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NEXT MEETING
February TBD; Public Meetings
targeted for January 2025

LOCATION
In-person, LADWP Wall Street

AGENDA

9:00 - 9:05 am
9:05 - 9:15 am
9:15 - 9:25 am
9:25 - 9:30 am

9:30 - 10:30 am

10:30 - 10:40 am
10:40 - 11:50 am

11:50 - 11:55 am
11:55 - 12:00 pm

Welcome and Introductions

Meeting Purpose, Agenda Overview, Guide for
Productive Meetings

LA100 Plan (formerly SLTRP)

LADWP Recent Accomplishments

Distribution System Planning Assessment Results
(20f 2)

Break
LA100 Plan Preliminary Results (1 of 2)

Discuss Public Meetings

Wrap Up and Next Meeting






ADVISORY GROUP ROLES
(1/2)

Provide input and feedback based on the expertise, knowledge, and
resources of the organizations, institutions, and constituent groups
represented by the Advisory Group Members

Provide Perspectives. Discuss major issues that LADWP will face in the next 10-20
years. Provide input and review of strategic scenarios that are used in the resource
analysis and final recommendations for near-term actions.

Continue the Collaborative Dialogue. Build upon the momentum from the LA100 Equity
Strategies Study and 2022 SLTRP Process.

Conduct Outreach to Respective Constituent Groups. Bring diverse input into the
process and keep constituents informed of the SLTRP process.

Consider Broader Community Input. During Advisory Group discussions think of the
various communities and considerations throughout the City of Los Angeles.

Provide Technical Information & Perspectives. Add value through your areas of
expertise.
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ADVISORY GROUP ROLES
(2/2)

Provide input and feedback based on the expertise, knowledge, and
resources of the organizations, institutions, and constituent groups
represented by the Advisory Group Members

Read Pre-Meeting Materials. Prior to each meeting materials and agendas will be
distributed and you are expected to be prepared for the meeting. This includes
reading and reviewing the 2022 SLTRP and LAT00 Equity Strategies Study Report.

Participate in All Meetings. A total of six (6) meetings are anticipated between March
and December 2024. Meetings are expected to alternate between in-person and
virtual. Each meeting will be conduced in 2-3 hours segments.

Alternate Representatives. If you cannot attend a meeting, then please send an
alternate on your behalf.

Balancing Perspectives. To maintain stakeholder balance - only one representative
per member organization in meeting discussions.
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2024 ADVISORY
GROUP MEMBERS

90 Members Total

NOTE:

LATDD Equity Strategies Steering Committee has
been integrated into the SLTRP Advisory Group
Roster

# of Representatives [ Stakeholder Category [ Organization(s)

ACADEMIA CSUN, UCLA, USC

BUSINESS & WORKFORCE EEERT_,_ Center for Sustainable Energy, Central City Assoc, IBEW - Local 18,

CITY GOVERNMENT

NEIGHBORHOOD COUNCIL

ENVIRONMENTAL Community Build, Enterprise Community Partners, Esperanza Community
COMMUNITY Housing, LA Cleantech Incubator, Move LA, PACE, Pacoima Beautiful, RePower
SLATE-Z, So. Cal. Association of Non-Profit Housing; SCOPE

PREMIER ACCOUNTS &

KEY CUSTOMERS LAUSD, LAWA, Metro, POLA, Valero Wilmington Refinery



GUIDELINES

Everyone commits to all
members having equal time to
contribute input and
perspectives

EQUAL TIME

Keep input concise so all
members have time to
participate
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Actively listen to others, seek
to understand perspectives

Offer ideas to address
guestions and concerns raised
by others

Participate by using the
Raising Name Tent or Raising
Hand

RAISING NAME TENT or RAISING HAND
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LA100 PLAN SCHEDULE

AG Meeting #5 Distribution AG #6 Distribution System AG #8 Transmission System
aTE Pl?]“u':;!; R Planning Meetings (2 of 2) Planning Meetings (2 of 2)
AL AG AG G AG AG
Mesting #1 Meeting #2 B EETIE:S] Meeting #4 Meeting #6 Meeting #8 Public
(Ki k—glﬂ (Building (Develop (Develop (Present (Present Meeting(s)
fe Blocks) Scenarios) Sensitivities) Results #1) Results #2)
Feb Mar Apr May June July Aug Sept Oct Nov Dec Jan Feb Mar Apr
2024 2024 2024 2024 2024 2024 2024 2024 2024 2024 2024 2025 2025 2025 2025

Public Comment Period
Kick-off, Develop Updated I:: Define Model Runs, Scenarios, Develop

Assumptions & Sensitivities Preliminary Results .I Finalize Model & Prepare
Final Draft

Update SLTRP Narrative

LA100 Equity
Strategies Study
(Outcomes)

In-person Meeting

| Virtual Mesting |

Note: Specific dates and meetings are subject to change. n



LA100 PLAN (FORMERLY SLTRP)

What is LA100 Plan?

