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Preface

ThisIntegrated ResourcePlan (IRP)was developed in accordance with the mandates set forth in Senate Bill

350(SB350), enacted to advance Californi adThisregpotmmi t ment t o
investigated six scenarios, each offering a nuanced per
accelerated adoption of 100% Clean Energy by 2035. The comprehensive analysis of these scenarios formed

the basis for the strategic decision-making to ensure the IRP is robust, adaptable, and aligned with the

dynamic nature of the energy sector.

The IRPis not merely a document prepared to fulfill regulatory obligations; it servesas G WP 8leprint for a
future where energy is both reliable and sustainable,while safeguarding the welfare of the City and its
residents for generations to come.

The preparation of the IRPwas a collaborative effort, drawing on the expertise of Ascend Analytics, Strategen
Consulting, and dedicated internal staff. GWPappreciates the community and Stakeholder Technical
Advisory Group (STAGmembers for their invaluable contributions , support, and dedication in shaping the
trajectory of GI en.delSEAGmembersearegy | andscape
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Mike Borisov, Resident atlarge member

Anita Quifionez Gabrielian, Glendale Latino Association (GLA)

Peter Hebert, Resident atlarge member

Karin Kachler Resident atlarge member

KarenKwak Gl endal e Tenantds Union (GTU)
Grant Michals, Glendale Homeowners Coordinating Council (GHCC)
Gustavo Moreno, Residentat-large member

Glenn Pittman, Resident at-large member

Kurt Sawitskas Residentat-large member

Greg Tan Glendale Chamber of Commerce

Pierre Thompson, Glendale Unified School District (GUSD)

Jack Walworth Glendale Environmental Coalition (GEC)
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Glendale Water&Power 8s ( GWP) 2024 | rRPergserdasta strdtegifer meetng ce Pl an  (
forecasted peak and net energy demand, plus a planning reserve margin (PRM) to address contingency

events and grid reliability over a five to twenty year planning period. This strategy focuses on ensuring that

greenhouse gas (GHG) emission reduction as well as renewable and clean energy targets are met.

4 BR%35, 4B 4/9R! 4 B3/ 5D# %. . ) . "

The IRP considered candidate resources for an incremental buildout that were included in all modeled

portfolio scenarios and were limited only to non -fossil, renewable, and clean energy resources that GWP

could realistically procure. These resources include solar, wind, geothermal, nuclear small modular reactors

(SMR), battery energy storage systems (BESS), and green hydrogen. Thhosen portfolio demonstrates

GWPOs strong commitment to cl ean eanalgasgesourdeyby2085withwer i ng o
clean firm generation.

GWPand the Stakeholder Technical Advisory Group (STAG) developegix portfolio scenarios for
consideration. Initially, only five scenarios were to be developed, but it became clear that a sixth scenaio was
necessary.GWPrelied heavily on STAG input,together with information garnered from Community Townhall
events. All scenarios wereextensively and comprehensively modeled analyzed and reviewed to ensure
completeness and accuracy.

The resultant chosen resource portfolio meets forecasted load and greatly exceedsstate renewable energy

and clean energy goals As required by the California Energy Commission (CEC) in th@ublicly-Owned Utility

Integrated Resource PlarBubmission and Review Guidelingg The | RP Filing must address
diversified procurement portfolio of short - and long-term electricity, electricity-related, and demand-

response products and strategies or programs. 0

The IRP employed an overall modeling and planninghorizon extending from 2024 through 2045. To comply

with statutory mandates, the IRPneeded to satisfy and plan for 2030 and 2045 targets. In addition, the

modeling focused ontheyear2035 al i gni ng wi t h QithGoun€il dbiegtive tofachi®k endal ed s
100 percent clean energy by that year.
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1. Executive Summary
The Results of Integrated Resource Planning

4 ERAAT AAOBIAOODD A T EI
Of the six scenari os pr esent setectedSchnario € CarbpnFoeeby@d3®e ndal ed s
with Local Resource FocusThis scenarioe x c e e d s Ca | i sfveoctean iereergysmaradgtegwhile also
meeting the City opérce@temewatlethrged The stldrtddscerdafio@lso presents the
most aggressive path for meeting renewable and zero-carbon generation requirements as it heavily relies on
the rapid implementation of hydrogen prior to the diversification of the resource mix . In addition, the Carbon
Free by 2035 with Local Resource Focus scenario was based on the assumption that distributed energy
resource (DER) installations and demand response (B) adoption significantly increase in the future due to
more aggressive marketing of rooftop solar and DR for GWP customers. GWP also acknowledges the
challenges of adopting Scenario 4 with the uncertainty in availability of the selected firm clean technologies,
which is further elaborated in Chapter 12. Action Plans Hence, based on model results and interpretation,

GWP has set up Scenario 1 as the staff recommended contingency scenario in casthe resource mix
specified in the selected Scenario 4compromisest he r el i abil ity of GWPO6sS energy s\

The path forward in the selected portfolio includes a mix of geothermal, wind, solar PV,and energy storage
while keeping Grayson Unit 9, Magnolia, and the internal combustion engine (ICB unitsfi currently being
installedfi online until 2035 when the natural gas generators will either be converted to hydrogen or retired
to be replaced by a clean resource The Intermountain Power Project (IPP) converts partially to hydrogen in
2025 and fully to hydrogen in 2035. In addition, the net load growth is limited , should the aggressive
adoption of DER rooftop solar and energy efficiency materialize. Figure 1 shows the energy mix from the
resources in the selected scenario.
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Figure1. Carbon Free by 2035 with Local Resource FocusSglected) Portfolio Annual Energy Produced and Consumed
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Geothermal contributes a large amount of energy to Glendale. Due to the limited transmission capacity
available for Glendale, geothermal provides significant value since it makes efficient use of the transmission
lines. Wind and solar generation are added as much as possible to fill the transmission lines.

The capacitybuildout for the selected portfolio is shownin Figure 2. In the buildout , natural gas capacity
remains online through 2035 when it is replaced by hydrogen. Energy storage will provide a significant
amount of capacity to GWP with long duration (100 -hour storage) coming online in 2030.
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Figure 3 depicts the planned resource additions and retirements in the Carbon Free by 2035 with Local

Resources Focuselected portfolio . The already planned ICE unitaddi i ons occur in 2025 and 2
conversion from coal to a blend of natural gas and hydrogen occurs in 2025.
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Figure 3. Carbon Free by 2035 with Local Resource FocusSelected) Portfolio Resource Additions and Retirements

In the short term, GWP will continue its focus on increasing the penetration of DERs from customersited
solar PV and energy storage, as well as on its effective energy efficiency savings initiatives, including DR and
other demand-side management (DSM) measures
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Figure 4 shows the annual cost of the selected scenario. Behindthe-meter (BTM) solar costs accumulate

immediately with the aggressive push to increase rooftop solar. Costs shown inFigure 4 represent only the

costs of future resources that have yet to be identified. As such, expenditures for the on-going p rojects that

are being added to the resource mix during these years are not included. Therefore, the costs for the ICE

units, Eland, the planned7 5 MW ener gy storage project, Schollds Canyo
included in Figure 4.
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Figure4. Carbon Free by 2035 with Local Resource FocusSelected) Portfolio Annual Cost of New Resources

In the long term, GWP plans to fully decarbonize its resource mix by integrating more wind, solar, and
geothermal energy into its system along with potentially replacing natural gas generation with hydrogen
generation. Energy storage will provide a method of managing the renewable generation, provide needed
capacity, and make efficient use of transmission capacity. Hydrogen generation remains the most promising
option for clean, firm, and dispatchable energy, which is the reason for including it in the IRP. With joint
efforts on a federal, state, and local level, GWP will be working with concerned counterparties to ensure the
dispatch of the new green technology in the most efficient, resilient, and cost -effective manner.
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IRP Key Findings
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Three key findings that would help further a transition to clean energy resulted from the integrated resource
planning process.

AAAETTT1 T CERDAI 2ARDEOAAOD
A transition to a clean resilient energy system relies on technical progressfor medium -duration and

long-duration energy storage and green hydrogen fuel, or other technologies providing clean firm
generation (such as nuclear SMRs or renewable natural gas)

Multi-day long-duration energy storage (LDES)kan shift variable generation over several days however this
technology is not yet commercially available. Long duration storage provides dispatchable capacity by
shifting generation over many hours. In the context of the IRP, LDEServes a critical role as seasonal storage,
particularly storing surplus generation during periods of high renewable generation and low demand, for
subsequent release during seasons or periodsof heightened demand or decreased renewable generation.
Long-duration storage, however, has a low efficiency ratei approximately 40 percent to 50 percent
efficiency. Installation requires large amounts of landfi approximately 3 MW per acrefi and the cells cannot
presently be stacked to economize space.Some pilot projects are being planned with small capacities. A
company called Form Energy is developing a 108hour Iron-Air battery with plans for small pilots with
multiple utilities . Another company, ESSis developing a 12-hour Iron How battery, which isalso in the pilot
stage.

Medium-duration storage (approximately eight to ten hours) shifts variable generation from low demand to
high demand hours within a day. While commercially available, it is not yet widely installed .

Other promising technologies include green hydrogen fuel, nuclear SMR, carbon capture and sequestration
(CCS), andenewable natural gas. While none are commercially available, hydrogen and SMRshow some
promise.

Greenhydrogen presents itself asthe most probable technology, considering the possibility to convert
existing plants from conventional fuels to hydrogen exclusively for in -basin generation that is dispatchable
and carbon-free. Due to the need for continued technological advancements and new infrastructure, the cost
projections for green hydrogen use are high. Infrastructure is needed to get hydrogen to the power plants , a
situation that is challenging in urban areas such as the City ofGlendale. In addition, large losses occur when
transforming renewable energy to hydrogen and then back to clean power . As previously mentioned, IPPin
Delta, Utah will be one of the first hydrogen facilities in the world when it comes online in 2025. As a
participant in this project with the City of Burbank and the Los Angeles Department of Water and Power
(LADWP), Glendale will have an opportunity to gain significant insights in the use of green hydrogen which
will support the transition of our in -basin generation.

SMRs are, by design, small when compared to traditional reactors. They would provide carbon-free, fully
dispatchable generation. Costs however,will likely be higher than hydrogen . NuScalewas attempting to
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build the wor | d@bstthét projestivasEbeRtly camcellédderduse it lacked the necessary
subscribers to purchase its energy.
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Afull transition to clean energy requires that GraysonUnit 9, Magnolia, and the ICEunits currently being
installed be replaced with firm, clean options. However, retiring these resources creates reliability challenges
for GWP. Hence, GWP is exploring the options of transforming current thermal generation resources into

clean hydrogen producers, which in turn averts the compromise in system reliability. GWP is also planning to
build long -duration energy storage in the future as a means to increase reliability.

GWP is required to maintain operational reserves based on the N1-1 contingency planning. In 2035, the
peak load is projected to be 416 MW. To cover anN-1-1 contingency, GWP canonly rely on 113 MW from
the Southwest AC Intertie transmissionline; the remaining capacity must be local. Together, this generation
amounts to 376 MW, leaving GWP with a 40 MW shortfall which must be met with local generation?. Under
the adopted Scenario, all the local gas units will be retired, increasing the shortfall to 177MW. To maintain
system reliability, the retired units must be replaced with firm dispatchable capacity.

- AOOOA 2AT AxAAT A 2A01 OOAAOG &1 Oi OEA &1 O1 AAC
Based on the projected resource costs and market outlook, the modeling process selected geothermal, wind,

energy storage, and hydrogen generation as foundational renewable resources.Solarwas manually added in

2030 per the requirements of the scenario. The capacity expansion modeling process added gothermal

resourcesas soon as possible in all scenarios due to itshigh capacity and RPS contribution Hydrogen was

also selected for its capacity contribution. Energy storage, especially long-duration storage, was selected to
boost capacity for reliability and to manage fluctuations in daily renewable generation profiles.

$%6%, /1 0).)28()3

Many voices participated in developing the IRP, including direct and meaningful input from community
stakeholders. The integrated resource planning process was based on modeling and analyzing six resource
portfolio scenarios. GWP developed three of these scenarios; the STAG also developed threscenarios.

GWR  together with its consultants Ascend Analytics and StrategenConsulting, formed the STAG to assist in
developing scenarios to model and analyze in the integrated resource planning process. The STAG met six
times during a little over five months. GWP also held four Community Townhalls, starting at the end of June
and running through mid -November. GWP garnered valuable input and commentary from these Townhalls.
In addition, the STAG considered input from these Townhalls when developing its three scenarios.

L Refer to Table 17 in section-10 for detailed calculation and split of resources
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The STAG scenarios put a heavy emphasis ooustomer resources uch asrooftop solar PV, energy

efficiency, and DR) with a preference for local renewables,andd ean ener gy ti melines that e
2045 zero-carbon requirement. As a result of community interest, Ascend included the social cost of carbon

in its modeling and analysis. It is worth noting that even though Scenario 4 was endorsed by City Courcil, the

STAGvotewad eaning in favor of Scenario 1, which was also s

3E@ 01 OO0OA&ITEI 3AAT AOEI O
The six modeled scenarios contain varied resources and requirements.

Scenario 1. California Policy for Gean by 2045: Assumes GWP pocures resources to meet the California
mandates for renewable energy and clean energy. The mandates state that GWP must serve 6percent of
load with renewable energy by 2030 and 100 percent of the retail sales with clean energy by 2045. In this
path, GWP continues to develop geothermal, wind, and solar resources remotely while adding distributed
solar PV andenergy storage in Glendale. Natural gas units are expected to remain online after 2045 to
ensure system reliability while operating infrequently.

Seenario 2. Zero-Carbon Emissions by 2035 : Meets the City Council target of fully clean by 2035. GWP
aggressively procures renewable resourcesincluding geothermal, wind, and solar while also building storage
early in the process.Natural gas generation will be replaced or converted to a clean fuel source (suchas
green hydrogen) by 2035. Energy storage will provide necessarycapacity to maintain reliable operations. The
costs of this transition are uncertain asthey depend heavily on the cost of replacing natural gaswith green
hydrogen.

Scenario 3. Clean by 2045 with REC Purchases for Offsets: Procures resourcesto come within 10 percent
of the RPSrequirement and fills the remaining gap with RECpurchases.This scenariois meant to show the
least-cost path to fulfill the renewable energy and zero-carbon energy requirements of SB350, SB100, and
SB1020.

Scenario 4. Zero Carbon Emissions by 2035 : Meets the City Council target of fully clean by 2035.
Aggressively procures utility -scale geothermal, wind, and solar while pursuing customer-sited resources.
Rooftop solar increasessignificantly along with distributed batteries at residences.GWPwould also work to
increaseenergy efficiency savings.All natural gas generation transitions to green hydrogen in 2035
supplemented with long-duration storage.

Scenario 5. Zero-Carbon Emissions by 2042: Converts natural gas resourcesto run on green hydrogen
by 2042. GWPpushesfor increasedrenewable procurement in the near- and mid-term while working toward
transitioning away from natural gas. Giventhe longer timeline for a carbon free transition, GWPstops normal
operation of Magnolia power plant in 2038 keeping it for capacity and reliability purposes. In 2042, all natural
gasresourcestransition to green hydrogen fuel.
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Scenario 6. Zero Carbon Emissions by 2040: Achievesa carbon-free portfolio by 2040 through increased

procurements of renewablesand storage along with a full transition of natural gasto green hydrogen by

2040.

2A01 OOAA #APAAEOU -E@ EI ¢mou

Figure 5 shows the varying resource capacityportfolio mix in 2035 for all six modeled scenarios. Renewable

resources form the bottom of the ¢ buscestwittsthemnall umns,

resources topping the columns.

