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Welcome to the meeting!

RPAG members During the public

and PSE stalff are comment period, raise
welcome to use your hand if you would like
the chat feature to make a verbal comment

The Q&A tool will be
turned off during the
meeting

[me Show Captions

Click to see real-time
closed captioning
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Safety moment

April is Distracted Driving Awareness Month
A Cell phone use is the most common distraction to drivers

APull over and park or use a
send a message

A WA state law requires drivers to use hands-free devices (like
Bluetooth)

A Cell phone violations are reported to insurance and tickets are
hefty!
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Facilitator requests

ﬁ Engage constructively and courteously towards all participants
A Take space and make space

A Respect the role of the facilitator to guide the group process

A Avoid use of acronyms and explain technical questions

A Use the Feedback Form for additional input to PSE

A Aim to focus on the meeting topic

A Public comments will occur after PSE's presentations
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Todayos

Sophie Glass
Facilitator, Triangle Associates

Phillip Popoff

Director, Resource Planning
Analytics, PSE

Lorin Molander

Manager, Load Forecasting and
Analysis, PSE

RPAG Meeting i April 17,2024

Speakers

Gavin Aiello
Guidehouse

Jeff Tripp

Manager, Strategic Program Initiatives,
PSE

Tom Smith

Product Development Manager,
Residential Demand Response

Aquila Velonis
Cadmus Group
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Agenda

Time

12:00p.m.7 12:05p.m.

Agendaltem

Introductionand agenda review

Presenter/ Facilitator

Sophie Glass, Triangle Associates

12:05p.m.7 12:10 p.m.

Feedback summary

Phillip Popoff, PSE

12:10p.m.7T 12:55p.m.

Electric vehicle forecast

Lorin Molander, PSE
Gavin Aiello, Guidehouse

12:55p.m.-1:25 p.m.

Demand response programs

Jeff Tripp, PSE
Tom Smith, PSE

1:25p.m. - 1:30 p.m.

Break

All

1:30 p.m. - 2:50 p.m.

Conservation potential assessmentresults

Aquila Velonis, Cadmus Group

2:50p.m. - 3:00 p.m.

Next steps and public comment opportunity

Sophie Glass, Triangle Associates

3:00 p.m.

Adjourn

All

RPAG Meeting i April 17,2024




Feedback summary

Phillip Popoff, PSE
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March 12 RPAG meeting feedback summary

Public feedback included:

A How PSE should reflect social cost of greenhouse gas (SCGHG)
In the 2025 IRP

A Model ELCCs for hybrid systems
RPAG feedback included:
A Addressing transmission constraints in 2025 IRP

A Request for additional information about expiration of PG&E
exchange

A Clarification from Commission staff regarding modeling
approaches for SCGHG
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Electric vehicle forecast

Lorin Molander, PSE
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Background

System Level Electric: Forecast of Winter Peak demand before additional DSR
from the 2025 IRP

Units: MW
Data Sources: Load Forecast models
Notes: No new DSR after committed 2 year targets
- 10,000

-
Draft 2025 IRP - 9,000

-
Jan 2024 '_\- - 2025 IRP 8,000
-
P 7,000
P " 2023EPR

6,000

Electric Vehicles

5,000
4,000
3,000
2,000

1,000

2026 2028 2030 2032 2034 2036 2038 2040 2042 2044 2046 2048 2050
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JAP2 Spectrum

COLLABORATE EMPOWER

To partner with the To place final
public in each aspect decision-making in
of the decision including the hands of the
the development of public.

altematives and the

identification of the

preferred solution.

NnForv i ]| mnwouve

To work directly with the
public throughout the
process to ensure that
public concerns and
aspirations are
consistently understood
and considered.

To provide the public
with balanced and
objective information
to assist them in
understanding the
problem, alternatives
and/or solutions.

To obtain public
feedback on analysis,
altermatives and/or
decision.

PARTICIPATION

GOAL

PUBLIC

We will look to you for We will implement
advice and innovation what you decide.
in formulating solutions

and incorporate your

advice & recommendations

into the decisions to

the moximum extent

possible.

We will keep you
informed.

We will keep you

We will work with you to
informed, listen to and
I

ensure that your concerns
and aspirations are
directly reflected in the
alternatives developed
and provide feedback
on how public input
influenced the decision.

acknowledge concerns
and aspirations, and

provide feedback on |
| how public input ‘
“ influenced the ‘ ‘
‘,_‘_ decision. Il

PROMISE TO
THE PUBLIC

i
J

INCREASING IMPACT ON THE DECISION

PUGET
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ENERGY

© International Association for Public Participation
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PSE F24 EV Forecast Overview

Gui dehouse forecasted EV adoption, their assoc
Service Area through 2050 across 3 adoption scenarios and 3 managed charging scenarios.