- Emphasizes LADWP's position to fully decarbonize the electric power sector by 2035
- Focus on 100% carbon free by 2035 goal as the main roadmap compared to the
State's mandate as a reference, and assess numerous risk factors as sensitivities
- Updates LADWP's Power System Roadmap to achieve 100% carbon free by
2035 while tracking progress
- Updated input assumptions (load, pricing, buildout schedules) and output
metrics (cost, emissions, reliability, energy burden, rates)
- Incorporates new technologies as they develop
- Expands Planning from traditionally Generation Resources to integrate
Transmission System and Distribution System needs

What is different between LA100 Plan and SLTRP?
LA100 Plan will focus on 100% by 2035 as the only pathway (scenario) for LADWP,
whereas SLTRP traditionally has considered various scenarios to decarbonize

- LA100 Plan will incorporate outcomes from LA100 Equity Strategies
Implementation to the greatest extent possible

- Provides an iterative loop between planning for Generation, Transmission, and
Distribution System needs (ge.g. Integrated System Planning)




POWER INTEGRATED SYSTEM PLANNING

Regulatory Requirements & Public Policy Goals

December 2024 December 2025 I August 2025
Generation System Planning (IRP) -- Transmission System Planning Distribution System Planning

Planning
Generation

Available

Resource Assumption, Power Flow & Distribution

Power Flow and Load and
Voltage Stability Forecast Data

issi Load and
Transmission Reliability oad an

Analysis

Planning Buildouts & Load and
Criteria . Forecast Data
Retirements

Capacity
Analysis

Capacity Forecast Data

Analysis

et et

Assessment of Resource Needs (IRP Modeling) Assessment of Transmission Needs Assessment of Distribution Needs
Identify & Evaluate Resource Portfolio Identify and Evaluate Transmission Projects Development of Distribution System Plans
Recommended Case __ Long Term Transmission Plan Distribution Forecast Report
(Bi-Annual) {Annual) (Annual)
Customer Financial Resource i_ _________________________________________________ : i__________________________________________________:
Programs and Planning and Procurement & ! Transmission Feedback to Resource Planning i q Distribution Feedback to Resource Planning |
Equity Strategy Rate Action Engineering e ) :__________________________________________________:

2026 LA100 Plan & Assumptions Package



LA100 PLAN

LADWP Recent Accomplishments




RECENT ACCOMPLISHMENTS & UPDATES

Transmission & Distribution System Upgrades Local Solar
Investing $1.8 billion in transmission system upgrades to improve Achieved approximately 750 MW of local solar,

ability to import renewables; over $1.3 billion in distribution system with a target of over 2,200+ MW by 2035.
upgrades to improve system resilience during heat storms and :
other stressed-grid conditions, while preparing for system load

growth and electrification

Clean Energy Progress o : :

Near 60% carbon-free energy with 43% Distributed Energy Resources Demand RES[JI]IISE

renewables (In 2023) Upcoming Request For Proposal Currently evaluating vendor

+» Eland 1 now in operation/commissioning (200 (RFP) will result in $1+ billion in proposals for deploying 300
MW solar + 600 MW-hr battery) investments toward distributed MW of demand response to

+ Eland 2 expected online in Q12025 (200 MW energy resources to maximize reduce strain on the electric
solar + 600 MW-hr battery) local sustainability and resilience grid during peak-load

Forecasting nearly 66% carbon-free energy with conditions

49% renewables for 2024



RECENT ACCOMPLISHMENTS & UPDATES

Electric Vehicle Infrastructure

Intermountain Power Plant (IPP) Renewed Project

Targeting 45,000 charging stations by 2025 and 120,000 by 2030, First-of-a-kind green hydrogen ready power generation project
with plans to build EV Hubs, accelerating the transition to electric slated for commercial operation by mid-2025, eliminating millions
vehicles, especially for low-income and disadvantaged of tons of CO, and freeing 1,000 MW+ of transmission capacity for
communities greatly improving air quality and health renewable imports to LA

Energy Efficiency

Achieved 15% energy reduction
through various customer programs
and plans to achieve an additional
15% energy reduction over the
coming decade. Programs will
provide cost-savings to customers,
particularly the most vulnerable
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Building Electrification Grant Funding

LADWP has introduced new building LAD“_'";F_) ap_plled for more than
electrification Business Offerings for $4 billion in federal, state, and
Sustainable Solutions (BOSS) local gra”ts.a'.“’ was ;elected
Programs lowering the overall cost for ~§150 million, whu:h are
of electrifying, which will accelerate currently awarded or in

building electrification and improve negotiati_o ns and will reduce
air quality and health the cost impacts of the clean-

energy transition for
ratepayers 16



DISTRIBUTION SYSTEM ASSESSMENT B/
MEETING (2 OF 2)
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»  Multitude of distributed = Transitioning to a more

*  Replacement of distribution Grid's capacity to *  Onboarding of new ' .
assets to ensure long term accommodate existing load customers, load, and customer programs data-centric, self -healing,
system longevity and and load growth from distributed energy offerings such as Solar, resilient, carbon-free
reliability. electrification resources. Electrical Vehicle Charging, power distribution systems

Demand Response, Energy
Efficiency, V26 and more.

Pole Top Transformer Residential

Large Customer Small Customer
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HOW POWER GETS TO YOU

Gas/Coal/Nuclear

Wind Pole Top Transformer

Residential

auna A0

Generation (rdNSMIssion Distribiion Customer

19



SUBSTATIONS




Pole Top Transformer

Google

33,000 Volts. Equivalent of 4,000 AC
Units

Units

. O O 4,800 Volts. Equivalent of 600 AC

120 Volts. Equivalent of 5 AC Units

.' ;‘33




FOCUS OF DISCUSSION -
INPUTS AND ASSUMPTIONS

Collection




LOAD MODIFIERS

— Load Growth =

s Weather/Climate

Building Growth Rate

New Interconnections

Distribution Load |5g
Forecast

B Load Reduction g

Electrification §g Trucks

s Energy Efficiency Buildings

g Energy Storage

Demand Response

23



LOAD MODIFIERS (LIVE DEMO)