Resource Capacity Mix in 2035 - All Scenarios
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Figure5. Resource Capacity Mix in 2034: All Scenarios
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1. Executive Summary
Acting on the IRP Recommendations
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The goal of the actions resulting f trangtioningtorenewald i s t o n
and zero-carbon generationasquickas possi bl e, to strengthen reliability,
customers.

Toward that end, GWP will continue to explore and engage in power purchase agreements (PPA) that align
with the capacity buildout from the selected portfolio. In addition, GWP will focus on expanding the
integration of DER and look for innovative models to engage customers and businesses in the energy
efficiency and DR programs. GWP is working diligently with LADWP and the City of Burbank Water and
Power to explore joint infrastructure projects to expand and upgrade transmission capabilities, leveraging
shared resources.

GWP is updating its Electric Services Master Plan. Implementing that plan willensurethat GWds di stri but i o
system continues its high level of reliability and can effectively carry the forecasted increase in load.

GWP continues to monitor and assess changes in planning assumptions, policy, markets, technologies, and
all other factors affecting energy generation. GWP will respond to changes in these factors to pursue a
constant goal of delivering reliable, affordable, clean energy to its customers.

This | RP was written wit hpertehtene@ablé targets in mitd, teroughaee s 2035 1
leverage of local generation capacity, DR implementation, and forecasted advancements in greener
technologies to replace the remaining conventional generation by the target years.

To that end, GWP is currently working with a consultant on a study to determine the utility and the

communityds ability to adopt additional percemtair penetrati
Glendaleds electric customers. This same study will add
management measures equivalent to a minimum total peak dispatchable and peak-load-reducing capacity

of 100 MW. The effort to meet such goals is widely recognized as complex and onerous.The results of this

study will affect the action plans taken by GWP toward meeting the objectives set forth by Scenario 4 and

could be a trigger factor in resorting to a contingency scenario.

Glendale Water & Power 2024 IRP
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1. Executive Summary
Acting on the IRP Recommendations

GWP is committed to finding opportunities that will help the City shift toward a carbon-free future while

considering the implications of reli ability, sustainability, and affordability to the Glendale Community as a

whole. As evidence,Figure6d e pi ct s how GWPOs cl ean ensignfcanthpr ogress t hi
exceeded state requirements, demonstrating its commitment to sustainable energy practices.

GWP Clean Energy Progress
70%

60% -
50% -
40%
30% -
20% -
10% -
0% A

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

= GWP Clean Energy  ——CA Mandate

Figure6. GWP Clean Energy Progress

GWP also recognizes the uncertainty behind adopting hydrogen technologies and the questions raised
concerning the implementation time frame of a technology that i s not yet dispatchable. This is why GWP
adopts Scenario 4 as theselected scenario with preparation to adopt Scenario 1 as a contingency scenario in
the case of delays or technological lag in the development of hydrogen generation versus the adequate
timeline determined by the results of the model.

GWP is committed to the cause of sustainability and clean energy, as well as providing continuous
interrupted and resilient energy to its residents. GWP, hence, moves into the next planning period prepared
for all case scenarios and ready to adapt to any unforeseeable circumstances that might affect its ability to
maintain its reputable stature as a model utility.

Glendale Water & Power 2024 IRP
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GWP developed this IRP by employingan integrated approach that considered several specific planning
objectives. These key objectives were identified by GWP, the Glendale City Council, the California legislature,
and various state agencies including the Cdifornia Energy Commission (CEC), the California Air Resources
Board (CARB), and the California Public Utilities Commission (CPUC).

The driving factors influencing the IRP are shaped significantly by two pivotal directives: the California
mandatesandtheCi ty Council ds 100% Clean Energy by 2035 resolu
pillars for the strategic decision-making within the planning process.

The California requirements are:

A Reduce GHGemissions by 40 percent from 1990 levels by 2030 as mandated by SB 350, and then by
85 percent of 1990 levels by 2045 as codified by Assembly Bill (AB) 1279

A Achieve a 60 percent RPSby 2030 by procuring adequate renewable generation, as mandated by Senate
Bill (SB) 350, and updated by Senate Bill 100. In addition, meet the interim RPS goals of 44 percent by the
end of 2024 and 52 percent by the end of 2027.

A Achieve a 100 percent zeracarbon generation portfolio by 2045, also mandated by SB 100, with interim
goals of 90 percent zero-carbon generation by 2035 and 95 percent zero-carbon generation by 2040 as
mandated by SB 1020.

The Glendale City CouncilResolution 22-125 intends to:

A Achieve 100 percent of energy sales from clean, renewable, or norrcarbon-emitting resources by 2035.

A Adopt policies and practices designed to reach a goal of having at least 10 percent of GWP customers
adopt solar and energy storage systems by 2027

A Develop additional demand management measures, with a minimum total peak dispatchable and peak-

load-reducing capacity of 100 MW.

The convergence of these driving factors compels the IRPprocessto prioritize integrating renewable energy,
reducing emissions by either transtioning away from or significantly reducing natural gas generation, and

Glendale Water & Power 2024 IRP



2. The Integrated Resource Planning Process
The Inception of the Integrated Resource Plan

adopting DERSs. The planning process is not only shaped by legal mandates but also by the local vision and
commitment to environmental sustainability.
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GWPG6s i nt er na l-orientedgoats bavememainet! gonstant sinceits last IRP: servingts

customers with reliable, clean energy at affordable rates. In addition, the planning process retains a
consistent set of priorities:

Keep the lights on. G WP @nsnediate and ongoing priority is to ensure that itsc ust omer s6 Itsi ght s st
customersii residents, businesses,ndustries, and municipal servicesi expect reliable power. Reliability in

energy delivery supports the people and institutions that depend on constant power for their quality of life,

such as:

A Healthy lifestyles for household tasks, public lighting, and medical equipment.
A Income generation for home offices, business interactions, and industrial production.

A Quality lifestyles for the heating, cooling, and lighting of public buildings and schools.

This requires aresilient infrastructure to provide this power. While there are manydsometimes conflicting d
goalsin creating an integrated resource plan, an overriding and crucial priority is reliabili ty.

Renewable and clean energy generation. GWP prides itself an being a leader in progressing toward a
clean power system.GWPcontinuesto aggressivelypursue all available, cost-effective options for using
renewable and clean energy resources to generate and deliver reliable energy.ThisIRP seeks to accelerate
state mandated renewable and clean energy requirements to reduce GHG emissions that cause climate
change.

The community ascontributor. GWP is no longer the sole producer of energy. Consumers are joining the
renewable energy transition by installing rooftop solar PV systems often combined with energy storage and
saving energy by participating in efficiency efforts and demand -side management programs. GWPembraces
and supportsthis transformation.

The community ascollaborator. GWPactively and intentionally engaged customersh its stakeholdersi to
meaningfully participate in developing this 2024 IRP. GWP hastaken a leadership role in involving the
Glendale community to support clean energy opportunities through a stakeholder technical advisory group
and several townhall meetings.

Steady, incremental steps. The future remains uncertain.G WP @htegrated resource planning implements
a prudent, measured approach to meet community needs and state energy requirements, and to retain
enough agility to respond to changes. A look back confirms that energy -related technologies continue to

Glendale Water & Power 2024 IRP



2. The Integrated Resource Planning Process
The Inception of the Integrated Resource Plan

evolve; GWPexpects them to continue that evolution even more rapidly in the following dec ades.The GWP
plan aimsto meet immediate needswhile being flexible enough to quickly respond and implement
technological maturations that best serve the energy needs of its customers.

Retain affordable customer bills. Affordability is animportant pillar of G WP @&source planning. Just and
reasonable rates are important to its customers, and GWP continues to prioritize that goal. Affordable rates
begin with evaluating the cost of generating and delivering energy from various resource options and
choosing wisely. However, the quest to maintain affordable rates for customers presents a formidable
challenge. Amidst projections of significant rate increases reaching50% for residential customers in the
coming years, as recently approved by City Council, exacerbated by the transition to 100% renewable ahead
of the state mandated schedule, it becomes imperative to address the hurdles hindering the affordability in
energy in this evolving energy landscape. GWP is also committed to ensuring the benefits it delivers are fair
to all Glendale customers, especially for lowerincome residents.

01 ATTEIC (1 OEUITI
The IRP employed an overall modeling and planning period that ranged from 2024 through 2045. Due to

statutory goals for renewable generation and clean (zero-carbon) energy requirements, the IRP also
considered two consecutive timeframes within this overall planning period:

Short Term:; 2024z2030. This term focuses on identifying common needs for meeting existing demand
and evaluating conditions (such as transportation and building electrification) that affect planning.
Short-term planning also focuses on retiring, repowering, and adding renewable resources to meet
regulatory requirements and increased demand, and handling system adaptations necessary with increased
renewable generation. Ultimately, short-term planning focuses on attaining the state -mandated 60 percent
RPS by 2030 requirement and scaling customer rooftop solar plus storage installations b support City
Council goals.

Long Term: 2031 z2045. As required by state statutory goals, this long-term planning period focuses on

attaining a 100 percent renewable and zero-carbon portfolio by 2045, identifying potential impediments,

and incorporating ne w technologies to attain that goal. Long -term planning also involves attaining the City
Councilds resolution of speeding up the state clean ene

With hydrogen being an integral part in the transition toward clean energy in Scenario 4, GWP will assess the

feasibility of matching technological implementation with the timeframe set forth by the IRP. If the data

presented to GWP by 2027shows that hydrogen cannot be implemented in the time frame necessaryfor

Scenario 4 to be successful, GWP will default to Scenario IThe success of Scenario 4 also banks on the

success of the Angeles Linkproject and the IPPhydrogen implementation project. If the delay of any of these

projects could compromise the reliability of Gl endal eds power system, GWP wil/
alternatives or a default back to Scenario 1.

Glendale Water & Power 2024 IRP



2. The Integrated Resource Planning Process
The IRP Planning Process|
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GWP begins the planning process by identifying its overriding goals and specific objectives that the IRP must
address, andby defining the overall planning and modeling periods.

| OAOOEAET C )20 '"TAIO
To begin developing the IRP,GWPfirst identified these overriding goals that form the foundation of  its
planning.

Reliability. Maintaining service without curtailing energy during environmental, generation, and
transmission contingencies.

Just and Reasonable Rates Focusing onreasonable costs for providing energy, which translates to
reasonable rates for customers.

Resource Portfolio. Planning for and developing a diverse portfoli o of resources to meet renewable and
zero-carbon generation goals to generate energy that can be dispatched to meet customer demand
throughout the day, every day.

Efficiency. Achieving the highest level of productivity possible with minimum wasted effort to ensure the
smooth delivery of energy.

Constraints. Identifying state statutes, regulatory mandates, transmission and distribution issues,

geographic limitations, and other restrictionsonitsoper ati on and handling them adept
overarching constraint is its location in a load pocket that restricts receiving remote generation through only

two transmission lines, the Pacific DC Intertie and the Southwest AC Intertie. De to operating issues, GWP

can only plan to receive 200 MW of remote generation through both lines. (See Chapter 9. Transmissionand

Distribution for details.)

Risk. Assessingthe risks from regulatory and statutory mandates, new and emerging resource technologies,
the volatility of fuel prices and transmission costs, infrastructure investments, and other unavoidable factors
to determine an acceptable level of risk while minimizing its impact.

Environmental Responsibility. Accelerating progress toward 100 percent renewable and zero-carbon
energy; empowering customers to participate in clean energy programs, such as energy efficiency; and
focusing on the social benefit of a cleaner environment through renewable generation , both for today and
for future generations.

Social Responsibility. Fosters economic, health, and electric rate benefits for low-income customers and
disadvantaged communities.

Glendale Water & Power 2024 IRP



2. The Integrated Resource Planning Process
The IRP Planning Process|
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In addition to the objectives discussed earlier, additional planning objectives include the following:

A Safeguard the sustainability and resilience ofits access to the area bulk transmission system, despite its
current constraints.

A Ensureits distribution system and circuits can effectively handle increases in customersited DERSs.

A Simplify the EV charging station permitting process as a means of promoting the continued transition to
transportation electrification.

A Ensure adequate energy generation to meet forecasted increases in customer demand, transportation
electrification demand from an increasing number of EVs and their charging needs, and building
electrification demand from the requirement that all new construction be all -electric buildings. These
energy needs are partially offset by increases in energy efficiency savings and in customersited rooftop
solar PV installations.

A Ensure compliance with all statutory and regulatory requirements.

A Design and write this IRP report so that it complies with California Public Utilities Code (PUC)
Section9 621 and Pullicy OWnEdUdlity Integrated ResourcePlan Submissionand Review
Guidelines Revised Third Editiof i ssued i n August 2022) that dictate thi

30ADO | £ OEA )20 &OAI Ax1 OE
Key chaacteristics oft h e  plaRrihg approach include fairly treating a wide variety of supply and demand
options, considering the environmental and social costs of providing energy services, engaging the public in

developing the resource plan, and analyzingthe uncertainties associated with both internal and external
factors and resource options.

Stepstaken in creating the IRPinclude:

A Forecasting future loads, energy efficiency savings, and market prices and resource costs, and evaluating
current resources

o

Identifying potential resource options to meet future loads.

o

Assessing internal and external factors that directly affect the IRP.

=N

Receiving and responding to stakeholder input and feedback.

o

Developing a detailed model of the GWP system and its tiesto the bulk transmission system.

o

Developing, modeling, and analyzing a series of candidate resource option portfolio scenarios. Forthe

2024 IRPGWPmodeled and analyzed six scenarios: three developed by GWRtaff and three developed

by the Stakeholder Tec hni cal Advi s or y StéeholdepPar(icalighdc) o n ( Béogpe 02
details on the extent of their participation and their involvement in creating portfolio scenarios.)

A Determining the optimal mix of resourcesbased on minimizing future electric system costs.

A Creating and implementing the resource plan.

Glendale Water & Power 2024 IRP 2.5



2. The Integrated Resource Planning Process
The IRP Planning Process|

Figure 7 shows the processGWPfollowed in developing the IRP.

Goals & Objectives

ezl Fereesics Energy Efficiency

. Custome{ DSM Price Forecasts G
« Transportation DERs Resources

- Building

New Resource Mix

Define, Model, Analyze, and Assess—with Stakeholder Input
Portfolio 1 Portfolio 2 Portfolio 3 Portfolio 4 Portfolio 5 Portfolio 6

Uncertainty
Analysis

Preferred Portfolio Resource Mix

Action Plans

Implement, Monitor, Evaluate, Adjust

Figure 7. Integrated Resource Planning Process

To evaluate the resources and assets necessary to achieve these goals, the IRP considered numerous
assumptions in forecasting future energy needs and made
assetsi including repurposing th em, replacing them, and adding to themfi to prepare for the sustainable

growth necessary to meet the statebds clean energy objec

Identifying GWPgoals and objectives sets theultimate composition of the energy portfolio for the IRP
pathway the utility i ntends to take.

The next step involves forecasting, as accurately as possible, factors that materially affedts ability to
generate sufficient power to meet the future needs of customers. This involves:

A Developing customer, transportation, and building | oad forecasts; fuel, power, and carbon price forecasts;
energy storage cost forecasts; purchased renewable generation cost forecasts; alternative resource cost
forecasts; energy efficiency savings forecasts, and the costs and remaining lifetimes of existig resources.

A Assessing reserves and reliability, customeifacing energy efficiency and demand-side management
initiatives, demand response, DERS, energy storage, supply options, environmental costs and constraints,
integrated analysis, the planning timeframe, and risk and uncertainty.
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2. The Integrated Resource Planning Process
The RP Planning Process

Analyzing these factors identifies the need, quantity, and timing of additional resources. These resources
refer to any method used to meet customer energy -service needs: renewable and zerecarbon power plants,
contracts to buy electricity from other organizations, and programs that improve the efficiency or timing of
customer electricity use.