Charging Needs Load Impacts Managed Charging

Forecast battery-electric Forecast charging Forecast monthly energy Develop average daily

(BEV) and plug-in hybrid infrastructure needs requirements to support weekday and weekend

(PHEV) EV adoption for associated with EV EV adoption within load shapes associated
Light-, Medium- and adoption across charging PSEOGs ser vi c aithdiffeeeatlevels of
Heavy-Duty Vehicles use case and technology managed charging uptake

Unmanaged Business Managed
Charging As Usual Charging
Scenario Scenario Scenario

Aggressive Scenario

Base Scenario

Conservative Scenario

Guidehouse ‘ Outwit Complexity




Background

Guidehouse has supported PSE in EV forecasting since 2019

Alnitial light-
duty vehicle
(LDV)
forecast, with
preliminary
medium-
/heavy-duty
vehicle
(MHDV)
assessment

ey

Updated LDV
forecast with
2019 year-
end
registration
data

Guidehouse ‘ Outwit Complexity

e

Updated LDV
and MHDV
forecasts

with

Was hi ng
Zero
Emissions
Vehicle

(ZEV) policy

e

Updated LDV
and MHDV
forecasts
with Clean

I onbs Fuel
Standard
(CFS)
assumptions

J

©2024 Guidehouse Inc. All rights reserved. Proprietary and competition sensitive.

e

Updated LDV
and MHDV
forecasts
with CFS,
IRA, ICE
Ban, IIJA and
ACT
assumptions

- e

Updated LDV
and MHDV
forecasts
with new
MHDV
classes
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Base Scenario EV Adoption & Load Impacts

By 2050, 2.6 million EVs are forecasted i n PSE
requiring 9.2k GWh of energy with an annual EV peak before losses forecasted to hit 1,800 MW's

EV Population Energy Need EV Peak Before Losses*

oS R ation BY B, Annual Enevgy Scnsumption By Duty fmpacts (W), POE Service Area, 30532050 ¥
LDV 9,239
MHDV 2,646 LDV LDV 1,800
MHDV MHDV
2,277 7,753 1,612
1784 5,837 6,120 1,290 1,062
5,224 U7
2,574 863
1,168 2,217 3,628 4,038 -
1,739
, 597
2,554 413
534 1,141 1,601 3,119 605 738
1108 2,529 289 e
°23 441 1,074 1179 62 139 266
76 e 195 493 !
023 2005 2030 2035 2040 2045 2050 2023 2025 2030 2035 2040 2045 2050 2023 2025 2030 2035 2040 2045 2050
A By 2050, Light-duty (LD) EVs represent97% of A MHDVs, while only 3% of the total number A The peak load associated with EV
the total EV population of EVs, are forecastedto represent 34% charging occurs between 7:00 and 8:00
A The Base Scenario forecast is heavily impacted of the required energy needs dueto PM for mostyears
by policy assumptions, specifically that sales larger batteries, lower efficiencies and i« dri : :
targets under the Advanced Clean Cars Il and A The peak is driven by residential

more demanding duty-cycles

Advanced Clean Trucks are achieved charging for LDVsand depotcharging

for MHDVs
Guidehouse ‘ Qutwit Complexity * The Annual EV Peak Before Losses is not coincident with
PSE6s system peak and occurs at

17
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Market Trend: EV Sales in 2023 Up 50% Compared to 2022 but
Lingering Uncertainty Led to Slower Sales in Q4 2023

EV Market tailwinds driven by federal and state policy and OEM announcements saw
EV sales for Q1, Q2 and Q3 of 2023 up by ~60% YoY compared to 2022 EV sales

OEM EV Investment and Goals

A By the end of 2022, OEMs, including Toyota, Nissan
A Inflation Reduction Act (IRA) and Volkswagen, had announced over $1.2 trillion in
A EPAIlimits on tailpipe emissions investments for EVs

A WA Advanced Clean Cars Il A GM, Ford and Hyundai set EV sales targets of 50%
A WA Advanced Clean Trucks of new vehicles sold by 2030

A WA Clean Fuel Standard

Favorable Federal and State Policies

A Infrastructure Investment and Jobs Act (IJA)

EV Market headwinds driven by concerns over industry job loss, infrastructure and
lower customer demand has led to monthly YoY EV sales growth falling to
approximately 30% for the last quarter of 2023

Pushback and Slowdown on Policies OEM Delays in EV Transition
A United Auto Workers and auto dealers have petitioned A Ford postponed building of $12B EV battery plant in
President Biden to slow down EV transition over concerns Kentucky
of job loss and readiness A Rivian paused building of $5B factory in Georgia

A Some ZEV states, such as CT, have reversed position on

A GM delayed construction of EV drive plant in Ohio
sales mandates

and reduced 2024 EV production targets

Guidehouse ‘ Outwit Complexity



Historic Sales and National/State EV Forecast Benchmarks

PEV Sales
Washington, 2011-2023 Historic Actuals, 2024 F24 Forecast

77,486

M BEV

PHEV Sales: The F24

|
|
I forecast projects a
|
|

48% growth over 2023

actual PEV sales
[
12,884 13180 12013
7,101 I |
4,482 4645 4174 ﬁ - 6% | %
m =2 - 399 35%

8% Tie 159 7% 14%

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Guidehouse ‘ Outwit Complexity

Forecast F24 Forecast

Forecast Source Forecast Metric

Results Results
1. 1 i -
S&P Qlobal National Light-Duty BEV 13% in 2024 290 in 2024
National Sales
ey (a2 National Light-Duty BEV  22% in 2025 38% in 2025
gency +PHEV Sales 50% in 2030 67% in 2030
National
EI;‘E?;;:_ZS ?ﬁ‘g;ﬁ’_’; Washington Light-Duty BEV 352k in 2025 346k in 2025
- Washington + PHEV Population 1,336k in 2030 1,255k in 2030
WA Department of  Washington Light-Duty BEV 20% in 2030 67% in 2030
Ecology* - + PHEV Sales under Base 100% in 2035 96% in 2035
Washington Scenario 0 ?
WA Department of Washington Medium- and 48% in 2030 42% in 2030
Ecology* - Heavy-Duty BEV Sales 79% in 2035 66% in 2035
Washington under Base Scenario

1S&P Global - hitps:

in-2024.html

2IEA - https://iwww.iea.org/data-and-statistics/data-tools/global-ev-data-explorer

SNREL - https://data.nrel.gov/submissions/214

WA DoE -
https://public.tableau.com/app/profile/waevcouncilNiz?WashingtonTransportationElectrificationStrategy/Story _Publish
ed 19



https://www.spglobal.com/mobility/en/research-analysis/sp-global-mobility-forecasts-883m-auto-sales-in-2024.html
https://www.spglobal.com/mobility/en/research-analysis/sp-global-mobility-forecasts-883m-auto-sales-in-2024.html

Key Takeaways

2

EV adoption and associated energy re

are expected to grow significantly: An average of 330 GWh per year of load
Is estimated to be added to the PSE system (2024-2050) due to EV adoption.