Base Lond Large Load Medium-Duty Light-Duty Electric Energy Efficiency Feed-in Tarift (FiT)
< Intesconned tions Heavy-Duty Electric  Vehicles m ‘mivd Net Energy
Vehicles Metering (HEM)
[Measure Names.
| [#] Sase Load
|[7] warge Lane Irtarcancecion
Mediunr-Duty Hemwy-Duty EV
Light-Duty Elsctric Wenicie

Bullding Electrificstion
Energy Efficiency

Fed-in Tariff (FT)

Nt Energy Mataring (NEM)
Erurgy Storage FIT

Energy Storape NEM

¥

Maasure Mames

M Lighs-Duty Electric Yehicle
I MmOty Huwy-Dusy BV
B Large Lomc intercornection
I Zaseload

Energy Efficiency

W Builging Blecteification

B Feed-in Tariff (FT)

Net Energy Mataring (NEM)
I Erergy Storage FIT

W Erecgy Soormge NEM







BUILDING GROWTH RATE




e MAJOR ELECTRIFICATION LOADS
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EVs in Los Angeles
Per 2022 DMV Records

& 2024 Mapbas & OpenSinsetMap

R
=

Wahicle Count (Millions)
" "

ELECTRIC VEHICLE FORECAST - CARS

Year

29



Power (MW)

ELECTRIC VERICLE FORECAST - Live Demo

Weekday Electric Load
1250
1000
750 7 Home Level 1
0 Home Level 2
& work Level 1
%@ Work Level 2
500 3 00 Public Level 2
% @ DC Fast (150kW)
250
0
0000 0400 0800 1200 1600 2000 24:00
Hour of Day

https://afdc.energy.gov/evi-x-toolbox#/evi-pro-ports




Source: Equity Strategies Study
“Charging Orphans”







ELECTRIC VEHICLE FORECAST - TRUCKS (LIVE DEMO)
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SOLAR PV - IN CITY

Year

Mot Enargy Matering Scanarios
W Higher
H High

|

darata

Feed-in Tariff

1

2024
2025
2026
2027
2028
2028
2030
203

2032
2033
202

2035
2026
2037
2036
2038
2040
2041
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2043
2045
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NERGY STORAGE- IN CITY

Year

1400 1400

1300 1300
Energy Storage Net Energy Metering Scenarios
1200 B Higher S
M =igh
B Moderate
1100 1100
plesi) 1000
530 500
200 200
730 el
&0 600
=] 500
200 00
- Erergy Storage Feed-in Tarit! 300
S ¢
200 200
100 i
R
’ p— 0

2024 025 2006 2027 026 025 2030 2031 2032 2033 Z034 2035 2036 2037 2036 2038 2040 2041 2042 2043 2044 2045
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S—
SCENARIOS FOR DISTRIBUTION

LOAD MODELING

Moderate

Moderate DERs
13

High
High EV
L

High Managed
High EV Managed
L

Low
Low EV with High PV
»

LDEV CEC Mid Case

LDEV CEC High Case

LDEV CEC High Case (M)

LDEV CEC Baseline Case (M)

L]

L]

L)

PY NEM Moderate Case (M)

PV NEM Moderate Case (M)

PV MEM Moderate Case (M)

PV NEM Higher Case (M)

[]

L]

ES NEM Moderate Case (M) ES NEM Moderate Case (M) ES NEM Mederate Case (M) ES MEM Higher Case (M)

1 L4 L 1
PV FiT (M) P\ FiT (M) PV FiT (M) PV FiT (M)

L] L] . L]

ES FiT Moderate Case (M) ES FiT Moderate Case (M) ES FiT Mederate Case (M) ES FiT Moderate Case (M)
L4 L4 . 1

MDHD EV EPRI MDHD EV EPRI MDHD EV EPRI MDHD EV EPRI
1 i . A
EE & BE Base Case EE & BE Base Case EE & BE Base Case EE & BE Base Case

29 LY Wi

38






SCENARIOS FOR DISTRIBUTION
LOAD MODELING

Moderate

Moderate DERs

High Managed Low
High EV Managed Low EV with High Py
» L] .

[ PV NEM Moderata Caze (M) ] [ PV NEM Moderate Case (M) ] l PV NEM Moderate Case (M) ] l PY NEM Higher Cas= (M) ]
v

[ [ ¥ '

| PV FIT (M) I | PV FiT (M) | | PV T (M) | | PV FiT (M) |
¥ [ ¥ ¥

I ES FiT Moderate Case (M) I I ES FiT Maderate Case (M) I I ES FiT Maderats Case (M) I | ES FiT Maderate Case (M) I

[ MDHD EV EPRI I [ MDHD EV EPRI I [ MDHD EV EPRI I I MDHD EV EPRI I
¥ 0 ¥ 0

I EE & BE Base Case I | EE & BE Base Case I I EE & BE Base Case I | EE & BE Base Case I

Megawatts (MW)

6,500

6,000

2024
2025
2026

& 8 &
S S
e Moderate

2030
03
2032
2033

——High

2034
2035
2036
2037

=== High Managed

2038

s LW

2042
2043
2064

2045



KEY FINDING (1/4)

Electric Vehicle Demand in Year 2035 - Moderate Case

1200

1000

8O0
=z
£
L]
=400
S
o
(=]
=
400
200 | |
Electric Transportation is the single largest driver i I I I 11 I I
of load growth, expected to increase the 0 1 2 3 & 5 & 71 2 1B W 15 % W B 19 0 N 2 B
distribution system demand by up to 900 MW by Hax

2035.