In its planning, GWPassessel a broad array of alternatives that could satisfy the need for more energy
services,including supply, demand, transmission and distribution, pricing options, as well as statutory,
regulatory, and city policies.

Supply-side resourcesinclude adding generating capacity; constructing new power plants; modifying
existing power plants to extend their lifetimes or increasetheir output ; purchasing power from other utilities
and from non-utility companies; adding, upgrading, and repowering its distribution system; and identifying
transmission constraints.

DSM resources include energy savings initiativeghat, for instance, promote new lighting systems,motors,

and other equipment to improve energy efficiency or demand response programs that directly control

customer loads at critical times. They also include customer energy generation and storage projects such as

rooftop solar and customer-s i t ed batteries, that reduce customersdé der
TheseDSM programs constitute resourcesthat can substitute for power plants, transmission lines, and

distribution systemsbecause they reduce the demand for energy.

Common risks include sudden cost and price fluctuations, extraordinary load growth, electricity spot prices,
variability of hydroelectric resources, market structure, environmental regulations, regulations on carbon
dioxide (CQz) and other emissions, and weatherrelated events.

During this process, GWP actively and meaningfully engaged stakeholders through two main avenues:
townhall meetings for the public at large and a STAG for a subset of community representatives.

All of these input assumptions and risks were then encapsulated into six candidate resource portfolio
scenarios.GWPanalyzed these different combinations of supply and demand resources to determine how
well they meet future electricity needs and at what cost. These analyses are repeated to test the various
portfolios for their resilience against different uncertainties and to assess their inherent risks. These analyses
test different assumptions about external environment factors, different estimated costs and resource
performance, and different combinations of resources. Such uncertainty analysis helps to identify a mix of
resource options that meets the growing demand for electricity, is consistent with its goals, avoids exposure
to undue risks, and satisfies environmental and social criteria.

The selectedresource portfolio is the result of these analyses. This IRP is the formal report based on the
entire process of inputs, processes, and outcomesThe 2024 IRP presents theselected resource plan and
reasons why it represents the best mix of resources to meetGWPgoals of reliable, sustainable service at
affordable rates.

Once adopted, GWP will implement the plan and acquire the necessary resourcesGWPwill continue to
monitor changes in its environment and the implementation of the plan. As events and opportunities
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2. The Integrated Resource Planning Process
Stakeholder Participation

change, GWPwill modify the plan as necessary to adapt to changing conditions and integrate new
technologies, at least every five years.

A +%(/ ,08%2)#)0!4)]

Following feedback both from the City Council and the public about a desire for greater community input in
the 2024 IRP, GWP sought to enhance the opportunities for public engagement in this IRP. Toward this end,
GWPpursued two avenues: public input gathering, and a direct, hands-on approach with a subset of
community members. For the first, GWPheld four well-promoted Townhalls for the community at large; for
the latter, GWPcreated and worked closely with a 13-member STAG. (See AppendixC. Stakeholder Outreach
for extensive details on both approaches to stakeholder engagement.)
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GWP andits consultants held a series of four Townhalls. The goal of these public meetings was to increase
attendeesd knowl edge rmmi nGgNPcdosn sstyrsaiemt sa;ndg gilm communi ty
development, including scenario creation; and gather feedback on decisions made by GWP and the STAG.
GWP and its consultants used whatwas heard during townhalls to inform discussions at STAG meetings,and

in turn updated the community on the happenings at STAG meetings at the subsequent Townhalls for their
awareness and feedback.

At the first Townhall, GWPintroduced the Integrated Resource Planning processt he basics of GWPGs
system, the process for IRPmodeling, and the process for how the public can be engaged in the IRP process.

GWPsolicited the opinions of attendees to determine their preferences for the types of resources to be

potentially procured through the finalized IRP. Their priorit y was for local resources such as rooftop solar,

energy efficiency measures, and demand response programs. Utilityscale solar and storage were also

priorities. Attendees expressed astrong desire for transparency and community involvement in the IRP

process

The second Townhall saw attendees being informed about the creation of the STAG, its members, and its

accomplishments from their first two meetings. GWPintroduced three anticipated modeling scenarios and

further discussed the modeling approach, getting into specifics about the modeling process in response to

attendee questions. GWPas ked for their input on a rang@galcedn questior
energy timeline, their preferred and unpreferred resources, andt h e ¢ o mneoshsensitivifiesi all of

which was provided to the STAG Townhall attendees exhibited a preference for achieving 100percent clean

energy by 2035. There was pushbak to the idea that achieving a sooner clean energy timeline might raise

rates, with attendees expressing concern about asking customers to choose between these two priorities,

especially low-income residents. Some Townhall attendees also emphasized the neeé to consider the

experience of renters and their limited ability to participate in utility customer programs such as solar
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2. The Integrated Resource Planning Process
Stakeholder Participation

incentives. They expressed a desire for new program mod
renters and multi-family unit dwellers.

The third Townhall began with a presentation about the multiple key inputs and assumptions to be used in

the I RP modeling, including those related to Glendal eds
energy efficiency, demand response, and solar adoption; and the potential for local resource development

inside Glendale. The presentation also included GWPd3s t
scenarios for community feedback before the modeling process began. Attendees expressed concern over

including renewable energy credits (RECs) irthe third scenario. This led to attendees requesting a third STAG

scenario. As a direct result, GWP and its consultants a
third scenario available to the STAG, to even out the number of scenarios developed by GWP and the
community.

During the fourth, and final, Townhall, GWP, Ascend, and Strategen presented the results of the scenario

modeling, key findings from this | Bdnariod:.Calfor@wBlidys preferr
Strategen and GWP discussed the ways thicommunity input has been integrated into the IRP, areas of

community interest that have arisen across the process for GWP to explore further, and lessons learned for

the next IRP processAs in past Townhalls, attendees showed heavy interest in exploringnew opportunities

for customer engagement in GWPO6s clean energy transitio
programs to spur behavior change and in the consideration of innovative clean energy programs (for

example, community solar and virtual power plants). Hydrogen was a large topic of conversation at this

Townhall, with attendees interested to explore the likelihood of hydrogen development in and around

Glendale, cost assumptions on hydrogen, and other topics. To conclude, Strategen thanked & attendees for

their active engagement in the IRP process and encouraged their continued participation as the IRP is

publicly released and presented to City Council.

Summaries of each Townhall and the presentation slides from each meeting can be found inthe
Community Townhalls6 s ect i on CoStakeAgider Outrenchxn page C-2.
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The STAG was designed as a complement to Townhallby providing a venue for consistent and detailed
community input to the IRP. STAG members were intended to act as a bridge between the IRP modeling
team and the larger Glendale community, both by soliciting community perspectives and feeding them into
thel RP6s devel opment, as well as by updating the communi
STAG was to develop portfolio scenarios to be modeled and analyzed for consideration as the preferred
resource portfolio. This happened over the course of sixin-person meetings, facilitated by Strategen
Consulting, with GWPds and Ascend Analyticsd collaborat

A significant portion of STAG meetings were spent incre
unique planning and operational constraints, how the IRP modeling process works, and the inputs feeding
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2. The Integrated Resource Planning Process
Stakeholder Participation

into the model. Once STAG members were equipped with this background information, conversations on
scenario development began, informed by public input gained during the community Townhalls.

Becau® the STAG was a group with diverse perspectives, members had a variety of opinions on potential
scenarios to test overarching priorities for this IRP. Some desired modeling the fastest possible pathway
toward 100 percent clean energy, while others calledfor a later target. Some expressed concern about
resources such as natural gas and hydrogen, while others saw these as necessary to providing system
reliability and resilience.

Despite these differences, there were areas of mutual interest across the grop. From the start, STAG

members expressed an interest in maximizing energy resources sited in Glendale, including DERS plus utility

owned solar and storage, to achieve the stateds clean e
GWP & s t r macorstraints terough the Pacific DC Intertie and the Southwest AC Intertie. Members

expressed a desire to discuss options for overcoming this transmission constraint as well as maximizing

energy savings from energy efficiency measures, demand response prgrams, and customer-sited solar and

storage.

Across the first several meetings, email communications, and surveys between meetings, the STAG formed

two initial scenarios;one t hat model ed the ambitious pursuit of GIlen
took a more moderate path to 100 percentc | ean energy. |In devising these scen
for every STAG member to have one scenario they supported, recognizing the challenges of reaching

complete consensus.

These two scenarios are:

A A100 percent clean energy by 2035 scenariothat integrates City C 0 u n earidusiclean energy goals
(10 percent of customers adopting solar by 2027 and achieving 100 MW of DERs)with a focus on
maximizing local resources.The scenario modeled accelerated electrification compared to GWP 8 s
scenarios.

A A9 percent by 2035, 100 percent by 2042 scenariothat models a long-duration energy storage project
built in Glendale during the IRPperiod. The scenario also emphasizedlocal resources, but with moderate
assumptions that, fell between S T A @8t scenarioand G WP baseline scenarios

As previously discussed GWP presented these two portfolio scenarios at the third Townhall, together with its
consultants, to solici tingarirtteest flom ateriees ie an ddiitocakSTAGAf t er hea
scenario, GWP and its consultants discussed and agreed to provide the STAG with three total scenarios, while
maintaining GWPds third scenari o, -foaused STAG memnleers.of i nterest

The STAGthen discussed options for its third scenario and ultimately decided on an approach that would be
an intermediary to its two existing scenarios. This decision was informed by feedback received at the third
Townhall, at which attendees expiessed interest in a scenario that achieved 100percent clean energy closer
to 2035, while maintaining emphasis on local resources

Glendale Water & Power 2024 IRP
2-1C



2. The Integrated Resource Planni ng Process
Implementing the IRP

This third STAG scenario has the following characteristics:
A Achieving 90 percent clean energy by 2035 and 100percent by 2040.
A Developing 75 MW of DERshy 2040, as a slightly relaxed version ofS T A @rét scenario.

At the final STAG meeting, dter scenario development and modeling were complete, GWPpresented the

results of the modeling and analysis of all six portfolio scenarios. GWP highlighted how the resource

buildout, cost, and greenhouse gas emissions differed or aligned across the scenarios and their implications

on the stateds RPS and clean energy requirements as
energy goal of 2035. STAG members, GWP staff, ands consultants discussed the implications of these

results and gathered STAG feedback on a potential preferred scenario.

STAG members discussed many key areas involving the scenarios and the preferred ptiolio, including
technology availability (particularly of hydrogen),
near-term investments. STAG members took a survey expressing their preferences for the scenarios.

After the meeting, Ascend continued to share updated results with STAG and answer gquestions via email and
phone calls. While STAG did not arrive at a preferred scenario during this final meeting, Strategen sent a
follow -up survey to the group to gather their preferences.

Summariesof each STAG meeting, the presentation slides from each meeting, and the results from both
STAG surveys of dbontthdSITAG Meatingdd isre ctth eo no CoStakeAotdgre n d i x
Outreach on page C-30.
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The energy industry has experienced profound and rapid technological and wholesale market evolution over
the past two decades that shows no sign of abating. The IRP recognizes this fact. GWP casiders this IRP to
identify a moment in time . Resource planning is an iterative processAs such,GWPcontinues to monitor and
assess changes in planning assumptions, policy, markets, technologies, and all other factors affecting energy
generation. GWP stdf will respond to changes in these factors to pursue the constant goal of delivering
reliable, affordable, clean energy toits customers.

Glendale Water & Power 2024 IRP
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Glendale Water & Power vision is to deliver reliable, clean, cost-effective, and sustainable electric power
services toresidential and businesscustomers in a caring and cost competitive manner, while creating a
stimulating and rewarding work experience for its employees. GWPhas provided this essential servicefor
decadesrelying on a diverse mix of local natural gas power plants and an array of renewable and
zero-carbon resources.
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The City of Glendale wasincorporated on February 16, 1906, and spansapproximately 31 square miles with a
current population of approximately 193,116 residents Located minutes away from downtown LosAngeles,
Pasadena Burbank, Hollywood, and Universal City, Glendale is the fourth largest city in Los Angeles County
and is surrounded by Southern California® leading commercial districts.

Glendale is a suburb in the Los Angeles metropolitan area.The Verdugo Mountains run through the west
central heart of the city; to the east are the San Rafael HillsThe city is bordered to the northwest by the Sun
Valley and Tujunga neighborhoods of Los Angeles; to the west byBurbank and Griffith Park; to the east by
Eagle Rockand Pasadena to the south by the Atwater Village neighborhood of Los Angeles; and to the
southeast by Glassell Parkneighborhood of Los Angeles. The Golden State, Ventura, Glendale, and Foothill
freeways run through the city.

Businessesand residents alike have taken advantage of Glendale® central location, reputation for safety,
excellent businessenvironment, outstanding schools, state of the art healthcare facilities, and growing
restaurant and entertainment options. Glendaleis also one of Southern California® leading office markets
featuring a wide range of properties and amenities. The City has over sixmillion square feet of office space
and is home to suchrecognized firms as Walt Disney Imagineering, Legal Zoom, ServiceTitan, Dream Works,
Avery Dennison, and Public Storage.
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3. About Glendale Water & Power
About Glendale Water & Power

As a Charter city, Glendale voters
determine how the city
government is organized and
governed. A CouncitManager f7/
form of government manages
Glendale. Five council members
are elected at large to serve
four-year terms. Each year, the
City Council selects one member
to serve as Mayor. The City
Manager serves as the Chief
Executive Officer.

Verdugo
Mountains

>

Glenwood Verdugo College
\ Viejo Hills

The Cityds Missi
0The City of GI ¢
exceptional customer service

Verdugo
Woodland:

Grandview

through precision execution and
innovative | eade

As a premier City anchored in
pride of civic ownership,

Gl endal eds succe
through a community that is safe,
prosperous, and rich in cultural

offerings. The City accomplishes
its mission and realizes its vision

by emphasizing fiscal
responsibility; exceptional Figure8. Glendale Water & Power Service Territory

customer service; economic
vibrancy; an informed and engaged community; a safe and healthy community; balanced, quality housing;
community services andfacilities; infrastructure and mobility; arts and culture; and sustainability.

I/ 5'4 %. $17,1% %Q0/ 7 %2

GWPi s the City of GI e ntityadersiiysvend4530®wateranmd 0000 eleciid r i ¢
customers.GWP&s peak | oad oif Se@ember 201¥. Thecpeal is expected to grow with the
electrification of buildings and electric vehicles.
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3. About Glendale Water & Power
About Glendale Water & Power
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GWP serves a diverse spectrum of customer types, each with unique energy needs and usage patterns.
Residential customers rely on theutility to power their homes for comfort. Commercial customers, on the
other hand, look to GWP for energy solutions that drive sales and productivity while maintaining cost -

effectiveness.In additional, industrial customers depend on the utility to fuel t heir operations, making it an
integral part of their production process.

Figure 9 depicts the breakdown in customer accounts, compared to Figure 10 which shows the energy
consumed by each customer segment.

GWP Customer Accounts GWP Energy Consumed (GWh)

. Municipal
Industrial, 193, 92

021% 0.93%

Municipal,
21,0.02%

Commercial,
13,140,
14.55% Industrial

PLER) Residential
28.81% 381.6

38.72%

Residential,

76,929,

85.21%
Commercial

408.1
35.47%

Figure9. GWP Customer Count Figure 10. GWP Energy Consumed
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Glendale Water & Power is a Reliable Public Power Provider (RP3). For the second year in a ro@WP has

earned the RP3 designation from the American Public Power Association(APPA) GWP isone of 176 public
power utilities out of 2,000 nationwide to earn this designation.