Policy-defined sales targets have greatest impact: The assumption that WA
will hit sales targets established under the ACC and ACT drives very high EV
adoption, but it is not certain whether these targets will be achieved.

The magnitude of the energy requirements associated with EVs may vary:

While EVs will introduce a substantial amount of energy to the PSE system,
uncertainty regarding the success of sales targets, VMT associated with EVs,
and fuel efficiency lead to a wide range of how much energy will be needed.

N2 | mpp | BP

Uncertainty in LDV forecasts related to home charging: As more
individuals without access to home charging adopt EVs, dependence on
workplace and public market charging will likely grow.

OB

Uncertainty in MHDV forecasts related to unknown market behavior: As
a nascent market, it is still unclear what the charging needs and behavior may

W = be for large vehicles (e.g., Long-Haul trucks) as duty-cycle, battery efficiency,

and use of in depot vs en route charging are not yet well-established.

Guidehouse ‘ Outwit Complexity

qgui

©2024 Guidehouse Inc. All rights reserved. Proprietary and competition sensitive.

ulation by Class

11111

pabeuep

1Y

pabeuewun

4,520 =

™
(4]
N
'S
EYTEEYili]

1 6 36 77 117 152 181
2023 2025 2030 2035 2040 2045 2050

QARAIISUOD)  aseg

20




VAST Overview

Guidehouse A Outwit Complexity ©2024 Guidehouse Inc. All rights reserved. Proprietary and competition sensitive.
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VAST Suite Overview

Gui dehouseds Vehicle Analytics

& Sihonsddatasetoamd ihdustiy

insights to provide market transparency as a single / repeatable source of truth for EV analysis needs.

EV Adoption

EV Charging Needs

Multi-Family Sehﬁ:?kﬁry
§ Sites = 14
DCPors - 158

ites

e Sifas= 37
DC Ports - 7 OCPots 42
L2Pons - - Lafons -+

..............................

EV Market Assessment
How many vehicles are on the road
by type and location?

EV Charging Infrastructure Plan
What charging infrastructure is
required to support these vehicles?

Key Business Use Cases for VAST Solution Outputs

A Clean Transportation Electrification
Roadmap Development

A Integrated Resource Planning

A Distribution Planning

A Load Forecasting
<0

]

*—»f‘

A Infrastructure Siting Analysis
A Customer Program Design

Guidehouse ‘ Outwit Complexity

A Charging Infrastructure Planning

| 4
If_} EV Load Impacts

1 Utilization |

- Mar

| Low Utiliza

1an ran

EV Load Impacts
What are the energy impacts (kWh,
kW) at the distribution system levels,
including managed charging?

A Benefit-Cost Analysis

A Regulatory Filing & Rate Design
A Stakeholder Engagement

A Economic Development Impacts

©2024 Guidehouse Inc. All rights reserved. Proprietary and competition sensitive. 22
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Scenario Analysis

Guidehouse A Outwit Complexity

©2024 Guidehouse Inc. All rights reserved. Proprietary and competition sensitive.
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Scenario Definitions

Drivers
@ | i
== ncentives
==

P~=N
B

)
-

&

o)

P~=N

Vehicle Cost

Fuel Prices

Consumer
Awareness &
Acceptance

Regulations

MHD Trucks

Vehicle Miles
Traveled

Description

Dollar per EV tax incentive ($)

EV MSRP ($)

Gasoline and diesel prices ($
per gallon)

Marketing & outreach
impacting customer familiarity
(i.e., awareness, acceptance)

Policies regulating ICEVs and
EVs

Assumptions on MHD Truck
electrification

Annual VMT by vehicle class
and powertrain

Guidehouse ‘ Qutwit Complexity

Conservative Scenario

Any existing and planned
incentives discontinued

15% higher EV MSRP vs. base
forecast (leading to increased EV
operating costs)

25% lower gasoline and diesel
prices vs. base (leading to
decreased operating ICEV costs)

1/3 lower consumer awareness

and acceptance vs. base (leading
to decreased EV adoption)

Policy overturned or not met

No HD Trucks and 40% Capped
Market Share for MD Trucks

30% lower VMT vs. base (leading to

decreased energy requirement)

Base Scenario

Currently existing and planned
incentive policies

Base EV MSRP
forecast - GHI

AAA average base
assumption, adjusted for inflation

Base assumption
calibrated to
consumer awareness metrics - GHI

Adoption consistent with
Advanced Clean Cars Il 2035
Targets

Adoption consistent with
Advanced Clean Trucks 2035
Targets

Base assumption
from FHWA, EMFAC, EDF and
AFDC

Addi ti onal
incentive per vehicle covering 50%
of incremental cost of EV over ICEV

15% lower EV M SRP vs. base
forecast (leading to decreased EV
operating costs)

75% higher gasoline and diesel
prices vs. base (leading to
increased operating ICEV costs)