Max of Medium-Duty Heavy-Duty EV o Max of Light-Duty Electric Vehicle 41




SUBSTATIONS




KEY FINDING (2/4)

Year 2035

Large
Substations Substations

- Mormal Loading .
B0 NeedsAttention

B oceedsCapaciy @

43



SYSTEM NEEDS - SUBSTATIONS

RECEIVING STATION - LARGE SUBSTATIONS

DISTRIBUTING STATION - SUBSTATIONS

MVA

800

700

600

500

400

300

200

100

Q

Water System
Project NEXT T

Port of LA
\\

G P B R

—lloderate ee———High —HighManaged e—low

MVA

300

50

200

150

100

50

o
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s R S gL C ﬁ?ﬁ@«‘;”@u\oﬁ

FFL PP L PP TP E

— IOHErEAE  e—Hirh —e—igh Managed —e—low
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33,000 Volts. Equivalent of 4,000 AC
Units

4,800 Volts. Equivalent of 600 AC
Units

Pole Top Transformer

< 120 Volts. Equivalent of 5 AC Units




SYSTEM NEEDS - CIRCUITS

34.3 KV CIRCUIT NEEDS

4.8 KV CIRCUIT NEEDS

MVA

600

500

300
200
100

0

FEEL L PSP L PP F T

w—lloderate ss=High es—HighManaged e—low

MVA

800

500

400

200

100

0
i

A
FEFL L PSP IS PP 5

— (oderate ee—High e—Hgh©Managed eslow
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KEY FINDING (3/4)

» Managing residential EV charging has a
significant effect on reducing the demand on the
4.8 kV distribution system.

= Shifting residential charging times away from
peak hours reduces the capacity shortfall of
Distribution Stations and 4.8 kV Feeders by 31%
and 48%, respectively by 2035.

1200
1,000
800

400
200

Shifting Residential EV Charging (2035)

0 2 4 6 B8 10 12 14 16 18 20 22 0 2 4 6 8 10 12 14 16 18 20 22
High High Managed

400
500
400

= 00
200
100

0

4.8 KV Circuit Needs

2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 20346 2037 2038 2037 2040 2041 2042 2043 2044 2045

High == - High Managed

471



KEY FINDING (4/4)

Local Solar is misaligned with peak demand.

= Peak demand will shift from 5 PM to 7 PM, mainly
due to residential EV charging.

« Solar + Storage can align peak demand with local
solar.

Peak Period ﬁ
1

|
o0 1 2 3 & 5 & T 8 9 W M 12 13 1% 15 16 1T 18 W 20 N 12 13
Hours

e Splar PV e Load



RECOMMENDATIONS



RECOMMENDATIONS

Equitably prioritize and address distribution system needs to maintain reliability while
supporting future electrification demands.

Optimize residential EV charging through strategic rate design and tailored charging
programs.

Modernize and automate the grid to accommodate higher penetration of Distributed
Energy Resources.

Pair solar and storage to hetter align with the shifting distribution system peak.

Expand customer programs to address location-specific distribution system challenges
effectively.

50



Plan
Development

System Needs

Load
Forecast

Load
Modifiers
(DER)
Assumptions

(START) Data
Caollection

Current Year
Assessment

Scenario
Development




Q&A

Advisory Group Discussion and Comments
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LA'Il][I PLAN
Preliminary Results (10f 2)
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LA100 PLAN (FORMERLY SLTRP)
MODELING OVERVIEW

_—
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T e

PRESENTED BY:
Robert Hodel

INTEGRATED RESOURCES PLANNING

DECEMBER 5, 2024




AGENDA

1. Scenario & Modeling
Overview

2. State & Local Policy
Modeling Results

A -
<

Wi

3. Sensitivities

4. Questions & Answers _ f .
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MODEL RUNS

LEIE[I PLAN: STATE POLICY LAT00 PLAN SENSITIVITY:

» Additional local policy sensitivities are still being modeled

60
RPS: Renewable Portfolio Standard: 5B 1020 adds 2035/2040 interim targets to 58 100



MODELING OVERVIEW: MODULES

Capacity expansion feeds into other modeling modules

| l

CAPACITY EXPANSION
MODELING

FRIIIII'.‘TIIII COST
MIIEI.IIG

Iteration is needed to validate results

61



ARS Overview A

Ascend Analytic sV
Configure Existing Candidate Resources Constraints
M ODEI_lNG UVERVIM Resources - (Resource Options for -

9 Expansion Portfolio) Reserve Margin

CAPACTYEXPANSION =~ ¥ ..
L Hydro

L Storage

Emissions Targets

RPS Mandates

IG

Natural Gas - m -

d Converting to H2 ‘l Geothermal
—_

A Nuclear - - <
p— ARS selects resources from the candidate list to determine

BA ... the timing, location and quantity of new resources that
will serve load at the least-cost subject to the constraints

Energy Generation

0900 ®

(

ARS: Automated Resource Selection, a proprietary software package by Ascend Analytics for capacity expansion modeling

MODEL DESCRIPTION INPUTS OUTPUTS

Selects least-cost portfolio of resources Candidate resource options, price forecasts, Informs what to build, when to build it, how
that meets model constraints model constraints much to build, where to build




Unserved
MODELING OVERVIEW: | werc Jowcrnor

Loss of load probability - The probability of an event where load  TTsesmmaas”
RELIA BI Lm LOLP exceeds available generation resources § alhioalicl
Loss of load hours / expectation = The expected number of hours g
LOLH/LOLE | (LOLH) or days (LOLE) where load cannot be met with available = ] [ e
generation resources g-
EUE Expected energy unserved — The expected amount of load, in MWh, é b
that cannot be met with available generation z \__,,/_/ —
\9 Wind Generation
MW Short | The largest shortfall from inadequate generation resources —  Loss of load hours —
Effective load carrying capability = The expected capacity HOUR OF DAY
ELCC contribution from variable renewable resources, usually as a
function of the penetration of a renewable technology in a power 4
system A\
Ascend Analytics\
*Source: EPR/