The APPAdesignates RP3 to utilitiesthat demonstrate exceptional proficiency in four key areas safety,
reliability, workforce development, and system improvement. GWP continually strives for excellence in these
areas.

Glendale Water & Power 2024 IRP
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About Glendale Water & Power
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GWP is a member of the Southern California Public Power Authority (SCPPA). SCPPA is a Jdiawers
Authority, created in 1980, to provide joint planning, financing, construction, and operation of transmission
and generation projects. Comprised of eleven municipal

serve more than 5 million Californians across a service area of 7,000 square miles. SCPPA members supply
lépercent of Californiads power.

Through its SCPPA membership, GWP receives discounted natural gas fuel for its Grayson Power Plant and
its power sales agreement PSA) with the Magnolia Power Plant. GWP has also executed 8As through
SCPPA with Magnolia, Pebble Springs wind facility, Star Peak and Whitegrass No. 1 geothermal plants, Palo
Verde Nuclear Generating Station, and the Eland 1 Solar and Storage Center. In addition, SCPH#as assisted
GWP with agreements for EV charging stations and related infrastructure, access to transmission lines for
delivering remote generation.

% AOCU -E®@
G WP énergy mix for 2022 is depicted in Figure 11.

2022 Energy Resource Mix: 1,027 GWh

Unspecified ble Generation: 361 GWh

40,416

3.9% Eligible Hydro
37,186
10.29%

Biomass

47,700

13.20%

RELENELI)
361,289
35.2%

Natural Gas
337,126
32.8%

Large Hydro
138,517
13.5%

Nuclear
114,693
11.2%

Figure 11. 2022 Energy Resource Mix

In 2022, 35.2percent of the electricity supplied by GWP to its retail customers came from eligible renewable
energy sources. Including generation from nuclear and large hydroelectric, GWP achieved 6(percent clean
energy. GWP anticipates higher renewable and clean energy in its power mix as new projects come online.
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3. About Glendale Water & Power
Clean Energy Progess
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GWP is committed to finding opportunities that will help the City shift toward a carbon-free future while
considering the implications of reliability, sustainability, and affordability to the Glendale Community as a
whole.For the past d eeoeagy@ogressfiguiE $2) had sgraficantly exceeded state
requirements, demonstrating its commitment to sustainable energy practices.

GWP Clean Energy Progress
70% +

60%
50% -
40% -
30% -
20%
10% A
0% -

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

= GWP Clean Energy ~ ——CA Mandate

Figure 12. GWP Clean Energy Progress
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3. About Glendale Water & Power

Resource Generation Portfolio

GWRs resource

generation

2%3/ 52 #%%2 ! 4 R4 &/ , ) |

portfolio

continues to

zero-carbon generation. To meet retail load obligations, GWPrelies on a combination of both local and
remote generation resources: owned and power purchag agreements (PPAS) of thermal, renewable, and
zero-carbon resources, as well as spot purchases.

Tabell i sts GWP&s genera*ion resource portfolio.
o ocatio
GraysonUnit 9 Natural Gas California (Glendale) 48.0
Magnolia Natural Gas California 470
Intermountain Power ProjectA Coal Utah 39.0
High Winds Wind California 9.0
Pebble Springs Wind Oregon 20.0
Pleasant Valley Wind Wyoming 100
Townsite* Solar Arizona 50.0
Star Peak Geothermal Nevada 125
Whitegrass No. 1 Geothermal Nevada 30
Tieton Hydro Eligible hydro Washington 6.8
Hoover Large hydro Arizona-Nevada 330
Palo Verde Nuclear Arizona 110
Eland 18 Solar with BESS California 250
Scholl LFG Landfill Gas California (Glendale) 110
Grayson ICE Natural Gas California (Glendale) 53.0
Grayson BESS Storage California (Glendale) 75MW/ 400MWh
Intermountain Power ProjectéRenewedZ\ Natural Gas / Green Hydrogen | Utah 35.0

* Also referred to as Skylar Project, consisting of 55% renewable, 20%-zearbon, 25% unspecified power.

§  Development in progress

A IPP Coal Plant facility will be retired and replaced with a natural-eed combined cycle CQ power plant in 2025

evol ve

Tablel. GWP Generation Resource Portfolio

2 Table 1 displays the net generation capacity of the resources available to GWP
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3. About Glendale Water & Power
Resource Generation Portfolio
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Grayson Power Plant Unit 9 is a cityowned, city-
sited 48 MW natural gas-fired simple cycle (SC)
General Electric LM6000gas turbine that was
installed in 2003. This unit stands as thelone unit
excluded from the Grayson Repowering Project,
ensuring its preservation throughout and after the
entire power plant upgrade. Unit 9 plays a vital role

in supplying local power and ancillary services to
support grid stability.

Figure 13. Grayson Power Plant

-AcT DiBEAO 01 AT O

The Magnolia Power Plantis a310 MW combined %
cycle (CC)natural gas-fired generating plant with a
nominally rated net capacity of 242 MW. The plant is

|l ocated on Burbank Water
station complex adjacent to Magnolia Boulevard in
Burbank, California. Magnolia began commercial
operation in September 2005; it provides continuous
firm and dispatchable power to six SCPPA members
the cities of Glendale, Anaheim, Burbank, Cerritos, .
Colton, and Pasadena. Figure 14. Magnolia Power Plant

GWP signed a 30year contract with SCPPAfor 16.53percentof Magnol i ads gewhlhchat ed energy
amounts to 40 MW of baseload generation. By operating the unit in a duct -firing mode , GWPgains an

additional 8 MW of capacity, increasingits total entitlement to 48 MW. GWPexpectsto continue operating

Magnolia asthe City transitions its power supply to renewable and zero-carbon resources.

Glendale Water & Power 2024 IRP



3. About Glendale Water & Power
Resource Generation Portfolio
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The Intermountain Power Project (PP is a two-unit,
coal-fired plant located near Delta, Utah operated
under the supervision of Los Angeles Department of
Water & Power (LADWB. GWP,LADWR and the
electric utilities of the Cities of Anaheim, Burbank,
Pasadenaand Riversideare participantsto a0 t aok §
p a Ydwer salescontract with IPP through June 15,
2027.G WP present entitlement is 39 MW of the
facilityds namepWat e ra e

Approximately 6 MW of its entitlement is from
excesscapacity sold by other IPPowners. Thisexcess

Figure 15. Intermountain Power Project
capacity may be recalled in the future but isincluded asa firm resource.

GWPis a partner in the IPPRepowering Project which plans to first convert the plant to burn natural gas and
eventually to convert to burning green hydrogen. Initially, GWPsigned a renewal contract for converting IPP
to a 1,200 MW natural gas facility and subscribing to up to a 50 MW share of the repowered IPP.This
contract was for a 4.166 percent share of the project through June15,2077.0n July 17,2018, the City
Council authorized GWPto vote in favor of an Alternative Repowering proposal, which reduced the size of
the proposed repowering from 1,200 MW to 840 MW. This renewed proposalretained its 4.166 percent
share of 35 MW of generation and increasedits share of the Southern Transmission System (STS) to

5.278 percent for 127 MW of transmission starting in 2024. The IPP Repoweng Project also includes a plan
to fuel the plant entirely with green hydrogen by 2045, beginning with 30 percent in 2025.

(ECE 7EIAO

In August 2003, GWPsigned a 20-year PPAwith
PPMEnergy fow Avangrid Renewables)for wind
powered energy for a9 MW share of the 145.8 MW
High Winds wind facility located in Solano County,
California. The PPAallows GWPa flat 3 MW of firm
generation based on a 33 percent capacity factor at
Mead Substation. Thus, High Windsprovides
26,208 megawatt hours (MWh) of renewable energy
annually to GWPcustomers. The seller opted to
terminate contract early in 2023. However, GWP

anticipates extending through early 2024 to true -up
over/under deliveries.

Figure 16. High Winds
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3. About Glendale Water & Power
Resource Generation Portfolio
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In November 2007, GWP entered into an 18year
contract with SCPPA for the purchase of 20MW of
renewable energy from the Pebble Springs Wind
Generation Facility. The99 MW facility, located in
Gilliam County, Oregon, began commercial
operation in January 2009. Pebble Springs has an
expected capacity factor of 33 percent, providing Figure17. Pebble Springs Wind
GWP with approximately 57,000MWh of energy per

year.

In addition, the project off -takersi GWP, LADWP, andBurbankii execute an annual exchange arrangement
with a third -party for the delivery of Pebble Springs energy at NOB on the Pacific DC Intertie, where GWP has
rights to receive and deliver energy to its service area.

47 x1T OE@AI AIiId AO
The Townsite SolarPlant, located south of Las Vegas

and owned by Arevon, came online in May 2021. e
The facility features an innovative solar PV system

‘-—g:'- B

Townsite generates more than 500,000MWh per
year of renewable energy.

On October 1, 2021, the RPS eligible portion of
G WP 06 syeaP PIPA with Skylar Energy was assigned _ _
. . Figure 18. Townsite Solar Fant
to Townsite Solar for the remaining 19 years of the
agreement. Townsite provides Glendale with 160,600MWh of renewable energy per year.

Glendale Water & Power 2024 IRP 3.9



3. About Glendale Water & Power
Resource Generation Portfolio
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Star Peak Geothermal, owned by Open Mountain
Energy and located in Imlay, Nevada, began
operating in September 2022. The facility utilizes a
mix of steam and binary resources, consisting of a
single steam unit and four Organic Rankine Cycle

(ORC) units wih a total nameplate capacity of
14 MW.

In 2021, GWP entered into a contract with SCPPA B .
Figure 19. Star Peak Geothermal Energy Project

securing a 100percent share of Star Peak for a term
of 24 years. The facility wasanticipated to generate 60,000 MWh annually, but its actual generation is
40 percent lower than expected since it became operational.

7TEEOACOAOO .18 ph
The Whitegrass No. 1 Geothermal plant is located
near Yerington, Nevada and is alscowned by Open
Mountain Energy. This 4MW binary cycle power _
plant began commercial operation in February 2018. 4
In 2021, GWP entered into a contract with SCPPA £
securing 100 percent share of WhitegrassNo. 1 for a ‘
term of 25 years. The facility was estimatedto
generate 19,500MWh annually, but it is currently
yielding 15 percent less than the projected amount.

AEAQUAOT Bd &IAEDA A O

The Tieton Hydropower Project is located near the
town of Tieton in Yakima County, Washington.
Tieton hasa nameplate capacity of 13.6 MW. The
Project includes a 115 kilovolt (kV) transmission line,
approximately 22 miles long, that connects the
generating staton with Pa c i f iTi€anr p 6 s
Substation.

The Project was built in 2005306 at the base of y
Tieton Dam, which wasinitially constructed for Figure 21. Tieton Hydropower Project
irrigation. At times during the year,the water

Glendale Water & Power 2024 IRP
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3. About Glendale Water & Power
Resource Generation Portfolio

upstream of the dam is frozen and the plant generatesno energy. The plant operates only when water is
releasedthrough the dam for irrigation, which is anticipated to occur annually between the months of May
through October.

In 2009, through an SCPPA PSA, Glendale and Burbank established an equitable 50/%@vnership
arrangement for Tieton, providing each city with 6.8 MW of capacity. GWPreceives approximately
24,000MWh of energy annually.

(T7 &AIT xBDAT O

The Boulder Canyon Project Hoover Dam), a
concrete arch gravity dam, is located in the Black
Canyonareaof the Colorado River,on the border
between Arizona and Nevada. The dam, located 30
miles southeast of LasVegas,Nevada, is named after
Herbert Hoover, who played an instrumental role in
its construction. Construction commenced in 1931,
and was completed in 1936, a little more than two
yearsahead of schedule.Upon completion, it was

both the w o r lladyésshydroelectric power
generating station and the w o r lladyéssconcrete

structure. Figure 22. Hoover Dam Power Plant

Thereare 17 main turbines at Hoover, nine on the

Arizona side of the Colorado River,and eight on the Nevada side. The original turbines were replaced
through an up rating program between 1986 and 1993. Presently,Hoover can produce 2,080 MW of
capacity and a yearly average generation of 4.5million MWh.

In 2017, GWP signed a new Electric ServiceSontract with the Western Area Power Administration (WAPA)
and an Amended and Restated Implementation Services Agreement the Bureau of Reclamation and the
Boulder Canyon Project contractors of Hoover Dam for an additional 50 years. These contracts entitleGWP
33 MW of capacity from Hoover Dam. GWP receives approximately 54,000 MWh from Hoover annually.

Glendale Water & Power 2024 IRP
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3. About Glendale Water & Power
Resource Generation Portfolio

The Palo Verde Nuclear Generating Station PVNGS,
located in Wintersburg, Arizona approximately 55
miles west of Phoenix, is currently the largest nuclear
generating plant in the United States. The facility is |
on 4,000acresof land and consistsof three reactors, | |
eachwith an original rating of 1,270 MW. Units 1

and 2 went into commercial operation in 1986 and
Unit 3in 1988. With the completion of steam
generator replacementsin early 2009, coupled with
other changesand upgrades,the plantd s t ot a
capacity hasincreasedto 4,238 MW. PVNGSis
managed and operated by the Arizona Public ServiceCompany.

Figure 23. Palo Verde NuclearGenerating Station

Due to its location in the Arizona desert, PVNGSis the only nuclear generating facility in the world that is not
adjacentto alarge body of above ground water. Instead, it usestreated sewageeffluent from severalnearby
municipalities to meet its cooling water needs. In addition, PVNGSdoes not use fossil fuels to generate
electricity, making it a zero-carbon emissionsfacility.

SCPPAds shar e MWandGlendale is éntitleditost.4 eBéht, amounting to approximately
11 MW of capacity. GWP receives approximately 82,000 MWh from Palo Verde annually.

Glendale Water & Power 2024 IRP
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3. About Glendale Water & Power
Upcoming Generation Projects
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The aging Grayson Unit 1388 are required to be repowered to continue to meet the energy needs of the City.

Over the past seven years, GWP has explored and developed options for alternatives to the originally
proposed 262 MW repowering of the Grayson Power Plant.

The 2019 IRP reommended portfolio included 93 MW of natural gas -fired Wartsila ICE engines and 75MW
Lithium-lon BESS capable of storing 300 MWh of energy. After numerous setbacks, the project was finally
approved in 2022 with a significant reduction in capacity. The authorized Grayson Repowering Project has
been adjusted down from five to three ICEs with a total capacity of 53MW. Notably, the proposed 75 MW
(300 MWh) BESS component of the project has been approved without any modifications in capacity. The
ICEs and BES&re scheduled to come online in July 2026.

3AET T 1T #ATUlT "ETCAO 001 EAAOD
The proposed Biogas Renewable Generation Project
comprises four self-enclosed Jenbacher JG$20
reciprocating internal combustion engine (RICE)
generators with a total of 12 MW nameplate
capacit.| t i s to be construgd
Scholl Canyon Landfill site. The plant will produce

approximately 91,000 MWh of energy per year for
GWP customers.

The project, which uses the landfill gas from the
Scholl Canyon Landfill in anenvironmentally sound
manner, will provide the City with an RPSeligible resource. The project is currently underway and expected
to come online in summer 2025.

Figure 24. Scholl Canyon Biogas Projec{rendering)

%l ATIBA TPAO AT A 301 OACA 001 EAAOD

GWPis a partner in the Eland 1 Solarand Storage project. The facility is located in Kern County, California,
with point of delivery at Barren Ridge. The anticipated commercial operation date is in 2024. In December
2019, the City Council authorized a 25-year contact with SCPPA for 12.5percent renewable solar energy,

BESS, and environmental attributes from the Eland 1 Sol
was 25MW of solar energy and 12.5 MW (50 MWh) of BESS.