1/3 higher consumer awareness

to increased EV adoption)

Adoption consistent with
Depart ment of
Targets

Adoption consistent with
Advanced Clean Trucks 2035
Targets

30% higher VMT vs. base (leading
to increased energy requirement)

ficash

(0]

Wa s h iand gdcephadcg vshbase (leading ¢ a |

Ecol
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Scenario Comparisoni PEV Population & Load Impacts

PEV Population by Scenario Enfrgy by Scenario Annual EV Peak Before Losses* by Scenario
0 GWh, PSE Service Area, 2023-2050 MW, PSE Service Area, 2023-2050

00 Vehicles, PSE Service Area, 2023-2050 MW, PSE Ser

Aggressive Aggressive Aggressive
— Base — Base — Base
— Conservative . — Conservative — Conservative

2023 2030 2035 2040 2045 2050 2023 2030 2035 2040 2045 2050 2023 2030 2035 2040 2045

A Under the Base and Aggressive,the ACC A The Energy Requirementunder the A Similarly to the Energy Requirement,
and ACT are similarly implemented, and Aggressive Scenarioincreased by 39% Annual EV Peak Before Losses*is
the scenarios differ by only 5% in 2050 Base Scenarioin 2050 driven primarily by a impacted by the 30% VMT adjustment

A The Conservative Scenario decreased 30% increase in VMT and the decreasein PEV population,
by 51%from the Base Scenarioin 2050, A The Energy Requirement Conservative leading to a 40% increasein 2050 under
driven primarily by the removal of the ACC Scenario decreased by 76%the Base the Aggressive Scenario and a 75%
and the elimination of HDV adoption Scenario in 2050 driven by substantial decreasein 2050 under the

Guidehouse ‘ Outwit Complity decreases in PEV population and the 30% Conservative Scenario 25

decrease inVMT



Average of EV Load before Losses* from 5:00 to 8:00 PM for Adoption Scenarios

By 2050, the average of EV Load before Losses* from 5:00 to 8:00 PM is forecasted to range from
409 MWs under the Conservative Scenario to 2,382 MW s under the Aggressive Scenario

Weekday Load in December (in MW) across Use Cases Average EV Load Before Losses* 5:00-8:00 PM By Use Case

Load (MW), All Use Cases, PSE Service Area, 2030 - 2050 Impacts (MW), All Use Cases, PSE Service Area, 2023-2050
2030
2,500 |m========~= : 2,206 2,382 L:g
Aggressive Scenario > 1,874 781
2,000 : Peaks occur from Q ! 837 LQ‘
1500 1 7:007 8:00 PM from L_O‘ 1,393 866 o
| 2030- 2050 | ® 279 775 o UD
o FE e : S e B <
—_ Workplace
500 S 87 231 — M .
=
0 . Corridor
2500 == ———— Fleet-HD
: Base Scenario Peaks | . .
2,000 ; occur from 7:007 8:00 :— 1,531 1,709 W Bl varket
PM from 2030- 2050 Wy s Q Flaat-Long Haul
S c----1 @ 1,227 580 204 n Fleet-MD
1,000 Mo % 823 263 0 Fi ‘ ‘[ LD
393 sih -
500 b 59 126 E— — - [ suo-shared
0 -, . Hub
2500 [[m == m == === A @)
. I O
> 000 | Conservative o =
! | Scenario Peaks occur ! 3 wn
1,500 | from6:00 i 7:00 PM s 0]
| from 203071 2048but TSz~ _ _ 2 2
1,000 | shifts to 8:00 - 9:00 : Sel T ~-o o Q
500 | AMin 2049 and 2050 S T4 o 391 409 g
----- ~=--- A < 36 - 149 262 343 =
0 e e — — el —— | (D 0}
2 6 10 14 18 22 2 6 10 14 18 22 2 6 10 14 18 22 2023 2025 2030 2035 2040 2045 2050
Guidehouse‘ Outwit Complexity * The Annual EV Peak Before Losses is n®t c

peak and occurs at the customer 6s meter.



Average of EV Load before Losses* from 5:00 to 8:00 PM for Managed Charging

Scenarios

By 2050, under the Base adoption scenario, the average of EV Load before Losses* from 5:00 to
8:00 PM is forecasted to range from 1,286 MW s under the Managed Charging Scenario to 1,709
MWs under the Unmanaged Charging Scenario

Weekday Load in December (in MW) across Use Cases

Load (MW), All Use Cases, PSE Service Area, 2030 - 2050
2050

2040

Unmanaged Charging

1,500 ; =
! I Scenario Peak occur -
I from 7:00 i 8:00 PM 3

1,000 T from 20307 2050 under %
I Base Scenario Q

500 b= === —— - - Q
D

(o1

BAU Charging !

from 20307 2050 under |
Base Scenario 1

’;“1,500 1 ! I
i Scenario Peakoccur - =
= g0 | fom8007 9:00PM L=== = w
=, ; from 20307 2050 >
° | underBase Scenario =
© 500 === === ====1
S i
—_— e
0
__________ 1
1500 | Managed Charging 1
! | Scenario Peakoccur |
| from8:00 7 9:00 PM r=
1,000 |,
I

Ow
2 6 10 14 18 22

2 6 10 14 18 22

2 6 10 14 18 22
Guidehouse ‘ Outwit Complexity

Average EV Load Before Losses* 5:00 - 8:00 PM By Use Case
Impacts (MW), All Use Cases, PSE Service Area, 2023-2050

1,709 C
1,531 ;62 S
1,227 580 3
Q
823 565 5
Q SUD
451
393 = — - Q
D Workplace
59 126 —— _ Q. MUD
. Corridor
L 340 1,513 = Fleat-HD
I Market
475
1’077 491 % Flaat-Long Haul
720 480 — Fleet-MD
343 384 - - Fleat-LD
58 122 e — . SUD-Shared
. Hub
=
1,137 1,286 Q
351 -
897 367 Y]
594 361 L{%
252 [1293 S
. iz —— Q
2023 2025 2030 2035 2040 2045 2050
* The Annual EV Peak Before Losses i s not c
peak and occurs at the customer 6s meter.