MODEL DESGRIPTION INPUTS OUTPUTS
Assesses capacity expansion resources Portfolio of capacity expansion resources The probability of an
to ensure there is enough generation event where a load exceeds available generation

. o resources
capacity to balance electricity supply R pp——

and demand (resource adequacy) adequacy events per study horizon (1event in 10
years)




Production Cost Overview

MODELING UVERVIM: Simulate and Dispatch LADWP's system on an hourly basis to understand how the portfolio meets customer load

Simulated renewables, load Energy storage and transmission  Hourly renewable generation, dispatch for thermal

and generator outages resources used optimally serve  assets and batteries, emissions, curtailment, etc. are
‘i‘ load after renewables and outputs from the production cost model
' thermals

v A
Solar .

-
<4 -b - gy = l&

Dispatch
Weather
o )
Storage
d Dispatch
Loy
Force Arah i ¥
Ol.ltages Ascend Analytics

MODEL DESCRIPTION INPUTS OUTPUTS
Simulates Power System hourly dispatch Portfolio of capacity expansion to System operating costs (fuel, emissions, variable

to serve customer load resources verified via reliability modeling operations & maintenance), energy generation
(renewables, & non-renewables), and dispatch

(energy storage), emissions, curtailment

(resource adequacy)




MODEL RUN OVERVIEW:
LA100 PLAN

Policy

» Assumes all natural gas-fired generation retires by the start of 2035.

» Assumes multiple green hydrogen-ready generation projects come in-service to

serve as backup.
o Starting 2035, all green hydrogen-ready generation is operating solely off
green hydrogen

Distributed Energy Resources and Electrification
» Distributed “Local” Solar: High (1,898 MW by 2035)

« Distributed Energy Storage: High (331 MW by 2035)

» Demand Response: High (815 MW by 2035)

« Energy Efficiency®: High (3,794 GWh by 2035)

» Building Electrification: (1,169 GWh by 2035)

» Transportation Electrification: (5,122 GWh by 2035)

65

“Incremental to historical guantities, starting 2023-onwards



MODEL RUN OVERVIEW:
(REFERENCE ONLY) SB 100

Policy
» Assumes natural gas-fired generation remains online through 2045 to serve
as backup and meet losses pursuant to SB 100.
» Assumes green hydrogen-ready generation, operating at 30% green
hydrogen by volume, from in-service through 2045, for the following projects:
o IPP Renewed
o Scattergood Units 1and 2 Modernization

Distributed Energy Resources and Electrification
» Distributed “Local” Solar: Moderate (1,616 MW by 2035)

» Distributed Energy Storage: Moderate (248 MW by 2035)
» Demand Response: Moderate (615 MW by 2035)

» Energy Efficiency*: Moderate (3,434 GWh by 2035)

» Building Electrification: (1,169 GWh by 2035)

» Transportation Electrification: (5,122 GWh by 2035)

“Incremental to historical quantities, starting 2023-onwards



SENSITIVITY OVERVIEW:
LA100 PLAN LOW LOAD/HIGH DER (1 OF 10)

Policy
= Assumes natural gas-fired generation retires by the start of 2035.
Assumes multiple green hydrogen-ready generation projects come in-service to
serve as backup.
o Starting 2035, all green hydrogen-ready generation is operating solely off
green hydrogen
Assumes lower electric consumption and peak demand

Distributed Energy Resources and Electrification
Distributed “Local” Solar*: Highest (2,072 MW by 2035)

« Distributed Energy Storage: Highest (432 MW by 2035)
+ Demand Response: Highest (948 MW by 2035)
Energy Efficiency*™: High (3,794 GWh by 2035)
Building Electrification: (1,169 GWh by 2035)
Transportation Electrification: (5,122 GWh by 2035)

“Only net-energy metered solar increased fo “Highest” fo reduce load; other distributed solar remained at “High” levels &7
“lncremental to historical guantities, starting 2023-onwards




MODELING RESULTS:




Ascend
Analytics
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Better mac




Modeling Status

Model Run Status

LA100 Plan

SB100 Reference Case

LA100 Plan — Low Load

Price Sensitivity (Low natural gas and high renewable energy prices) In Review

Price Sensitivity (High natural gas and low renewable energy prices) In Review

Disallow In-basin Combustion In Review

No Hydrogen Supply Available In progress
High Distributed Energy Resources In progress
Shortage of Hydrogen Supply (Impact to reliability) In progress
Low Distributed Energy Resources (Shortfall due to low customer adoption) Not Started
High Load (Accelerated load growth due to electrification) Not Started
Resource Constrained (scarcity of resource availability) Not Started
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LA100 Plan Key Takeaways

* To reach the goals of the LA100 Plan, LADWP will acquire 25,000

o 2000 MW of Solar collocated with Battery Storage by 2030 (333

20,000
MW per year), 4400 MW by 2035, 7750 MW by 2045

o 500 MW of Wind by 2030 (125 MW per year), 1150 MW by
2035, and 2900 MW by 2045

15,000

o 125 MW of Geothermal by 2030 and 900 MW by 2035

Total Capacity (MW)

o 3270 MW of in-basin green hydrogen capacity by 2035

* Demand side plans include

o Electrification efforts for vehicles and buildings adding 71% of

2024 2026 2028 2030 2032 2034 2036 2038 2040 2042 2044
load growth by 2035

m Coal B |n-Basin Gas Apex
o Energy Efficiency and Rooftop solar growth to save 17% of load = IPP Gas IPP Hydrogen ® In-Basin Hydrogen
by 2035 ® Demand Response M Nuclear B Large Hydro
* Total Cost for LA100 Plan are estimated to add m Small Hydro m Castaic m Pumped Storage

approximately $18 Billion above the costs of meeting m Distributed Storage ~ BESS m BTM Solar

California’s energy mandates W Existing Geothermal # New Geothermal Existing Wind
New Wind B Offshore Wind Existing Solar
New Solar New Solar + Storage

A\
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LA100 Plan Generation by Year

* By 2033 Solar generates over half of LADWP’s energy.