INnJanuary 2020, GWP exercised an opMW@0MWD), increasilgease t he
its share of the BESS to 18.784W (75 MWHh). In August 2021,the Glendale City Council approvedthe
execution of a Firm Point-To-Point Transmission ServiceAgreement with the City of Los Angeles under

Glendale Water & Power 2024 IRP
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3. About Glendale Water & Powe r
Natural Gas Transportation Pipelines

LADWP3&s Open Access Tr an dviwiolcapaciyno transmit El&nd 1 Solaramdr ovi de 25
Storage energy to the City of Glendale.

L1 45211,321 .30/ 240)40%,3) . %

GWP has the ability to purchase and ship up to 4,034 MMBtu per day of natural gas from Alberta, British

Colombia to the Southern California Basin and distribute it to local power plants. This is possible through

contracted firm pipeline capacity for natural gas transportation. D ue to the various locations of natural gas

refineries, storage, and limited pipelines, the price of natural gas can vary drastically at different shipping and

delivery hubs. GWPGs strategy has been to ouddngekin opti on
term pipeline contracts.

Foothills Pipelines (South BC). Executed in 1991, the agreement with Alberta Natural Gas Company
provides firm transport capacity from facilities Gpoint of interconnection of NOVA Corporation of Alberta at
the Alberta-British Columbia border near Coleman, Alberta, through southeast British Columbia to a point of
interconnection with the pipeline facilities of Pacific Gas Transmission(PGT)at the international border near
Kingsgate, British Columbia.ln 1998, Alberta Natural Gas Company was amalgamated with TransCanada
Pipeline. In 2006, TransCanada Pipeline sold their facilities to Foothills Pipelines (South BC).

Gas Transmission Northwest. Executed in 1993, the agreement with PGT provides firm transport capacity

from facilitiesd point of interconnection of Alberta Na
Kingsgate, British Colombia and Stanfield, Oregon, through the states ofldaho, Washington, and Oregon to

a point of interconnection with Pacific Gas Electric at the Oregon-California border near Malin, Oregon. In

1997, Pacific Gas Transmission changed its name to PG&E Gas Transmissiblorthwest.

Pacific Gas & Electric (PG&E). Executed in 1992, the agreement with PG&E provides firm transport

capacity from facil it ithesPdGTp giinptelafn ei natnedr cPoG&rEedcst iLd m eo f4 0
to a point of interconnection at the southern terminus of the PG&E Expansion Prgect located at Kern River
Station.

Southern California Gas Company Backbone Transportation Service (BTS) .In 2023, GWP was

successful in bidding for firm natural gas transport capacity rights through the Southern California Gas

Company (SoCalGas) BTS opeseason for a three-year term. Using the BTS allows for natural gas received at

PG&E Kern River Station to be shippednto the SoCalGa® andSan Di ego Gairgegré&edBdtuslc t r i ¢ 6 s
gastransmissionsysten wi t h f i nal del i ve ansGtagson@\WR®ageolial ocal power pl

Glendale Water & Power 2024 IRP
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Atfter the 2019 IRP wasadopted by the Glendale City Council on July 23, 2019global events were underway
that presaged an uncertain road ahead. TheCOVID 19 pandemic fundamentally altered virtually every aspect
of life, both in the United States and across the globe, and created a tumultuous path that required careful
assessment, flexibility, and resilience.

These uncontrollable events affected how GWP implemented the action plans fromits 2019 IRP. The utility
made necessary adjustmentsto ensure that the goals set forth from that IRP were achieved to the greatest
extent possible. Procurement strategies were modified in response to the negative effects of the pandemic
including supply chain obstructions while also addressing changes in market conditions, regulations, and
governing directions.

CTPRD#H/ - - % GFRHM &/, )/

The 2019 IRP was developed in conjunction with the Clean Energy RFP project. The goal was to seek clean
energy alternatives to the proposed 262 MW repowering project at Grayson Power Plant. Through this
initiative, GWP identified new local clean energy sources, leading to a reduction in the initially proposed size
of Grayson Repowering Project.

The preferred portfolio in the 2019 IRP includes the following incremental local resources:

A 28 MW of energy efficiency and demand response, including BTM batteries

A 23 MW of distributed solar and storage

A 75 MW /300 MWh of local, utility -scale batteries

A 93 MW of ICEsto provide flexible and local back-up generation?

Thischapterd i s ¢ u s s efforts@WiRe8esactions over the past five years.

3 2019 Integrated Resource PJdbity of Glendale Water & Power, July 23, 2019; p. 9.
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4. 2019 IRP Outcomes
2019 IRP Recommended Portfolio
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28 MW of energy from these 2019 initiatives was broken down into 8 MW of energy efficiency measures,
10 MW of demand response OR), and 10 MW of a city solar project.

Energy Efficiency Measures. Energy Efficiency Measures. GWP launched a Business Energy Upgrade
program in 2021 in partnership with Willdan Group. The program was designed for commercial customers to
deliver 8.3 MW of permanent demand reduction by 2027 and more than 36,500 MWh energy saved from
high efficiency LED light retrofits and targeted energy conservation measures identified through site audits.
The program is on track and is anticipated to achieve the specified contractual objectives.See Chater 8.
EnergyEfficiencyProgramsand Initiativesf o r  d e t BrergyEfficiercyPdogramsd  ( p 8)fee 9
specifics.

DR Program. In April 2021, GWP launched a Peak Savings DR program with Franklin Energy to deliver up to
10 MW of controllable demand by 2024 from residential and commercial customers. Through this program,
residential customers would receive incentivesfor reducing d emand during peak hours by adjusting their
thermostats by three degrees. Participating customers receive $50 for enrolling, $50 each year on their
enrollment anniversary, and a $100 instant rebate for purchasing a smart thermostat, essentially amounting

to a free thermostat for certain models.

Participating commercial customers receive a complimentary site assessment to determine ways to reduce
energy during peak events, resulting in a customized energy reduction plan to be implemented during peak
events. Rarticipating commercial customers receive up to $250 per event. Both residential and commercial
customers can choose which peak events to participate in.

GWP can call up to 15 DR events per year from June through October. To date, the program has only
resulted in a reduction of 2.7 MW. Nonetheless, Franklin continues to promote the program to attain goal for
residential and commercial participants by 2024.

City Solar Project. GWP contracted with Black & Veatch, to perform a study that identified potential sites
for the installation of solar projects on city -owned properties. The study selected 65 sites with a total capacity
of 10 MW. Installation is planned to be accomplished in phases. For this 2024 IRP, this project was modeled
for 4 MW to first be instal led, then for the entire 10 MW to be installed by 2030.

$EOOOEAOOAA 311 A0 AT A 301 OACA
Through the Clean Energy RFP process, GWP consideredvirtual power plant (VPP)resource in its 2019 IRP
portfolio, with a total capacity of 13 MW of grid-scalesolarand 15 MW (20.5 MWh) two-hour battery energy

storage system (BES$installed single and multi- family homes. The capacity subsequently increased to
approximately 25 MW solar with 50 MWh BESS

GWP spent over two years pursuing this project with the vendor. Implementing the VPP technology turned
out to be quite complex. This situation was only exacerbated by the industry-wide supply chain disruptions,
inflation, and rising interest rates caused by the COVID19 pandemic. Nonetheless, GWP continued

Glendale Water & Power 2024 IRP
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2019 IRP Recommended Portfolio

negotiating with the vendor. The vendor, however, decided that the VPP project was not viable. In June 2022,
the vendor, on their own, terminated n egotiations.

Without delay, GWP issued a second RFBoliciting proposals to develop and deliver clean DER and energy

efficiencies for 50 MW of reliable, dispatchable power located within the City of Glendale. The RFP identified

commercial and residential solar PV with dispatchable energy storage, renewable distributed generation,

energy efficiency and DR, and anyothetDER s ol uti on t o me eFour@3pingeswerener gy nee
received but none of the proposed solutions have materialized.

Furthermore, GWP has commissioned a studyto investigate the feasibility of increasing rooftop solar
penetration and DER pursuanto t he Cityds Clean Energy by 2035 resolut
underway and will be completed by 2024.

) T OAOT Al #1711 AOOOEIT %l CETAOOATA "AOOAOU %l AO
The 2019 IRP action plan called for fully retiring Units 168 of the Grayson Powe Plant and installing five
Internal Combustion Engine (ICB units with a total capacity of 93 MW to provide flexible, local generation.

The plan also called fora 75 MW (300 MWh) local, utility -scale BESS. Both were planned tdoe in commercial
operation in 2021.

On December 13, 2022, the Glendale City Council, through Resolutior22-189, approved the 75 MW BESS
only three ICE units with a total capacity of 54 MW. The delay in approval hasresulted in a significant
increase incost.

Both projects are now underway and projected to achieve commercial operation by summer of 2026, five
years later than initially planned.

| AAEOET T Al #APAAEOU
Since the filing of the 2019 IRP, GWP has added 2.5 MW of capacity from a PPA with Star Peak geothermal
and 3 MW from Whitegrass No. 1 geothermal, 25MW of solar energy and an 18.75MW (75 MWh) BESS
from the Eland 1 Solar and Storage project (including 25 MW of transmit capacity through an Open Access
Transmission Tariff with LADWP), and several agreements for transportingiatural gas from the Pacific
Northwest and Canada.

The energy market in California is very tight, with many utilities competing for limited resources.

Interconnection queue backlogs and supply chain shortages exacerbate the situation. This situation looks to

remain tight, and perhaps tighten, as the 2030 deadline
approaches.Given these market conditions, contract negotiations for at least three renewable projects have

been unfruitful. Nonetheless, GWP continues discussion with developers to complete and acquire long-term

renewable and clean resources.
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California has established itself asa global leader in sustainably addressing the impacts of climate change.
Foralmost two decades,the California legislature hasintroduced and passednumerous bills that have
substantially altered the operation of electric utilities acrossthe state. The underlying principle in all of this
legislation is to dramatically reduce GHGemissionsacrossthat state.

Regulatory rules derived from the legislative bills servesas planning drivers for developing the GWPIRP.

Two foundational hills set the standard. SB350, passedin 2015 and established in 2020, established strict
GHGemission reduction targets, RPScompliance requirements for replacing carbon-emitting resourceswith
renewable generation on the power grid, energy efficiency savings,and acceleratedthe transition to
transportation electrification. SB100 increasedthe RPSrequirements established in SB350 and established a
seriesof goals for attaining a 100 percent zero-carbon power grid by 2045.

The following statutes complemented these requirements:

A Widened the GHGemission requirements set in SB350.

A Strengthened the RPSrequirements setin SB350 and SB100.

A Establisted subsidiesfor customer-owned generation (mostly from rooftop solar photovoltaic systems).
A Setstandards for a cap-and-trade program designed to lower GHGemissions.

A Increasedthe effects of energy efficiency measuresand demand- side management programs.

A

Codified transportation electrification initiatives and established measuresto promote EVcharging
stations and streamline its permitting process.

=N

Establishedmeasuresthat benefit underserved and DACs.

A Setgoals for adding BESSo au t i Irelsdurgedni.
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5. Statutory Drivers and Regulatory Factors
Statutory Drivers

Thesestatues and other external factors influence GWRS daily operation and profoundly affect its long-term
resource planning. Takentogether, these factors introduce a fair amount of risk and uncertainty in its
resource acquisitions strategies and its commitment to deliver reliable energy at affordable rates.

' OAAT ETABDDEOCOBRARDAOFAGOOAD

Severallegislative statutes mandated Assembly Bill 32 2006 | A Statewide goal for carbon neutrality by 2045
aggressivereductions in GHGemissions A GHGemissions40% of 1990 levelsby 2030
with requirements set for 2020, 2030, 2045, Senate Bill 350 2015 | AGHGemissions80% of 1990 levelsby 2050
and 2050 ATook effect in 2020

A Codified GHGemissionsreduced to 40%
below 1990 levels by 2030

A GHGemissions80% of 1990 levelsby 2050
A Contingent upon passingAB 197

Assembly Bill 32: California Global
Warming Solutions Act of 2006. AB 32
required that aggregated GHGemissions
be reduced to the levelsmeasuredin 1990  [RASSEul RISy 2016
by 2020. CARBIs required to continue and
coordinate the overall climate change
policies. CARBIs also required to monitor
and enforce compliance through a
process for utilities to report and
self-verify its emission reductions. CARBadopted a regulation for the Mandatory Reporting of Greenhouse
GasEmissionsand a Cost of Implementation FeeRegulation.

Senate Bill 32 2016

A CARBprioritized GHGemission reductions
from large sources

XS AP 2022 | A GHGemissions85%of 1990 levelsby 2045

A GHGemissions55% of 1990 levelshy 2030

Senate Bill 12 2023 | .
A Still being considered

Figure 25. GreenhouseGasEmissionsReduction Legislation

AB 32 also contained a provision for a cap-and-trade program (see dCap-and- Trade Program and Marketd
on page 5-6).

SenateBill 350: Clean Energy and Pollution Reduction Act of 2015. Following passageof SB350in
2015, this wide sweeping, environmentally-oriented bill included a provision to set precise levels of GHG
emission reductions: 40 percent of 1990 levelsby 2030 and 80 percent of 1990 levels by 2050. Due to the
substantial impact of the b i Iprbv&iens, SB350 took effect in 2020, almost five yearsafter it was signed into
law.

SB350 also contained provisions for establishing RPStargets (see cRenewablePortfolio Standard and
Zero-Carbon Resource$)on page 5-4), increasing energy efficiency (see Energy Efficiencyand Demand-Side
Management6on page 5-7), and promoting transportation electrification (see dTransportation Electrification6
on page 5-7).
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5. Statutory Drivers and Regulatory Factors
Statutory Drivers

SenateBill 32: California Global Warming Solutions Act of 2006 z 2030 Emissions Limit . In 2016, SB
32 expanded the GHGemission reduction provisions implemented in AB 32 by codifying the levelssetin SB
350: reducing GHGemissionsto 40 percent below 1990 levels by 2030 and by 80 percent by 2050. CARBis
responsible for ensuring that California meets this goal.

Since SB326 passage GWPhasbeen reducing its reliance on the gas-fired generation that produces GHG
emissionsin severalways:by transitioning to more renewable resources increasng energy efficiency,
promoting local rooftop solar installations, and transitioning to transportation and building electrification.

Assembly Bill 197: California Global Warming Solutions Act of 2016 z Direct Emissions. AB 197
required CARBto adopt regulations to achievethe maximum amount of GHGemission reductions in a cost-
effective manner and to prioritize direct emission reductions from large, stationary, and mobile sources

To comply with AB 197, GWPhasreduced overall GHGemissionsthrough severaltransportation
electrification (seedTransportation Electrification Analysséon page 6-8) and energy efficiency initiatives.

Assembly Bill 1279: The California Climate Crisis Act of 2022. AB 1279 established a statewide goal for
achieving carbon neutrality within the next two decades.The bill furthered GHGemission reduction goals by
requiring an 85 percent reduction of 1990 levels no later than 2045 and to continue that reduction into the
future.

AB 1279 also contained a provision for an update to the RPSrequirement (see dRenewablePortfolio
Standard and Zero-Carbon Resource®on page 5-4).

SenateBill 12 of 2023. Introduced in late 2022 and still being debated, the bill seeksto decreaseGHG
emissionshy changing the current goal of 0 4 g&rcent reduction from 1990by 2 0 3 dhdreplacing it with an
aggressivetarget rate reduction of 55 percent.
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5. Statutory Drivers and Regulatory Factors
Statutory Drivers
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Fivelegislative statutes set various targets Setthree RPStargets:

for replacing carbon-fueled generation with : AL e ST A

renewable and zero-carbon resourcesh Senate Bill X182 2011 | A25%of retail saleshy year-end 2016
o o y A33%of retail saleshy year-end 2020 and

establishing RPStargets starting in 2013 onward

and culminating in 2045, with a crucial
target in 2030.