F23 vs F24 EV Forecast i
otal Energy & Annual EV Peak Before Losses

Total Energy Needs by Study Annual EV Peak Before Losses* by Study
GWhs, PSE Service Area, 2023-2050 MWSs, PSE Service Area, 2023-2050
15,571 4115
— F23 — F23

— F24 — F24

441
2025 2030 2035 2040 2045 2050 2025 2030 2035 2040 2045 2050
A F24 EV Forecastincorporated refinements to the vehicle miles traveled assumptions, specifically with relation to the Semi Truck and
Delivery Truck classes

A F24 EV Forecastintroduced the Long Haul and Short Haul classes, implementedto address variations of the Semi Truck driving needs
and duty cycle

Guidehouse ‘ Qutwit Complexity
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Study load shape comparison
Corridor and charging access flattened the load shape

F23 analysis

Weekday Load in December (in MW) across Use Cases

F24 analysis

Weekday Load in December (in MW) across Use Cases
Load (MW), PSE Service Area, 2050 Load (MW), PSE Service Area, 2050

Unmanaged
4,000 Peak of 4.1 G\ m—)
Peak of 1.8 GW
1,500
3,000
B Fleet-ro Ml swo
Fleet-LD Workplace
s Fleet-MD — MUD_
s = . Corridor
= B o = 1,000 B Feettp
= 2,000 MUD c
o . Market N . Market
g E Fleet-Long Haul
- . =ub 3 Fleet-MD
B sup-shared
Workplace Fleet-Lb
1,000 500 B sub-shared
. Hub
0 0 —_— e —
2 6 10 14 18 22 2 6 10 14 18 22



Demand response programs

Jeff Tripp, PSE
Tom Smith, PSE
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PARTICIPATION

GOAL

PUBLIC

PROMISE TO

JAP2 Spectrum

INFORM

To provide the public
with balanced and
objective information
to assist them in
understanding the
problem, alternatives
and/or solutions.

We will keep you
informed.

THE PUBLIC

© International Association for Public Participation

iap2.org

To obtain public
feedback on analysis,
altermatives and/or
decision.

We will keep you
informed, listen to and
acknowledge concerns
and aspirations, and
provide feedback on
how public input
influenced the
decision.

INVOLVE

To work directly with the
public throughout the
process to ensure that
public concerns and
aspirations are
consistently understood
and considered.

We will work with you to
ensure that your concerns
and aspirations are
directly reflected in the
alternatives developed
and provide feedback
on how public input
influenced the decision.

COLLABORATE

To partner with the
public in each aspect
of the decision including
the development of
altematives and the
identification of the
preferred solution.

We will look to you for
advice and innovation
in formulating solutions
and incorporate your
advice & recommendations
into the decisions to
the moximum extent
possible.

INCREASING IMPACT ON THE DECISION

EMPOWER

To place final
decision-making in
the hands of the
public.

We will implement
what you decide.

PUGET
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Demand response update

Timeline:

A 2021 CPA/IRP identified a DR capacity need of 23.66 MW's by 2025
A 2021 CEIP filed a target of 23.7 MWs by 2025

A 2022 DER RFP issued for 24 MWs of DR by 2025

A 2022 General Rate Case established a performance incentive
mechanism (PIM) and threshold starting at 40 MW's by 2024

A 2022 PSE selected all cost-effective DR proposals
A 2023 CPA/IRP Electric Update identified additional DR capacity needs
A 2023 PSE contracted with their DR vendors from 2022 RFP proposals

PUGET
SOUND
ENERGY

A 2023 Started implementing DR programs
A 2023 CEIP update amended DR target to 86 MWs by 2025 /

32 | RPAG Meeting T April 17, 2024



Demand response program rollout timeline

Flex Smart: Residential Demand Response

‘E 0 Water Heaters

Flex Smart: Electric Vehicle Charging & Telematics

Business Demand Response

@ Flex Rewards: Opt-In Behavioral Demand Response

Flex Smart: Residential Demand Responsed Thermostats

Shortlist and @ )
Flex Events: Opt-Out Behavioral Demand Response

Contracting

2022 2023 2024 2025

> > >

33 | RPAG Meeting T April 17, 2024
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What flex programs are there?

FLEX SMART

~19 MW

AAdds ~12k
customers/year

ACustomers receive
rewards for
enrolling smart
devices in
automatic energy

reduction such as
0 Thermostats

EVs

EV Chargers

Water Heaters

Residential

Batteries

0)
0)
0)
0)

FLEX REWARDS

~5 MW

AAdds ~16k
customers/year

ANo smart device
required

ACustomers receive
rewards for

manually reducing
their energy usage

Note: Nameplate capacities per program are as of 3/7/24.