* In basin green hydrogen provides energy only during critical
periods for grid stability

* Starting in 2036 wind and geothermal account for nearly one-
third of total generation

* Starting 2035, generation exceeds retail sales by 49%
* Coalretires in June of 2025

* Natural gas provides 30% of generation in 2024, dropping to
15% in 2030 and 0% in 2035

* In basin natural gas provides 15% of generation in 2024

* In basin green hydrogen provides less than 3% of generation
starting in 2035

Energy Generated (GWh)

2024 2026 2028 2030 2032 2034 2036 2038 2040 2042 2044

60,000
50,000
40,000
30,000
— o R ey
20,000
10,000
C‘ L
mm Coal
Apex
IPP Hydrogen
I Nuclear

mm Small Hydro

In-Basin Gas
[ IPP Gas
I [n-Basin Hydrogen
B Large Hydro
I Geothermal
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Resource Assumptions for New Builds

WASHINGTON

The earliest date to add new candidate resources is 2027

Solar will continue as the dominate new resource

LOS ANGELES’

o All solar builds are collocated with four-hour storage as the 2:1 ratio of solar AL e

to storage capacity (be in 100 MW of solar will have 50 MW of storage) Ly

OREGON

= Most solar will be in California and Arizona

= Annual build limits — 1,000 MW; Total limit — 7,000 MW

Onshore wind is limited due to low resource potential in Southern
California

o Most likely locations for wind are Wyoming and New Mexico with
transmission limits

= Annual build limits — 500 MW:; Total limit — 3000 MW

Offshore wind becomes available in 2030 as a candidate resource ] & P i ARIZONA

Conventional geothermal limit set at 250 MW

* Enhanced geothermal becomes available in 2035

CITY OF LOS ANGELES - .
. IN-BASIN ok ENERATING BAJA
'GENERATING STATIONS | 3l CALIFORNIA
STATION -
Fataral Gas.

Green hydrogen will fully replace natural gas generation by 2035




Generation Cost by Technology Type

Capital Cost, 2035: $/kW range by technology

Energy Storage (10-hr)

Energy Storage (8-hr)

Energy Storage (4-hr)

Geothermal (Enhanced Geothermal Systems)***
Geothermal (Hydrothermal)

Solar (Distributed PV Residential)
Solar (Distributed PV Commercial)
Solar (Utility PV Plus Storage)
Solar (Utility PV)

Wind (Offshore)**

Wind (Land-Based)

Green Hydrogen-Fueled Power Generation*

[
I
]
]
I
S
1
[ ]
[
]
I
L
$2,000 $4,000 $6,000 $8,000 $10,000 $12,000 $14,000

$IkW

$16,000

Note: Solar Distributed and Green Hydrogen-Fueled Power Generation resources were fixed into the model, per local policy and reliability purposes, respectively. Estimated prices shown for the
year 2035, in 2024% (USD), and derived from NREL Electricity Annual Technology Baseline (2023 & 2024 versions), Bloomberg New Energy Finance, and LADWP Subject-Matter Experts.

Ascend Analytics
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Plan Requirements

LA100 Plan
* Reliability
o Target Loss of Load Expectation (LOLE) of 0.1 days per year or less
* Energy:
o 80% of load served with renewable generation by 2030 and beyond

o 100% of load with clean generation by 2035

SB100 Reference
* Reliability
o Target Loss of Load Expectation (LOLE) of 0.1 days per year or less
* Energy:
o 60% of retail load served with renewable generation by 2030 and beyond
o 90% of retail load with clean generation by 2035; 95% by 2040; 100% by 2045

A\
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What makes a Plan Reliable?

* Resource Adequacy Models — Stress test the resources mix for serving load around the clock
* Target Result is a Loss of Load Expectation (LOLE) of 0.1 days per year
o LOLE is an average over many future simulations
o Load shed during a day is considered a lost day regardless of the duration of outage (1 hour to 24 hours)

o LOLE = 0.1 indicates that over all future simulations the system will experience an average of 1 day of load shed every ten
years

o Most have moved to LOLE
o 2.4 hours per year can be spread over multiple days making LOLH=2.4 a more forgiving target compared to LOLE=0.1

* The LA100 Plan meets the LOLE=0.1 target all years in the model

N
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Reliability Contribution

* Aresource’s contribution towards reliability is
expressed as the Effective Load Carrying Capacity
(ELCC) which also provides the resource Accredited
Capacity

* ELCC can be thought of as the portion of a resource
nameplate capacity that counts towards reliability

* Nameplate capacity shows the maximum value a
resource can generate at any given time

* Accredited capacity shows the value a resource brings
to the system over all hours

* For example, a 100 MW solar plant can generate 100
MW in the middle of the day in the summer, but
provides limited reliability in the evening and night
hours. The ELCC value is set to 9% in the model.