Setthree more RPStargets taking effect in 2020:
A 40%of retail saleshy year-end 2024

A45% of retail saleshy year-end 2027
Senate Bill X1z2: California Renewable A50%by 2030 with 65% from PPASO 10 years

. . B Senate Bill 100 2018 | .
fundamentally modified Ca | i f BRSn i SHEEE A100%renewable and zero-carbon by 2045

by setting three new goals that apply to all  [ASENIAETNEZERE 2022 | A Statewide goal for carbon neutrality by 2045
retail electric providersin the state,
including POUSs,IOUs, electric service Senate Bill 1020 2022
providers (ESP¥ and community choice
aggregators (CCA3. The bill defines
compliant resources,establishesgoals and
minimum increases over time for a specific percentage of retail sales,and specifiesthe location and delivery
point for renewable resources.

Senate Bill 350 2015

Alnterim goals of 90%renewable and
zero-carbon by 2035 and 95%by 2040

A State agenciespowered by 100%renewable
and carbon-free by 2035

Figure 26. RPSand Zero-Carbon Requirements Legislation

The RPStargets are:

A 20 percent of retail salesby year-end 2013.

A 25 percent of retail salesby year-end 2016.

A 33 percent of retail salesby year-end 2020 and thereafter.

G| e n dGity Godnsil must implement these requirements with the CECwith CARBhaving the specific
enforcement authority.

SenateBill 350: Clean Energy and Pollution Reduction Act of 2015. SB350 called for a new set of
objectives to improve air quality and public health, reduce GHGemissionsto addressthe impacts of climate
change, and expand other clean energy policies.

Thebill wassigned into law in 2015 and took effect in 2020. The bill set three additional RPS targets
culminating with a 50 percent requirement in 2030 that must be maintained into the future. Thebill includes
an interim goal of 40 percent RPSby 2024 and 45 percent RPSby 2027. Starting in 2021, at least 65 percent
of RPSprocurement must be derived from long-term contracts of 10 yearsor more.
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5. Statutory Drivers and Regulatory Factors
Statutory Drivers

The bill defined the renewable energy and zero-carbon sourcesthat support the RPSgoals. Renewable
energy includes generation from solar, wind, geothermal, small hydroelectric, municipal solid waste, biofuels
(biodiesel, biomass, and biomethane), fuel cells using renewable fuel, and hydrokinetic energy (ocean
thermal energy conversion [OTEC]ocean wave,and tidal stream). Zero-carbon generation that does not
emit climate-altering greenhouse gasesinclude large hydroelectric and nuclear technologies.

SenateBill 100: The 100 Percent Clean Energy Act of 2018. Passedin 2018, SB100 acceleratedthe

s t a RRSéetin SB350 to ensurethat, by 2030, at least 60 percentof Ca | i f elactricityas@esewable.
Thispercentage of renewable generation must be maintained at or above 60 percent from 2030 onward. In
addition, SB100 requires that renewable energy generation and zero-carbon resourcespower 100 percent
of retail electricity sold in California by the year 2045.

While not specified in SB100, combustion resourcesfueled by biofuels or hydrogen derived from renewable
energy resourcesare defined aszero-carbon resources.In addition, while all retail electricity salesin
California must come from renewable and zero-carbon resourceshy 2045, the transmission and distribution
line power lossescan still be served by fossil fuel-powered generation.

Finally,SB100 required the CECthe CPUCand CARBto employ programs under existing lawsto achieve
100 percent clean electricity and issuea joint policy report on SB100 by 2021 and every four yearsthereafter.

Assembly Bill 1279: The California Climate Crisis Act of 2022. AB 1279 established a statewide goal for
achieving carbon neutrality no later than 2045 and thereafter.

SenateBill 1020: The Clean Energy, Jobs,and Affordability Act of 2022. In September 2022, SB1020
added interim goals and the clean energy mandates establishedin SB100. SB1020 requires that eligible
renewable energy and zero-carbon resourcessupply 90 percent of all retail electricity salesto California end-
use customers by December 31, 2035, and supply 95 percent of all retail electricity salesby December 31,
2040.
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SenateBill 1: Subsidies for Customer A Required utiities to adopt and implement a
. customer rooftop solar installation process

Solar. SB1 wasenacted in 2006 to Senate Bill 1 2006 | . : P

) A Subsidized customer rooftop solar

increasethe number of rooftop solar PV sl

systems thus offsetting carbon resources

and reducing GHGemissions.Potential

systemsinclude microturbines, fuel cells,solar, and solar plus BESSnstallations. The bill raisesthe net energy

metering (NEM)cap from 0.5 percent to 2.5 percent of GWFS aggregate customer peak demand.

Figure 27. Customer Rooftop Solar Installation Legislation

Among related provisions, the legislation requires utilities to offer financial incentives for a limited time to
encourage customer rooftop solar PVinstallations. A portion of those incentives must encourage optimal
solar production during peak demand periods and energy efficiency improvements.

# ABTZAO0AAAT CAORAAOBHOB OOOAD

A Created a cap-and-trade market program for
carbon emissions

Assembly Bill 32: California Global
Warming Solutions Act of 2006. AB 32
established a cap-and-trade market for
carbon emissionsrequiring CARBto create  Figure 28. Cap-and-Trade Program Legislation

two types of newly tradable

commodit ies known as a California Compliance Instrument (CC) Allowance and CClOffset. Allowancesare
essentially permits created and issued by CARBthat allows the holder to legally emit one metric ton (MT) of
GHGmeasuredin carbon dioxide equivalents (CO-€).

Assembly Bill 32 2006

Assembly Bill 398 ‘ 2017 | Almproved the cap-and-trade market program

A CClOffset is created when an approved project results in a GHGreduction or removal. Theseprojects must
be accurate, quantifiable, permanent, verifiable, and enforceable reductions or removals of GHGin the
environment. An independent third -party verifier must periodically inspect these projects to ensure
compliance with protocols created or adopted by CARB.To comply with AB 32, a CClAllowance and a CCl
Offset must equally offset each other to allow for the legal emission of one MT of GHG measuredin CO-€.

Assembly Bill 398: Cap-and-Trade Extension. AB398 extended and improved the cap-and-trade
program established in AB 32. The extension enables California to meet the 2030 GHGemission reduction
goals in a cost-effective manner, and also generates billions of dollars in auction proceeds to investin
statewide communities.
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Statutory Drivers
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Assembly Bill 2021: 10-Year Energy A Utiities must institute all possible EEand DSM
Efficiency Targets. AB 2021 required Assembly Bill 2021 [Py AEstablished10-year targets everythree years

. - A CECquantified all achievable EEsavings
POUsto establish specific annual ener ;
o P gy AFundedthrough a 2.85%surcharge
efficiency goals asa percent of total annual

) ] ) ) A Changed AB 2021 target requirement to every
retail electric consumption and establish N el 2012 | four years

10-yeartargets every three years, starting

2007. Before investing in new carbon-based S o S5 015

A Consolidated POUreporting requirements

A Double statewide energy savingsthrough EE
measuresand conservation

resources,utilities must exhaustsavings
from all available energy efficiency and Figure 29. EnergyEfficiencyand Demand-Side Management
demand reduction resources that are Legislation

cost-effective, reliable, andfeasible.

The cost of implementing this program wasfunded through a 2.85 percent surcharge on customer bills. The
statute also required the CECto quantify all achievable energy efficiency savingsto establish realistic
attainment levels.

Assembly Bill 2227: 10-Year Energy Efficiency Targets (Amendment). AB2227,passedin 2012,
replaced the three-year requirement to establish 10-year energy efficiency goals to every four years.In
addition, AB 2227 also consolidated all of the POUreporting requirements into a minimum number of
sectionsin the PUC.

SenateBill 350: The Clean Energy and Pollution Reduction Act of 2015. Among the various provisions
set forth by SB350, a key requirement directed state agenciesto double the energy savingsin electricity and
natural gas end usesthrough energy efficiency and conservation by 2030.

4 OAT ODI %IOMOEOHE AEAAQEI 1

Senate Bill 350: Clean Energy and Senate Bill 350 A Acceleratedtransportation electrification
Pollution Reduction Act of 2015. SB350 WALl AIRFXL] A Streamlined EVcharging station permitting
required utilities to propose multiyear
programs and investments to accelerate

widespread transportation electrification Assembly Bill 2127 A _CfEcatjsetsse‘EVChar ging station
Intrastructure

A CECassessedEVcharging station
infrastructure for proportionate distribution

Senate Bill 1000

that reduce dependence on petroleum,
meet air quality standards, achieve EV Assembly Bill 970
charging station goals, and reduce GHG
emissions.The CPUC|n consultation with
CARBand the CECapproves these programs and their investments.

A Settime limits for the EVcharging station
permitting process

Figure 30. Transportation Electrification Legislation

Assembly Bill 1236: Local Ordinances Electric Vehicle Charging Stations. AB 1236 required cities and
counties to adopt an ordinance that createsan expedited, streamlined permitting processfor EVcharging
stations based on criteria listed in the Permitting Electric Vehicle Charging Stations Scorecard
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5. Statutory Dr ivers and Regulatory Factors
Regulatory Factors

SenateBill 1000: Land Use Safety and Environmental Justice. SB1000 required the CECto assess
whether EVcharging infrastructure, especially direct current fast charger (DCFQ stations, is
disproportionately deployed by population density, geographical area,or by low-, middle-, and high-income
levelsand whether accessto these charging stations is disproportionately available.

Assembly Bill 2127: Electric Vehicle Charging Infrastructure Assessment. AB 2127 required the CECto
assessall EVcharging infrastructures to determine how well they meet the s t a goal 6fadding at least five
million ZEVshy 2030 and reducing GHGemissionsto 40 percent below 1990 levels by 2030.

Assembly Bill 970: Electric Vehicle Charging Stations Permit Application. AB970 built on AB 1236 by
clarifying the EVcharging station permitting processand setting deadlines for application acceptance.

The City of Glendaleis subject to the regulations outlined in AB 1236 and AB 970, asthey require all
California cities and counties with populations more than 200,000residentsto expedite and streamline
permitting processfor EVcharging stations.

2% 5, ! A& 2% 82

Several external factors drive the planning of the IRP. Some of these factors had a direct impact on the
planning of this IRP; other factors complement the actions that GWP plans to implement as a result of
the IRP.

4 0AT OPT OOAQGETT WARAOOEEEAAOEIT !''TAIUO
Electrification of the transportation sector isvital to reducing Ca | i f GHQernissions.A significant
element of the transformation to a clean energy future is the electrification of transportation i replacing
gas-powered internal combustion engine vehicles with zero-emission cars, buses, and trucks.

In 2012, Governor Brown issued ExecutiveOrder B-16-2012 to electrify the transportation sector, calling on
the CECand other state agenciesto achieve 1.5million ZEVsby 2025.In 2018, Governor Brown issued
Executive OrderB-48-18 that increasedthat goal to 5 million ZEVshy 2030.

In August 2022, CARBestablished an annualized roadmap to phase out the sale of internal combustion

passenger vehicles by issuing The Advanced Clean Cars |
Executive Order N79-20. The rule requires that allnew cars and light trucks, including plug-in hybrid electric

vehicles (PHEVs)ncreasethe salesof ZE\&from 35 percent in 2026 to 100 percent in 2035. The related

Advanced Clean Fleet program helps electrify heavyduty vehicles.

Glendale Water & Power 2024 IRP



5. Statutory Drivers and Regulatory Factors
Regulatory Factors

Figure 31 shows the annual requirements for complying with ACC 1.

100%
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Figure 31. Annual Zero-Emission Vehicles Sales Targets for the Advanced Clean Cars Il Rfile

Transportation currently accounts for more than 50 percentof Ca | i f GHGemissions.By 2037,the rule
will reduce smog-causing pollution from light-duty vehiclesby 25 percent to meet federal air quality
standards. In 2040, GHGemissionsfrom cars,pickups, and sport utility vehicles(SUV3 will decreaseby 50
percentfrom t o d deyefs. 8By 2040, the regulation will cut climate warming pollution from those vehiclesa
cumulative total of 395 MMT.

The rule delivers multiple benefits that continue to grow year after year. By 2030, 2.9 million fewer new
gas-powered vehicles will be sold in California, rising to 9.5 million fewer conventional vehicles by 2035. This
potentially results in over 12 million additional EV's within the next 13 years.

"OElI AET ¢ %l AAOOEAEAAOQEIT )i BPAAOGO
The CECBuilding Energy Efficiency Standards, also known as Title 24 or the Energy Code, is an integral part
of the s t a effer ® reduce carbon emissionsand addressthe ongoing issuesrelated to climate change.
Thelatest updates to the 2022 Energy Code reinforces the concept of building electrification, which not only
encouragesthe adoption of efficient all-electric technologies by reducing emissionsfrom newly constructed
buildings but also increaseselectric load flexibility to support grid reliability and enable increased
opportunities for on-site renewable energy generation through solar. Along the samelines, the 2022
Strategy for the State Implementation Plan (SIB adopted by CARBaims to reduce building emissionsin the
form of nitrous oxide (NOX) due to natural gas combustion.

4 https:/lww2.arb.ca.gov/news/californianoves accelerate 100 new-zero-emissionvehicle sales2035
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5. Statutory Drivers and Regulatory Factors
Regulatory Factors

Both the Energy Code and the SIP complement initiatives
renewable hydrogen for hard-to-electrify end uses. Upon its full implementation, the Scoping Plan would
reduce the demand for petroleum by 94 percent below 2022 levels by 2045.

The Energy Codemeans newly constructed buildings must utilize electricity asthe primary fuel for its core
functions. Thisapproach deviates from traditional fuel sourcesthat includes on-site combustion of natural
gas, oil, propane, or other fossil fuels. While each entity hasits own unique operation, a few overarching
concepts for building electrification caninclude adopting heat pumps to decarbonize spaceand water
heating for buildings, coupled with all-electric boilers and furnacesfor operations that require high heat
demand.

Opportunities for BESSo respond to an increasingly variable renewable grid and electric vehicle charging
infrastructure to support the shift to an all-electric fleet also play vital roles. Solar PV and heat pump
technologies have evolved significantly in various instancesand can provide cost-competitive solutions to
making the switch, especiallyin a new construction setting.

For commercial and industrial operations, adoptin g all-electric equipment can reduce maintenance costs,
together with improved efficiency and lesschallengeswith meeting air quality standards. Ultimately, the
impacts of building electrification still heavily depend on the difference between the ongoing costs of energy
to run all-electric equipment compared to a conventional fuel type.

GWPrecognizesthe need for customers and site owners to assessheir potential to electrify, allowing for
better decision-making when it comesto investing in all-electric equipment. Forits IRP,GWPhas considered
the impact that building electrification has on its energy forecasts.

I ATDOET ¢ %l AoOcu 2AAAE #1 AR 30AT AAOAO
GWP supports the CECGs ef fanissioss. @niNavember &5s2022tGWPn reduci ng
adopted the All-Electric CALGreen Amendment to the California Title 24 Building Standards Code. This

amended Glendaleds building and safetyuldrgdes to adopt r
electrification, customer solar PV installations, and EV charging installations.

Areachcode is alocal building energy code that goes beyond or 0 r e a qdstehe étate minimum
requirements for energy use by addressing GHGemissionstargets, energy efficiency, air quality, and public
health and safety concerns. Reachcodes involve building electrification, transportation electrification, and
customer solar PV installations.