34
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FLEX EVENTS

~5 MW

AUp to 500k
customers

ACustomers notified
and given tips on
how to reduce

their enerqy

usage
AMlinimum 30%

Named Community
penetration

BUSINESS DR
~3 MW

A Adds ~50
customers/year

A Businesses
receive payments
for participating in
personalized
energy
reduction plans




Virtual power plant demand response events dispatched

Avg Net L h :
Forecast Shed (kW) Vo et(kv?/?d Shed Programs Dispatched

12/22/2023 18,024 24,171 134% Flex Smart, Flex Events, Flex Rewards
1/12/2024 24.170 22 748 94% Flex_ Smart, Flex Events, Flex Rewards,
Business Demand Response
1/17/2024 24,539 29,298 119% Flex Smart, Flex Events, Flex Rewards
Flex Smart, Flex Events, Flex Rewards,
2/8/2024 19,918 25,335 127% Business Demand Response, Peak Time
Rebates
2/16/2024 17,119 21,105 123% Flex Smart, Flex Rewards, Peak Time Rebates
2/27/2024 28.876 28.695 99% F!ex Smart, Flex Events, Flex Rewards, Peak
Time Rebates
Flex Smart, Flex Events, Flex Rewards,
3/6/2024 32,729 32,623 100% Business Demand Response, Peak Time
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Ecobee flex event load curve
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Cold storage customer flex event load curve

PSE Cold Storage Custemp us Puget Sound Energy Business Demand Response Program
Mar 6, 2024 8:00 AM - 10:00 AM PST

Performed as expected. Delivered 529 of 400 kW (132%) as of 10:15 AM PST
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Business demand response
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EVSE and EV telematics went live March 7

-

A 69 -chargepoin+
A 28 wallbox e
A 30 JuiceBox

A 1 evocHArGE

A 540 EVs

i I

LeExXUS PORSCHE

@wvunoa ()
L @
o~ -
T=SLA Asan
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JAP2 Spectrum

COLLABORATE EMPOWER

To partner with the To place final
public in each aspect decision-making in
of the decision including the hands of the
the development of public.

altematives and the

identification of the

preferred solution.

NnForv i L woue

b work directly with the
gublic throughout the
grocess to ensure that
gublic concerns and
qspirations are
qonsistently understood
gnd considered.

To obtain public
feedback on analysis,
altermatives and/or
decision.

To provide the public
with balanced and
objective information
to assist them in
understanding the
problem, alternatives
and/or solutions.

PARTICIPATION

GOAL

PUBLIC

We will keep you

‘e will work with you to
informed, listen to and
I

gnsure that your concerns
gnd aspirations are

directly reflected in the
qliternatives developed
gnd provide feedback
gn how public input

fluenced the decision.

We will look to you for We will implement
advice and innovation what you decide.
in formulating solutions

and incorporate your

advice & recommendations

into the decisions to

the moximum extent

possible.

We will keep you
informed.

acknowledge concerns
and aspirations, and

provide feedback on |
| how public input ‘
“ influenced the
‘,_‘_ decision.

PROMISE TO
THE PUBLIC

i
J

INCREASING IMPACT ON THE DECISION

PUGET
SOUND
ENERGY

© International Association for Public Participation

iap2.org




Agenda

A CPA Task Timeline

A Overview of the CPAT Main Themes

A Energy Efficiency Methodology Overview
A Electric Energy Efficiency Potential

A Natural Gas Energy Efficiency Potential
A Demand Response Potential

A Rooftop Solar PV Potential

12 CADMUS



RPAG Meeting:
Scope, design, RPAG Meeting:

CPA Task Timeline

1 o
1 T

Energy Efficiency Measure Characterization ......

Assessment of Energy Efficiency Potential .............
Assessment of Electrification Potential .................
Assessment of Combined Heat and Power Potential .-.-.-.-.-
Assessment of Rooftop Solar PV Potential ..........
Assessment of Demand Response Potential ..........
Develop IRP Inputs .......

Develop Locational IRP Inputs

Scenario Analyss HEEEEEEEEE

Energy Efficiency Measure Data Compilation

Interview Managers and Leadership (Process Evaluation)

Assessment of IRA Opportunities

O
Synthesis and Reporting ........

PUGET
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Overview of the CPA T Main Themes

Energy Efficiency (EE)

Demand Response (DR)
REEeI(I=l Solar PV

Combined Heat and Power (CHP)
Distribution Efficiency

Underserved
Communities

Electric i EE, Solar PV, DR, CHP,

Codes and
Gas to Electric

Standards / Non-

Natural Gas i EE, Gas to Electric Energy Impacts

Blue = consistent with the prior CPA
E oUCET Green = new to this CPA

SOUND
ENERGY 44

Climate Change

Scenario Analysis,
Locational

Analysis & IRP
Bundles

IRA Research and
Impacts

Program
Research

CADMUS



Results Expectations Today

Presentation contains Reference Case Potential Only
That meansé

APotenti al rel ative to PSEOs base case forecast
A Energy efficiency potential results without electrification impacts

A Electrification modeling in progress

A Potential results represents achievable technical potential (not economic)

A All results shown at the generator (unless specified)

PUGEI'D
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Types of Energy Efficiency Potential

Not Technically
Feasible

Not Technically
Feasible

o)
=
[
°
o
p=
5
O

Market
Barriers

Technical Potential

Achievable Technical Potential

Not Technically
Feasible

Market
Barriers

Not Cost-

Effective Achievable Economic Potential

PUGET
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ENERGY
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Energy Efficiency i Methodology Overview