* |In terms of capacity value, solar and storage provides
46% of nameplate capacity towards reliability

50

40

30

20

10

Nameplate and Accredited Capacity (MW)

90% 92%
77%
47%
26%
- ] ] L] ] L]
X 2 (s} e 2 @
® Gl & Gl 0 o
3 & ) & & &
X & & &
& N N <&
Nameplate M Accredited
4
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LADWP Load Projection — Mid Case

* Load growth projections show modest growth over time with annual load increasing at 1.3% from 2024 to 2035 and 2.6%
from 2035 to 2045

* Peak demand will increase more rapidly at 2.5% per year from 2024 to 2035 and 1.6% per year from 2035 to 2045
* Load growth is driven mainly with population changes and electric vehicle adoption rates

* Increased energy efficiency and rooftop solar will offset some of the electric vehicle growth

10,000
Annual Load Growth (GWh) ’ Annual Peak Demand (MW)

40,000 6,000

2z
2
30,000 3
= 4,000
20,000 x
o
a
10,000 2,000
0 0
2024 2026 2028 2030 2032 2034 2036 2038 2040 2042 2044
AR A A A L I A
R P P e N N
Energy Efficiency B BTM Solar
mm Building Electrification mmm Transportation Electrification 2
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Total New Resource Build 2025 to 2045 Comparisons

All Values Shown in MW of Nameplate Capacity

Resource LA100 Plan SB100 Reference
Solar 8546 6946
Battery Storage (Collocated with Solar) 4616 3066
Battery Storage (Standalone) 145 770
Land-Based Wind 2250 1850
Offshore Wind 650 1050
Geothermal 900 350
Pumped Hydro 650 0

Green Hydrogen — In Basin Generation 3253 39

Green Hydrogen — IPP 600* 65

* LADWP share is sh
share is shown Ascend Analytics * 79



LA100 Model Output Summary

Initial capacity expansion resulted in a reliable portfolio with in-basin green hydrogen

Production cost models showed high usage of in-basin green hydrogen

= Units ran 25% of the time

o 230 thousand tons of hydrogen fuel consumed annually

Manual additions for wind, solar, storage, and geothermal reduced reliance on in-basin green hydrogen (reduced NOx)

o All units run less than 10% of the time, some below 5%

o Renewable additions reduced hydrogen fuel consumption by 70%
Solar and storage meet most of LADWP’s growing load

o Solar provides 1/2 of total generation by 2045

o Storage shifts solar to evening hours to reduce reliance on thermal units

300,000

250,000

200,000

130,000

100,000

50,000

0

In Basin Hydrogen Consumption (tons)

e Final Model

/\//-V—\/

2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045

Y
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LA100 Plan Percent Renewable and Clean Generation

LA100 Plan will meet the RPS goal of 80% by 2030

* Clean energy exceeds retail sales on an annual basis starting in 2031

By 2035 only clean resource remain in the system

By 2045 clean energy generation will exceed retail sales by 49%, dropping to 24% when curtailed energy is not counted

160%

140% ’
120% )/
100% ———

Pre——
30% £

40%

Sales

20%

Generation Percent of Retail

0%

2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045

Renewable ——Renewable and Clean — — Renewable and Clean w/ Curtailments Ascend Analytics * 81



Energy Curtailments in LA100 Plan

* LA100 Plan will include high levels of variable resources
leading to the need to curtail or sell power off system
during times when generation greatly exceeds load

* Energy storage allows LADWP to shift power to times CAISO Historical Cumulative Curtailments
when it’s needed 3,000
- - . = 2,500 2023
* Ultimately, the amount of energy storage required to avoid % £~ 2022
curtailments is prohibitively expensive leading to aneed to 8 £ 2,000 2024
have some curtailment § € 1500 e 202
S E 2021
* The chart on the right shows curtailed energy amountsin £ g 1,000
CAISO (the grid operator covering most of California) © 3 s00 . 2018
where energy curtailments increase abruptly every year 0 -
during spring months Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
2018 2019 ——2020 ——2021 ——2022 ——2023 —2024
A\
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LA100 Plan Hourly Generation — January 2035

* January has modest load requirements coupled with limited solar generation

* Most of the midday generation is stored by batteries for use in the evenings

In basin hydrogen serves load in the middle of the night after batteries have fully discharged

In basin green hydrogen Most daytime generation
comes online late in the exceeding load is stored
10,000 evening January 15-21, 2035 for evening hours
5
= 5,000
c
= il
g o'WWWMWWWWWMWWWWMMWWWWWWWWWWMMMWWWMMMMWMMMWN
&
-5,000 mmm Nuclear mmm Geothermal PP Hydrogen
Wind I Castaic I Pumped Hydro
Battery I In-Basin Hydrogen I Large Hydro
s Small Hydro Solar BTM Solar
—_—oad emeee Load + Energy Storage Charging

g \
Ascend Analytics * a3



LA100 Plan Hourly Generation — April 2035

* April load is low compared to the other months of the year
* Solar generation is high creating a lot of excess energy during the day with a lot of curtailments

* In basin hydrogen is not needed due to the low load and high solar generation

Batteries do not shift significant
solar generation due to lower

High solar generation and low
load leads to high curtailments

load requirements April 15-21, 2035
10,000 ‘/
z
= 5,000
5
=
0|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||IIIIIIIIIIII||||||||||||||I||I|IIIII||||||||||||||IIIIIIIIII|||||||||||IIIIII||||||||||||||||||||||||
&
-5,000 mmm Nuclear mmm Geothermal mm IPP Hydrogen
Wind mmm Castaic mmm Pumped Hydro
Battery I In-Basin Hydrogen B L arge Hydro
mm Small Hydro Solar BTM Solar