Glendale Water & Power 2024 IRP
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5. Statutory Drivers and Regulatory Factors I
Regulatory Factors
Reach codes provide an array of environmental, economic, and health benefits that include:
A Lowering GHG enissions advancing climate action plan goals
A Improving public health through cleaner air
A Better preparing local customers to meet new state standards
A Engendering more affordable buildings
A Creating safer and more comfortable buildings
A Increasing structural resiliency

A Lowering utility bills
The City of Glendale and GWP adopted three reach codes.

Building Electrification Reach Code.Requires that all newly constructed single-family and multifamily
residential buildings and nonresidential buildings be all-electric buildings. (Commercial kitchens can request
an infeasibility waiver.)

Solar PV Infrastructure. Requires non-residential and multifamily PV systemsto be installed on all new
buildings to offset 100 percent of projected electricity use or cover at least 50 percent of rooftop space This
reach code includesan infeasibility waiver for projects unable to meet the requirement due to shading or
other technical constraints.

EV Charging Installations. Requires EVcharging infrastructure for new single and multi-family dwellings,
townhouses with attached private garages,new construction multifamily dwellings with residential parking
facilities, and new non-residential construction, with limited exceptions and subject to an infeasibility waiver.

Adopting these reach codes continues GWPGs pathway to d
transportation sectors.

# E®UAAT %l AOCU 'T A1 O
In 2022, the Glendale City Council adopted a resolution
renewable and zero-carbon goals by 2035. (See Appendix]. City Council Clean Energy Resolution.)

To comply with this resolution, GWP has modeled and analyzed two portfolio scenarios incorporating this
2035 target date. In addition, GWP is currently conducting a study to determine the feasibility of getting

10 percent of GWP customers to install rooftop solar PV plus gorage systems by 2027. This study also seeks
to determine the path necessary to attain a 100 MW reduction in peak load capacity through DERs and DSM
measures.

Glendale Water & Power 2024 IRP
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Fundamental to developing the IRP areeffective forecasts for essentialkey variables such as energy demand
(MWh), peak demand (MW), power prices, natural gas prices, candidategesource costs, and cost of carbon.
These variablesdrive decisions on which resources to acquire, the quantity of these resources, and when to
integrate them into GWPGs resource mixX

& 2%#1-3M (1 S/ ,/1" 9

The GWP IRP used the CEBnal 2022 IEPR Updatepublished on February 28, 2023, that included the
California Energy Demand Update (CEDU) 2022 report for themid-demand AAEEenergy and peak load
forecastsasa baselinein the modeling process. Thisforecastincludes assumptions for the expected
expansion of existing and future energy efficiency and photovoltaic programs as calculated by CECanalysts
and considers Glendale-specific modifiers. Load contribution from EVs was calculated using the CECelectric
vehicle forecast calculator.

The CEDUreport forecasts statewide electric energy growth until 2035. The IRPderived its forecasts by
subtracting projected customer PV generation, energy efficiency, DR, and other DSM programs from the
energy consumption forecasts. Ascend Analytics modified the CEDUprojection for GWP to include
anticipated large load additions in 2027 and 2028 that were not included in the CEDUforecast. The CEDU
projects an annual 6 percent growth of PV generation, reaching 55,740 GWh in 2035, and an overall growth
of approximately 28 percent in energy consumption, reaching 358,738 GWh in 2035. This forecasted amount
considers the effect of transportation electrification and building electrification.
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6. Planning Forecasts and Requirements
Forecast Methodology

Power price and natural gas forecasts, as well as all c
Market Intelligence. Through rigorous screening of market fundamentals and geospatial dynamics, Market

Intelligence forecasts capture changes in pricevolatility, curtailment, real-time market dynamics, and ancillary

services markets.

Carbon costs are derived from CARB dataTh Scial Cost of Carbon (SCC)orecasts are based on data from
the U.S. Environmental Protection Agency (EPA). Energy efficiencgavings and DER forecasts are based on
historical and predicted GWP data.

Forecastswere input to PowerSMM & miodeling and analysis software. PowerAMM employs a stochastic
construct. Through multiple simulations, PowerSIMM probabilistically envelops all possible future
possibilities through coherent and correlated set of data inputs and forecasts.PowerdMM simulates weather
conditions, which drives G WP Gosirly load values to model different realistic weather futures that drive
different load futures. PowerSIMMthen calculates the mean, median, and percentile demand possibilities
that can be translated into capacity expansion requirements.
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6. Planning Forecasts and Requirements
Load Forecasts
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Customer energy consumption, measured in MWh, is the primary driver of load in Glendale. However,
behind-the-meter solar and storage, energy efficient lighting and other energy efficiency initiatives, electric

vehicle adoption s, smart thermostats and devices, and building electrification shifts are beginning to have a
key secondary impact to load.

Figure32depictsGWP3s energy forecast over the planning period
savings fr om fieigdBydpograms. Ehe steep rise in 2028 is due to expected load increases
from new customers in Glendaleds territory.
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Figure 32. Energy Forecast

0ABRI ALTAOAAAOO
Peak demand, measured in MW, is determined by the largest anount of power that customers are using at
one time. High demand tends to occur in the summer evenings when many people return home from work

and make use of home appliances. Peak demand is primarily driven by heat waves and the power usage
associated with air conditioning.
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6. Planning Forecasts and Requirements
Load Forecasts

The net load peak is the largest amount of power that is supplied by the grid after contributions from solar
and wind are considered. Since solar and wind resources tend to provide energy during the afternoon and
early morning hours, respectively, they are generally not well-suited for meeting the power demands during
these crucial peak evening hours. This leads to the secalled cduck curvedeffect where net load dips during
the afternoon as solar production rises, but the evening peak remains largely unaffected.

During the summer months, solar generation shifts the net load peak from late afternoon to early evening
while providing a mild decrease in the total peak. As solar penetration increases, the net load peak will
correspond to the | oss of solar generation and be largely unchanged by further solar penetration. Thus, while
increases in energy efficiency and rooftop solar may reduce energy consumption, these resources do not
have a large effect on peak load.

Avoiding blackouts requires meeting customer power demand at all times, thus it is imperative to have
enough resources availableto meet customer demand during peak hours. Peakload depends mainly on
weather conditions; as such, it isfar more variable than energy requirements.

Figure33depicts GWP&s peak demand forecast over the p/PRMAning pe
covers uncertainty in the peak demand forecast as well as contingency reserves.
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Figure 33. PeakDemand plus Reserve Margin Forecast
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6. Planning Forecasts and Requirements
Load Forecasts
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Figure 34 depicts the forecasted growth in customer -sited solar PV installations. This forecast was used in

Scenario4, which assumes 10 percent of GWP households instll rooftop solar by 2028. The other three
scenarios assumedower forecasts that follow recent trends.
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Figure 34. Solar PV Distributed Energy Resources Forecast
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6. Planning Forecasts and Requirements
Load Forecasts
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GWPhasimplemented various customer programs to promote the efficient use of energy with a specific
focus on key areassmart thermostats, lighting, refrigeration, and air conditioning. In total, these programs

have generated approximately 15,343 MWh in annual energy savings for fiscal year 2022. GWP forecasts
cumulative net energy savings of over 400 GWh over the course of the long-term planning period until 2045.

Figure 35 depicts the annual savings throughout the planning period.

Energy Efficency Savings Forecast
550 -
500 |
450 -
400 -
350
£ 300 -
g
250 |
200 |
150 -
100 -
g | |
o m
,,539"‘7’ '\,d)'\?'@'@ 6”6”6"0”’6”6”%6”%@6”%6”% Q"‘N'cs“q"”‘bb'
m Cumulative Energy Efficency Savings Forecast

Figure 35. Energy Efficiency Savings Forecast

A series of energy efficiency regulations apply to GWP, including SBL037, AB2227, and SB350 (discussed in
Chapter 5. Statutory Drivers) . The Cityds existing and future building
building requirements outlined in Title 24 and CALGreen, which contains specific regulations for energy

efficiency.

In 2021, the CaliforniaMunicipal Utilities Association (CMUA) hired GDS Associates, Inc to analyze and
quantify the potential impact of energy efficiency in CMUA member electric service territories.> The CMUA
study serves as the foundation for energy efficiency targets for fiscal years 2022 through 2031, which is to
achieve 17,978 MWh per year in energy savings and2,860 kilowatts (kW) per year in demand response
savings The energyand DR savings figures were derived from the 10-year average of the forecasted figures
developed by GDS.

5  https://www.cmua.org/filess:CMUA%202020%20EE%20Potential%20Forecast.pdf
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Load Forecasts
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The transition to transportation electrification has been spurred by SB 350 and three CARB measures: the
ACCII, Advanced Clean Tucks (ACT), and Advanced Clean Fleet{ACH rules.

The CECds | EPR, through an AATE framework, forecasts th
sectors (light-duty, medium-duty, and heavy-duty) by modeling three scenarios:

Baseline Scenario: Economic and demographic inputs; vehicle attributes such as price, range, refueling
time, acceleration, and model availability; federal tax credits, state rebates and rewards, and highoccupancy
vehicle access incentives; incentives resulting from the 2022nflation Reduction Act; consumer model
preference; and CARES Innovative Clean Transmit regulation.

Scenario 2: Direct, post-process alignment of light-duty ZEV sales that capture delayed compliance or some
exemptions with CARBDBeACQloule;lowver prises forimadium-autytbatteryudleatic  t
trucks to capture increased electrification.

Scenario 3: Full compliance with all regulations (including the Advanced Clean Fleets rule) with a
postprocess alignment of new vehicle sales with site light-duty and proposed medium - and heavy-duty
regulations.

The 2024 IRP used the Baseline Scenario forecast in the modeling for EV penetratioihe CEC forecasts ZEV
growth for the entire state, then proportionally allocates that forecast to individua | utilities based on the
relative size of each utility.

Figure 36 shows the forecast for medium-duty and heavy-duty ZEVs a few years beyond the shortterm
planning period. Scenario 3, which accounts for complying with the Advanced Clean Fleet rule, shows a
population of approximately 200,000 ZEVs by 2031.
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Figure 36. Medium-Duty and Heavy-Duty Electric Vehicle Population Forecast
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6. Planning Forecasts and Requirements
Load Forecasts

Increases in electricity energy consumption complement the increasing ZEV adoption forecast. The AATE
framework used a managed forecast, which isan energy demand scenario that adjusts a baseline forecast to
reflect either or all the following:

A The impactsof policies and programs that cannot be included within the basic architecture of the
forecasting model.

A Significant uncertainties about existing programs, funding, or implementation features.
A Uncertainties regarding new policies and programs motivated by state or federal goals.

Figure 37 depicts the corresponding increase in energy growth over the same adoption rate period. An
increase of approximately 35,000GWh is forecast for 2031.
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Figure 37. Transportation Electrification Demand Forecast

Technological advances have increased the efficiency of ZEVs. Improved fuel economy, vehicle travel model
improvements, and consumption improvements for PHEVs have slightly lowered the energy consumption of
ZEVs.

Glendale Water & Power 2024 IRP 6-8



6. Planning Forecasts and Requirements
Power and Natural Gas Price Forecas
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As the demand for renewable and clean energy increases, the market will likely see higher volatility in power
supply availability and price uncertainty. This volatility is due mainly to the variable nature of wind and solar,
which combine for over 25 percent of renewable generation in California.

0l xAO 0OEAA &i OAAAOQGO
The shift toward low to zero variable cost resources is forecasted to result in power prices remaining flat over
the long term, even as natural gas prices and carbon costs increaseThe heavy solar generation during the

day in California is forecasted to push on-peak power prices in the Southern California SP15 market below
off-peak power prices in the nearterm.

Figure 38 depicts the Southern California SR15 Market power price forecast over the planning period.
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Figure 38. Southern California SR 15 Power Price Forecast
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6. Planning Forecasts and Requirements
Power and Natural Gas Price Forecas
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As more resources with little to zero variable cost come online, implied heat rates will drop, resulting in

natural gas plants having adifficulty clearing in the market. Natural gas prices are expected to rise over time
while power prices are expected to fall in the near -term and remain flat in the long -term.

Figure 39 depicts the monthly Southern California CityGate Market natural gas price forecast over the
planning period.
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Figure 39. SoCal CityGate Natural Gas Price Forecast
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6. Planning Forecasts and Requirements
Resource and Carbon Cost Forecasts
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The cost of carbon emissions is expected to continue to rise and accelerate over time. Over the course of the

entire planning period, the carbon emission costs are forecast toincrease by a factor of five.

Figure40 depictstheCal i f ornia carbon price forecast used in the
Intelligence developed this forecast.
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Figure 40. California Carbon Price Forecast
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6. Planning Forecasts and Requirements
Resource and Carbon Cost Forecasts
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The EPA uss an estimate of the social cost of carbon to value the climate impacts of rulemakings. The social

cost of carbon is a measure, in dollars, of the long-term damage done by a ton of COz emissions in a given
year. The EPA last updated the social cost of carbon forecast on February 7, 2023.

The SCCQOr is meant to be a comprehensive estimate of climate change damages and includes changes in
net agricultural productivity, human health, property damages from increased flood risk, and changes in
energy system costs, such as reduced costs for heating and increased costs for air conditioning. Current
modeling, however, does have its limitations; as such, the impacts from the social cost of @rbon would likely
increase. Modeling does not currently include important physical, ecological, and economic impacts of
climate change because of a lack of precise information. Nonetheless, the current estimates of the social cost
of carbon are a useful measure to assess the climate impacts of C@emission changes.

Figure 41 depicts the constant increase in the social cost of carbon derived by the EPA over the planning
period.
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6. Planning Forecasts and Requirements
Resource and Carbon Cost Forecasts
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Figure 42 depicts this decrease in cost followed by aslight increase in green hydrogen fuel costs over the
planning period.
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Figure 42. Green Hydrogen FuelCost Forecast
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6. Planning Forecasts and Requirements
Resource and Carbon @st Forecasts
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Figure 43 depicts the cost forecast for the three modeled BESS resources over the planning periodThe
graph captures only the capital cost of the storage resources and does not account for charging or

maintenance costs.
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Figure 43. Battery Energy Storage System Cost Forecast
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6. Planning Forecasts and Requirements
Resource and Carbon Cost Forecasts|

Figure 44 depicts the PPA forecast costs for three modeled candidate resources over the planning period.
Solar and wind costs are expected to remain low while geothermal costs will increase as more utilities seek
firm clean energy that geothermal provides.
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Figure 44. Renewable Power Purchase Agreement Cost Forecast
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6. Planning Forecasts and Requirements
Resource and Carbon Cost Forecasts

Figure 45 depicts the PPA forecast costs for three candidate resources that were modeled for potential
addition over the long -term planning period. Hydrogen is shown as lowest cost resource among the clean
and dispatchable options. Some additional costs are not depicted in the chart, such as the infrastructure
costs for hydrogen and CCS. All three resources are still in the emerging technology phase and cos are
highly uncertain.
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Figure 45. Resource Portfolio Candidate CostForecast
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Maintaining affordable electric rates stands as a foundational pillar in developing the 2024 IRP.A
comprehensive production cost mode ling was employed to evaluate the total cost of each portfolio tested .
Two factors drive the production cost model : expected cost and market exposure.The expected cost is he
total cost for generating necessary energy;the market exposure isthe amount of energy purchased from the
wholesale market and its ability to effectively handle price volatility.

By strategicaly addressing economic, regulatory, and environmental considerations, the IRP endeavored to
balance increasng renewable and zero-carbon generation with reliable service while prioritizing affordability
of rates for all stakeholders.