Steps for estimating conservation potential

N\

1 Compile Measure Data oicaeaion o
\ Salessegfnl:;rket ‘ Set:}onlflarg Data
Consumption by } ollection
2 Develop End-Use Forecast SELEN orsiimption by Sector and
Market Segment
\
3 Calculate Technical Potential y _
Technology Energy-Efficiency
' Characteristics Technology
. i ) Savings Fraction
4 Calculate Achievable Technical Potential el Share !
| Feasibility
Interactions
\ 5 CaICUIate Levellzed COStS AchievabTechnicaI Market
/ contvans
. Stla-c(:)tz(rf g:a‘; r‘:1ee?1t, ‘ Levelized Cost
6 Develop Supply Curves for IRP Modeling End Use i S Bundiing

Curves

/

PUGET
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Energy Efficiency - Electric & Natural Gas

Estimating technical and achievable electric and natural gas 2026-2050 energy efficiency potential
for PSEOGs residential, commercial, and i ndustrial

I]ﬁI] Federal, state, and local codes and standards i On-the-books state codes WSEC 2021 and RCW,
on the-books federal standards and the 2029 gas furnace standard

% All electric new construction i No natural gas load or potential in new construction in residential
@ Climate change i Impacts weather-sensitive measures

= Non-energy impacts 1 Arange of NEIs (e.g. health & safety, comfort, productivity, etc.); based on
—1 2023/2024 Business Cases

0.0 " o :
— O™ Underserved Communities & Equity i Based on vulnerable population data

Ramp rate T Revised based on program research, PSE discussions, and IRA impacts

Shared Potential Across Efficiency Tiers i Assume share between tiers (e.g. 50% CCHP, 50%

. IRA impacts i Incentives and adoption rates based on IRA research

mum  ASHP upgrade) for select technologies
@ ENERGY 49 CADMUS
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Electric Energy Efficiency Potential

Achievable Technical Potential

Sector 2-year 4-year 10-year 25-year
(2026-2027) (2026 -2029) (2026-2035) (2026-2050) A Represents the
Cumulative Achievable Technical PotentiaMW) cumulative
Residential 18 37 115 266 achievable technical
Commercial 26 54 149 223 potential, not
Industrial 5 9 23 23 EEENEMIE [PEIEIE!
Total 49 100 288 512 Less short-term
retrofit measures
available for
Industrial, 4% residential than in
the commercial

sector

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

PUGET
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Comparison to 2023 CPA

10-year and 25/ear Cumulative Electric Achievable Technical Potential (at generator)

1% decrease in 10-year total potential; 4% decrease in 25-year total potential

10-Year Technical Achievable | 25-Year Technical Achievable

EE Potential (@MW) EE Potential (@MW)

03 115 287 266

Residential 1

Commercial 169 149 226 223
Industrial 18 23 18 23
Total 291 288 532 512

The 2023 CPA study period covers 27 years. This table shows only the first 25 years for comparison purposes.

SOUND
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600

500

400

300

200

100

Achievable Technical Potential (aMW)

532 512
291 288 I I

2023 CPA 2025 CPA 2023 CPA 2025 CPA
10-Year Achievable Technical 25-Year Achievable Technical
Potential Potential



Comparison to 2023 CPAT Levelized Cost Bundles

600
Changes from 2023 CPA

(%]
o
o

A Added more expensive
energy efficiency compared

. to the prior CPA (e.g., cold-
200 climate heat pumps)
A Updates in line loss and
10 II I I I I global cost inputs (avoided
T&D, discount rate, $2026)

Under Under Under Under Under Under Under Under Under Over
$225

400

o

Achievable Technical Potential (aMW)

o

Under Under Under
$28 $55 S62 S70 S77 $85 S115 $130 $150 $175 $200  S$225

$/MWh

W 2023 CPATotal m 2025 CPA Total
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Residential Electric Energy Efficiency Potential

By Segment, End Use and Vintage

52%, Single Family

0% 10% 20% 30% 40% 50%

A Potential for vulnerable populations is 35% of the
total residential achievable technical potential (92
aMWw)

A Space and water heating end uses make 63%
(167 aMW) of total residential achievable technical

potential.

New construction potential accelerates over time
due to all-electric codes where heat pump
equipment is required where there are upgrade
opportunities to ccHP and heat pump water
heaters

SOUND
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5%, Multifamily - Vulnerable Population

\ 4%, Manufactured
28%, Single Famlly: -Vulnerable 9%, Multifamily
Population
—
2%, Manufactured - Vulnerable
Population
70% 80% 90% 100%

Pool ' 0.05%
Electric Vehicle | 0.1%
Ventilation and Circulation | 0.2%
Waste Water | 0.2%
Cooking | 0.2%
Lighting Il 2%
Refrigerator | NN 7%
Plug I 7%
Dryer I 9%
Cooling NN 12%
Water Heating I 25
Heating I 382%

0 20 40 60 80 100 120
Cumulative 2050 Achievable Technical Potential (% of Total)

4-Year -
2-Year -

0 50 100 150 200 250 300

Cumulative Electric Technical Achievable (aMW)

M Existing W New

CADMUS



Top Electric Residential Measures

Cumulative Achievable Technical PdiaiaMW)

Measure Name 10-Year 25-Year
Heat Pump Water HeaterTier 4- No Resistance, Split Systen 10.8 32.3
Cold Climate Ductless Heat Pump Heat Room Electric 8.0 25.0
Heat Pump Water HeaterTier 3 7.8 22.8
Heat Pump Dryer 2.1 20.0
Cold Climate Ducted Heat Pump 2.9 14.7
Central Air Conditioner Enhanced 3.4 11.5
Refrigerator ENERGY STAR 2022 Most Efficient 3.8 10.2
Central Air Conditioner ENERGY STAR 2022 Most Efficient 2.6 8.7
Set Top BoxENERGY STAR 4.5 7.2
Zonal to Ductless Heat Pump 3.1 6.9
Window - Film 4.4 6.5
Cold Climate Ductless Heat Pump Heat Central Electric 2.1 5.7
Behavioral Home Energy Reports 4.3 5.6
Window - Storm Window 4.0 4.8
Insulation- Attic 3.8 4.6
PUGET
© i 55