—oad mmea Load + Energy Storage Charging Ascend Analytics ¥ g4



LA100 Plan Hourly Generation — August 2035

August generation relies more heavily on battery storage to capture all solar generation exceeding load

Higher evening load requires the batteries to cycle more in order shift daytime generation to evening hours

* In basin green hydrogen is rarely used since the solar can fill the storage during the day

Batteries shift much more solar
generation to evening hours

Higher load requirements lead to
low energy curtailments

10,000 August 15-21, 2035 /
s
S 5,000
c
kel
= I
|IIIIII| ||||||||||||||||||II|||||||||| ||||||||||| il |||||||||||||III||||||||||||||||||||||||||||||||||||||||||IIIIII|||||||||||||||mn|m|||||||||||||||||
b
-5,000
mmm Nuclear mmm Geothermal PP Hydrogen
Wind mmm Castaic mm Pumped Hydro
Battery I In-Basin Hydrogen I | arge Hydro
mm Small Hydro Solar BTM Solar /

S
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LA100 Plan Generation Patterns by Month and Hour for 2035

Solar Generation in average MW

1 2 £l 4 5 & 7 2 i | 2 23 24 . . a .
e B I TR T T 331 asio 81 s aoes 30 » o o o * Battery Charging aligns with solar generation
February [\ o o 1] o o o o o (1] [+] = .
M A BN BN “ W » 3 capturing excess daytime energy
May (] o @ a Q Q 07 3 ] o o L]
iy s & 8 @ & s - o« « . * Battery Discharging is concentrated in the
August (1] L] o [} Q o 454 ] o o L] & &
wpember 0 6 8 o o o ° o o o evening hours (hours 19 to 24) with some
October (] o a [ Q o o o ) o o ” a - .
Mwmberi B 8 B o4 8 o4 & 4 4 8 0 nighttime generation in June July and August

Battery Charging and Discharging in average MW * In basin hydrogen dispatches mostly in the

;L s & 1 8 9 1 14 EE I s % H
TR R B ho winter months when solar generation is lower
February B0 43 23 17 13 2w 71 135 8 6 252 164 1 .

March 06 S0 3 23 7 ¥ 83 W & 268 201 but IDad Is 5t|" mOdest

Agril BE s1 30 3 30 3z 57 -1z 53 230 180 136

May % 54 £ 5 3z am 8 =18 =25 124 103 105

ame e = noE AR % @ = * Spring months have limited need for batteries

147 i0& 63 53 56 53 36 <13 -E4 134 176 i -
R s & s B e due to the low load and high solar generation
Octaber 59 33 1 1z W 5 6 w7 a7 314 244 us
Nowember a8 21 1% [ ] 1 24 a8 BO -1 4 5 i a7
December 31 34 17 12 15 7 52 B2 15 183 140 74

In-Basin Hydrogen Generation in average MW
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Carbon Emissions

* (Carbon emissions will drop by one-third between 2024 and 2026 driven in large part by the retirement of IPP coal
* Starting in 2027, renewable additions will decrease generation from natural gas
* In 2035 carbon emissions go to zero when natural gas is replaced with green hydrogen

* In contrast, the SB100 reference case levels out at around 2.5 million tons of emissions annually
7
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In-Basin NOx Emissions

* Nitrous Oxides will decline with decreased natural gas generation

* Green hydrogen emits nitrous oxides, but the low use of the hydrogen units will result in very low levels of emissions
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LA100 PLAN
PUBLIC OUTREACH MEETINGS

Timeframe Meeting Description & Content (Topics to be covered)

LADWP Overview and Recent
(weekday evenings and Accomplishments, LAT00 Plan Orientation, Key Considerations

Saturday morning) LA100 Plan
and Sensitivities, Modeling Framework, Preliminary Results
and Tradeoffs, Implementation and Considerations for Risk Factors

Additional Meeting Series targeted for March 2025 once final modeling is complete 93



MEETING DETAILS

JANUARY/FEBRUARY 2025

2 IN-PERSON AND 1 VIRTUAL
HARBOR & VALLEY

BILINGUAL SLIDES
SIMULTANEOUS TRANSLATION

FACILITATED Q&A




ladwp.com/SLTRP
New Webpage
Coming Soon
DIGITAL OUTREACH TOOLKIT
FLYER
SOCIAL MEDIA CONTENT
NEWSLETTER CONTENT

GRAPHIC ASSETS

FOLOW US & SHARE:
INSTAGRAM: @LADWP1
X: @LADWP
FACEBOOK: @LADWP
NEXTDOOR

EARNED MEDIA
NEWSLETTERS

EMAIL: PowerSLTRP@ladwp.com

New email coming soon
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Results #2

NEXT STEPS: MEETING MAP v A5 Maating

Discuss Final Model Results
Discuss Final Sensitivities

Transmission System
Results #1 Planning AG Meeting
December 2024
Present Results M
Laying the Foundation Public Outreach #1
April 2024 Phase 5 January - February 2025
Building Blocks Community Outreach April 2025
Assumptions Package Public Engagement Sensitivities
Phase 3 Debrief on Feedback

Modeling
w— July 2024 - March 2025
Scenario Development Modeling

Launch May - June 2024 Distribution System
March 2024 Developing Scenarios Planning AG Meetings
Kickoff Finalizing Sensitivities

LAIOD Plan Advisory Group Oraft Meeting Plan

PFlease note that dates are tentative and subject to change based on needs of the [ AI00 Plan process. %






