE 7-10, HE 19-21.,



The Time-of-Use Pricing and Elasticity Assumptions

Summer Winter
High Reference High Reference
Peak-to-OffPeak Ratio 3.5 3 2 1.5
TOU Off-peak discount 0.333 0.250 0.150 0.075

Flat base prices for each class/sector — based on ELL Tariffs

Residential - $0.04779/KWh
Commercial - $0.03867/KWh
Industrial - $0.00784/KWh

These excluded the demand charges for commercial and industrial sectors
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Other Program Assumptions

= All programs were assumed to be opt-in
= Adoption logic

= |nitial adoption is limited by the AMI installations in the ELL service area
= Costs

= There are no incentive costs associated with the Time-of-Use programs
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All cost-effective tests are calculated based on “California

Standard Practice Manual - Economic Analysis Of Demand-side
Programs And Projects ”

A copy of the manual can be found at

http://www.cpuc.ca.gov/uploadedFiles/CPUC_Public_Website/Content/Utilities_and_Industries/Energy_-
_Electricity_and_Natural Gas/CPUC_STANDARD_PRACTICE_MANUAL.pdf

The additional cost-effectiveness results include:
Program Administrator Cost (PAC)
Rate Impact Measure (RIM)
Participant Cost Test (PCT)
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Additional cost-effectiveness metrics for
EE programs

——ai

Lighting, Appliances and Electronics

HVAC and Tune-up 7.5 0.8 3.8
Home Audit and Retrofit 3.7 0.8 2.9
Low Income Weatherization 1.9 0.5 2.8
Total Residential Programs — Current 3.1 0.7 3.2
ENERGY STAR New Homes 9.2 0.8 3.7
Appliances Recycling 2.8 0.8 2.3
Home Energy Use Benchmarking 5.1 1.2 4.5
Grand Total Residential Programs —

Expanded + Current 4.2 0.8 3.1



Additional cost-effectiveness metrics for
EE programs

Program ---

Small Business Solutions

Current Commercial Prescriptive & Custom 3.5 0.6 6.7
Total Commercial Programs - Current 3.6 0.6 5.3
RetroCommissioning 6.8 0.6 6.0
Commercial New Construction 5.9 0.7 3.6
Commercial Prescriptive & Custom 2.9 0.6 6.8
Midstream Commercial Lighting 1.3 0.5 4.2
Grand Total Commercial Programs — Expanded +

Current 2.7 0.6 5.0
Industrial Prescriptive & Custom 3.1 0.6 14.8
Industrial Programs - Current 3.1 0.6 14.8
Industrial Strategic Energy Management 2.8 0.6 18.9
Grand Total Industrial Programs — Expanded +

Current 3.0 0.6 15.4

Portfolio Total - Current

Portfolio Total - Expanded



Additional cost-effectiveness metrics for DR

programs

Note: The PCT test is not applicable for these DR Programs since there is not cost to customers to participate in DR programs

Program Type ST RIM Test PAC Test
Reference Case High Case Reference Case High Case
Residential DLC Residential 1.3 1.3 1.3 1.3
Residential ToU  Residential 10.3 12.5 13.1 15.1
Residential Subtotal 2.0 2.3 2.0 2.3
Commercial DLC  Commercial 1.0 1.1 1.0 1.1
Commercial ToU Commercial 4.4 5.6 5.6 7.1
Commercial Subtotal 1.4 1.6 1.5 1.7
Industrial ToU Industrial 12.6 13.2 13.1 13.8
Industrial Subtotal 12.6 13.2 13.1 13.8
AllDLC 1.2 1.2 1.2 1.2
All ToU 9.9 11.5 11.7 13.2
Total DR Portfolio 2.4 2.6 2.4 2.7
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