Changes fromthe 2023 CPA

A
A

A
A
A

PSE Business Case updates

RTF updates for selected measures (lighting,
water heaters, weatherization)

Added cold climate heat pump measures

Accounted forrecent PSE program
accomplishments and projected through 2025

Updates to reflect WSEC 2021 and latest RCW

A All electric new construction

A Circulator pump controls required in SF new
construction

Updated ramp rates to better align with PSE
programs

Accounted for IRAincentives and their impact on
measure adoption

Shared potential across efficiencytiers assuming
an even split (e.g., 50% CCHP, 50% ASHP
upgrade)

Updates in line loss and global costinputs
(avoided T&D, discountrate, $2026)

CADMUS



Commercial Electric Energy Efficiency Potential

By Building Type and End Use

Warehouse, 6% Restaurant, 3% Assembly, 3%

S~ N

Office, 39% Retail, 13% Other, 10% Education, 9%  Grocery, 7%

/ /
Healthcare, 5%

Lodging, 3%
Indoor Agriculture, 2%
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Lighting and Ventilation Circulation end uses make Waste Water | 0.0002%
60% (133 aMW) of total commercial achievable e '::"’%
technical potential. Heating I 4%
Plug N 6%
: _ : o . Heat Pump NG 79
Heat pump potential is significantly higher (4x) than Refrigeration NN 7%

Cooling N, 149
Ventilation and Circulation [, 26

in the prior study, driven by WSEC requiring heat
pumps for most Commercial new construction. Lighting I ;4

0 10 20 30 40 50 60 70 80
Cumulative 2050 Achievable Technical Potential (% of Total)
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Top Electric Commercial Measures

Cumulative Achievable Technical PdiaiaMW)

Measure Name 10-Year 25-Year Changes from 2023 CPA
Lighting- Interior - Control 37.4 42.7 _
— . A PSE Business Case updates
Lighting- Interior - LED 16.2 16.3
Fan-VSD 33 15.2 A RTFupdates for selected measures (pumps,
fans, water heaters, weatherization, display case
Window - Upgrade 12.7 12.7 lighting)
Cooling DX 2.6 12.0 A Updates to reflect WSEC 2021 and latest RCW
Very High Efficiency Dedicated Outside Air System (DOAS) 1.3 10.4 A Accounted forrecent PSE program
Exit Sign 8.2 8.2 accomplishments and projected through 2025
Rooftop HVAC ControlsAdvanced 3.8 7.8 A Updated ramp rates to better align with PSE
Heat Pump 1.9 7.8 programs
Pump- Efficient 37 73 A Updatesin line loss and global costinputs
— (avoided T&D, discountrate, $2026)
Fan- Efficient 2.6 6.5
Server- Efficient 5.5 6.2
Lighting- Exterior- LED 5.2 5.8
ReCommissioning 4.0 4.9
Energy Management System 3.9 4.4

PUGET
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Top Electric Industrial Measures
Cumulative Achievable Technical PdiaiaMW)

Measure Name 10-Year 25-Year Other N 2%

Motors N 3%
Wastewater 3.3 3.3 efrigeration N 3%
Energy Management 2.8 2.8 HVAC I 10%
Compressed Air | I NNREREGEG_G_G_G_—, 110
HVAC 1.6 1.6 Lighting I 12
S Fans I 13%
Lighting Controls L6 16 process I 1
Streetlight- HPS 100W GroupRelamp-to LED 38W Retro 1.4 1.4 street Lighting | 157
Pumps | 1 7%
Energy Management2 13 13 0.0 0.5 1.0 1.5 2.0 2.5 3.0 35 4.0 45
Streetlight- HPS 1OOWGroup Relampto LED 53WRetro 1.1 1.1 Cumulative 2050 Achievable Technical Potential (aMW)
Air Compressor Equipment 1.0 1.0
Pump Optimization 0.9 0.9
Advanced Motors- Material Processing 0.9 0.9 Measure Changesfromthe 2023 CPA
Fan Equipment Upgrade 0.8 0.8 N
aup bo A Added streetlighting network control measure
WaterSupply 0.7 0.7
Air Compressor Variable Speed 0.6 0.6 A Updatesin line loss and global costinputs (avoided
: - T&D, discountrate, $2026)
Advanced Motors- Material Handling 0.5 0.5
Streetlight- HPS 250W GroupRelamp-to LED 159WRetro 0.5 0.5

AEner gy Management o represents the stand&merFEMMamame sne hy 2 b diculp ghare of BEMpstentiablikalg r & c idl 1 t i

found in smaller facilities, and therefore more difficult and expensive to achiewe.
@ PUGET
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Natural Gas Energy Efficiency Potential

Achievable Technical Potential

2-year 4-year

(2026 -2029)

(2026-2027)

10-year
(2026-2035)

25-year
(2026-2050)

Cumulative Achievable Technical PotentiéfifMTherm)

Residential 4 8 32 78
Commercial 5 12 31 43
Industrial 0.6 1.2 3.1 3.1
Total 10 21 66 124

Industrial, 3%

Residential, 63% Commercial, 35%
0,

0% 10% 20% 30% 40% 50% 60%
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70%

90% 100%

Represents the
cumulative achievable

technical potential, not
economic potential
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