2! 4 %3

In July 223, GWP performed an Electric Cost of Service and Rate Design Study. As part of this study, a
five-year financial forecast including revenue requirements, recommended debt issuances, and rate changes
was developed from fiscal year 24 through 2028. The goal wes to evaluate and identify the optimal
combination of debt and rate ( that is, cash) funded portions of the capital program while maintaining

financial stability over the five-year planning period. GWP is projected to serve an average of 90,000 retail
electric customers with average annual retail sales 0f997,000 MWh of electricity over the study period.

Power is provided to customers through a combination of GWP-owned generation, PPAs and market
purchases.

GWPcurrently operates the Grayson Power Plant andhas variousPPAsfor renewable energy. Fans are in
processto repower the plant by upgrading from steam boilers in combination with clean energy alternatives.
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7. Cost of Service and Rate Impacts
Cost of Service and Rate Design Proces
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The cost of service (COS)and rate design process includes five steps: four steps in the cost of service process
and one final step to design rates.

Figure 46 depicts the four steps in the cost of service process
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Figure 46. Cost of Service Process Steps

Step 1 adds individual costs to derive the total revenue requirement. Step 2 separates costs into four
functional areas. Step 3 classifies costs in each of the four functional areas. Step 4 allocates the classified
costs over the various customer categories and municipal needs.

Step 1Developthe Revenue Requirement

Developing the revenue requirement is the first step in the cost of service and rate design process.This step

examines the utilityds financial needs and determines t
rates. For municipal utilities, thereveru e requirement is determined on a oOcast
examines the cash obligations of the utility such as operations and maintenance (O&M) expenses, debt

service, cash funded capital projects, and Citytransfers. Rates are set such thathe utility can pay its annual

bills.

To be more specific, the revenue requirement is based on an analysis of average expenses with adjustments

for unusual or one-time expenses, the Capital Improvement Program (CIP), existing debt amortization

schedules, pojected debt issuances, and forecasted escalation assumptions and factors. The average

revenue requirement for the five-year period was used and represented all costs that must be recovered

through the electric util i gisfobdetermiairlgthesoveralllavelofeevenuey si s ser v
recovery and provides a foundation for the cost of service analysis.

There are two primary revenue requirement methodologies employed in the utility industry : the cash basis
and the utility basis. The primary differences between the cash basis and the utility basis involve the
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treatment of depreciation, return on invested capital, and debt service. The cash basis, which is the most
common method used by municipalities, includes debt service, but excludes depreciation and return on
invested capital when determining the revenue requirement. The cash basis focuses on meeting the cash
demands of the utility. The utility basis most commonly used by private or for -profit utilities includes
depreciation and return on invested capital, but excludes debt servicewhen determining the revenue
requirement. GWPuses the cash basis forthis cost of service analysisas it follows the traditional cash-
oriented budgeting practices frequently used by government entities. In addi tion, the cash basis is generally
easier to explain to customers since the cash basis attempts to match revenue and expenditures.

Fiscal year2024 adopted budget detail helped develop the base year for the financial forecast model and
subsequent projections. The fiscal year 2024 adopted budget was used forthe base year and then projected
for fiscal year2025 and 2028. Thefiscal year2024 adopted budget s data wasadjusted to account for any
unusual or one-time expenses. Projected norrrecurring expenses or revenues were identified and
incorporated in the financial forecast, as appropriate. Based on the financial forecast model, therevenue
requirement reflects G WP @tsl cost of providing electric utility services to various rate classes that must be
recovered through rate revenues.

Therevenue requirement was calculated by developing an average of the GWPcosts or revenue
requirements for the period. The difference between the projected revenues and revenue requirementwas
calculated. Therevenue requirement of $305,039,911 is the five-year average of the annual revenue
requirements. If GWP desires, cash from reserves can be used to reduce theevenue requirement or address
the under recovery of costs.

Over the period, GWRdveragaratieis aleqeatedral btays abave 1¢ timesef
coverage. Unrestricted cash reserves by GWP are used to provide working capital, fund capital projects,
mitigate market or price volatility risks to customers, and manage the cash flow of the utility. The reserves
also provide GWP the flexibility to address changes in construction, schedule, and financing related costsfor
example, the debt interest rates) for the approved Grayson repowering, as it is currently estimated in the
forecast. In addition, these cash reserves are utilized for multiple purposes at the utility, such as working
capital, rate stabilization (for example, reducing rate volatility and impacts), and capital improvements.

Step 2:Functionalize Costs

After determining the system revenue requirement, it is then assigned to the particular function or
sub-function of the utility. Electric utilities like GWP typically have power supply, transmission, distribution,
and customer services functions. Power Supply sukfunctions include utility -owned generation, PPAspr
purchased power from market. Distribution sub -functions may include distribution infrastructure by voltage,
metering, billing, collection, etc. Customer sub-functions include billing and collections, customer service,
and meter reading.
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A cost of servicefor each customer class is developed to determine the specific costs to serve each class.

Customer class revenues are compared to class revenue r
to fully recover costs. GWP analyzed the cost to serve eaa customer class based on the developedrevenue

requirement. Thecost of serviceresults indicate the degree to which existing rates recover the costs to serve

customers and are then used to design new electric rates.

The cost of service analyses relied onthe following key supporting data and analysis:

A Reported revenue requirements and revenues based on current rates

A Total system and customer class demand and energy requirements

A Actual and assumed customer service characteristics

A Information obtained fr om customer accounts and records.

The revenue requirement was then functionalized. Rates were unbundled into four functions: power supply,

transmission, distribution, and customer service. The assignment of costs by function falls into two general
categories: direct assignments and derived allocations.

Direct assignments are costs that are readily associated with a specific utility function and are directly
assigned to that function. For example, the purchase power contracts are an expense solely relatedd power
supply, so it is directly assigned to that function.

Derived allocators are allocation factors that are based on the sum, average, or weighted effect of different
underlying factors. Derived allocators can be complex and should reflect the logical answer to the following
questionfi what underlying activities drive the cost of this item? For example, administrative and general
expenses are associated with the O&M of all utility functions. Thus, administrative and general expenses are
allocated to each utility function using various derived allocators. The four utility functions are power supply,
transmission, distribution, and customer service

Table 2 summarizes the functionalized revenue requirements for the test year.

Function | Revenue Requirements Dollars per kWh | Percent
Power Supply $235,946,706 $0.166 7%
Transmission $7,122,397 $0.004 2%
Distribution $43,355,464 $0.030 14%
Customer Service $20,378,404 $0.015 %
Totals $306,802,971 $0.215 100%

Table2.  Functionalized Test Year Revenue Requirements

Step 3:Classiy Costs

Once costs are functionalized, costs are then classified based on the underlying nature of the costs. Of
particular importance is determinin g fixed versus variable costs. Fixed costs remain a financial obligation of
the utility regardless of the amount of energy produced whereas variable costs fluctuate based on system
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energy requirements. Further, fixed and variable costs are associated with tility requirements to meet
customer demand, energy, and customer service needs.

System costs can be classified into four generally accepted ratemaking cost classifications: (1) demand or
fixed costs; (2) energy or variable costs; (3) customerrelated costs; and (4) directly assignable costs.This
provides a reasonable basis for assiging total revenue requirements to each customer class

Step 4: Allocate€Costs

Once costs arefunctionalized and classified, costs are then allocated to the various customer ¢asses.
Allocation factors align with cost classification. Demand-related costs are allocated on measures of class
demand such as class contribution to the system coincident peak. Energy allocation factors are based on
energy consumed by customers. Custome allocation factors are based on the number of customers.
Customer classes represent aggregations of customers that have similar customer usage characteristics and
use the system in a similar manner. These groups of customers have similacost of service results, which
justify similar rates.

Based upon actual and assumed customer service and consumption characteristicsiG WP developed various
factors to use in allocating the revenue requirement to individual customer classes. These allocation factors
reflect accepted ratemaking principles and are based upon embedded cost allocation procedures.
Embedded costs are the total system costs assuming utility resources are spread across all customers.
Embedded costs are generally based on historical or known costssuch as audited financial statements and
budgets. GWP developed demand related, energyrelated, customer-related, and direct assignment
allocation factors.

Step 5: DesigRates

Rate design is the culmination of a cost of service study where the rates and charges for each customer class
are established in such a manner that the total revenue requirement of the utility will be recovered in the
most equitable and consistent manner, to the extent reasonable and practical. During rate design,
consideration was given to the recovery of fixed costs in the customer and demand charges, implications of
Proposition 26, as well as phasing in the proposed rates over time.

In general, proposed and recommended rate structures meets the following objectives and best practic es:

A Ratesare equitable among customer classes and individuals within classes, taking into consideration the
costs incurred to serve each customer class

A Ratesaredesi gned to encourage the most efficient use of

A Rates consider other mportant factors, such as competitive concerns, conservation, GWP or City Council
policies, and other overriding concerns.

A Ratesare simple and understandable.
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Cost of Service and RateDesign Process

Rate design typically combinescost of serviceresults and policy considerations important to th e community.
Specific rate design goals for GWPensure that they are:

A Based oncost of service results, improve fixed costrecovery.
A Align with the cost of serviceresults between and within classes.

A Minimize customer and class adverse impactswhile moving toward the cost of service, to the extent
possible.

The electric rates include a customer charge, energy charge, demand charge (if applicable), Energy Cost

Adjustment Charge (ECAC), Regulatory Adjustrant Charge (RAC), and the Revenue Decoupling Charge

(RDC). The customer, energy, and demand charges are con
RAC, and RDC are referred to as pasthrough adjustment rates. Rate design also includes rates tocollect for

additional revenue goals. The GWP revenue adjustments are not applied equally to each customer class, as

the cost of service support varying rates for each customer class to gradually align rates that are

grandfathered under Proposition 26. Gradual increases better align rates closer to thecost of service while

minimizing rate shock.

Ultimately, GWP must ensure sufficient financial resources are available to cover the cost of providing service
and funds needed for capital improvements (such asthe Grayson Repower Project the Scholl Canyon Biogas
project, and City solar projects). Such improvements help align GWP with State and Federal regulations as
California moves toward reducing GHG emissions and minimiang the impacts of climate change. GWP
continues to evaluate and minimize the impact to rates from future projects . Its primary goal is to provide
affordable and reliable electric service for its customers.
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GWPcontinues to provide waysto help residents and businessesbecome stewards of the planet® natural
resourcesand to wisely manage energy costs at home and at work through various residential, business and
community programs promoting energy efficiency and demand reduction.

Glendale advocatesclean energy future for its residents. On August 16, 2022, the Glendale City Council
adopted Resolution No. 22-125. This resolution intends for the City of Glendale to achieve 100percent clean,
renewable, and zero-carbon energy excluding renewable biofuels not already permitted or approved, by no
later than 2035. The resolution also intends forthe City of Glendale to adopt policies and practices designed
to reach a goal of having at least 10 percent of GWP customers adopt solar and energy storage systems by
2027, and develop additional demand management measures, with a minimum total peak dispatchable and
peak-load-reducing capacity of 100 MW.

Subsequently, GWPhired a consultant to review its current low-income, energy efficiency, renewable energy,
and RD&D program portfolio with the purpose of analyzing the potential for increasedenergy efficiency,
load management, and distributed energy resourcesto augment the GWPpower system.GWPis working
toward implementing some of the recommendations and best practices and utilizing the findings of this
report asaroadmap to assistin the improvement of its program portfolio in the upcoming years.
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Akey part of G WP diversified power supply is an ongoing commitment to energy efficiency. GWP
continuesto invest significant resources in conservationand energy efficiency programs for commercial,
industrial, and residential customers. Energy efficiency remains the most costeffective way to accommodate
future energy needs, and projects in partnership with industrial customers are slated to surpass anyprevious
savings in the utilityd6s history.

Through its various Public Benefit Programs,GWPaccomplished the following:

A Provided 477 shade trees throughits Tree Power Program

A Provided 624 incentives through its Smart Home Rebate Program

A Created inceniives for 52 solar residential installations in Glendale.
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8. Energy Efficiency Programs and Initiatives
Contributions to Peak Demand

A Provided over 74 smart thermostats and In-Home Digital Displays.

A Provided incentives to five of its key account customerswho participated in its Business Energy Solutions
program for implementing va rious energy efficiency projects.

A Provided six print Home Energy Reports to approximately 57,000 residential customers on their energy
use and provided 81,000 customers with web-access to their electric usage. A total of 28,000 customers
received electronic Weekly Energy Updates.

A Provided a survey and free installation of energy and water saving devicesto over 300 residential
customers who participated in the Smart Home Energy Upgrade program.
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Energy efficiencyprograms, DSM, DR, and DERs aid GWP in reducing peak demanclendale has several
such programs already in place and plans to implement additional programs as selected through a Clean
Energy RFP. These programs are described throughout this chapter.

GWP catinues to exceed its annual energy efficiency savings goalsG WP & s

current savings tar(
on the Energy Efficiency Potential Forecastingfor Ca | i f Bublicly Cavidesl Utilities by GDS Associates, Inc.

Figure47showsGlendal eds customers energy savings for
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8. Energy Efficiency Programs and Initiatives
Energy Efficiency Programs

GWP estimates that its currentenergy efficiency programs have approximately 2 MW of peak demand
impact, which is embedded in the peak demand forecast projections. In addition to the energy efficiency
embedded in the demand forecast projections, clean energy and load reduction programs included in the
recommend power plan provide average additional savings on peak.
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Since January 1, 1998, GWP customers have paid a stat@andated fee on their electric bill known as the
Public Benefits Charge (PBC). Pursuant to Glendale Municipal Code section 13.44.425, the fegeGlendale is
set at 3.6 percent of retail revenues. PBC revenues are maintained in a separate fund to be used for programs
serving one or more of the following purposes:

A Cost-effective demand-side management services to promote energy-efficiency and energy conservation
A New investment in renewable energy resources and technologies
A Research, developmentand demonstration programs

A Services provided for low-income electricity customers, including, but not limited to, targeted energy
efficiency service, education, weatherization and rate discounts

Section 9615 of the California Public Utilities Code requires each publicly owned utility to acquire all cost
effective, reliable, and feasible energy efficiency and demandreduction resources prior to other resources
and Section 9505(a) of the California Public Utilities Code requires each publicly owned utility to report its
investment on energy efficiency and demand reduction programs annually to its customers and to the CEC.

Since 1999, GWP has beeia leader in the development and implementation of energy efficiency programs

for its customers, and GWP programs have consistently ranked among the best in the State in terms of

annual energy savings produced. Since 2000, GWP has invested over $57.7 milli on energy efficiency

programs for the benefit of Glendale customers and have
electric rate, GWP energy efficiency programs will have produced over $378 million in customer bill

reductions over the life of installed measures.

Presently, GWP offers over 16 energy and water efficiency programs to help Glendale customers reduce their
utility bills and operation costs. Over the past four years, Glendale reported saving 63.4 GWh from fiscal year
end (FYER019 through FYE2022.
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Becoming energy efficiency partners with commercial and industrial customers has alwaysbeen one of
Gl e n dmidritees s

Business Energy Upgrade Program. Launched in 2021, thisclean energy program provides a
comprehensive audit and direct installation of energy efficient lighting and other measures at commercial
sites. It is a sevenyear program that will deliver up to 8.3 MW and 36,500 MWh of energy effi ciency
improvements in commercial buildings by the end of the program term, with an expected average 12.5-year
life for the installed energy efficiency measures. The program totaled 7,890 MWh in savings in FYE2023.

Business Energy Solutions. First approved by City Council in 1999, this CMUA award winning program

provides incentives for medium and large businesses to complete pre-approved energy saving retrofit

projects. Qualified customers can receive up to $100,000 (increased from $50,000 in FY 2022) im¢entives

per fiscal year. Projects mustbecoste f f ecti ve from the customerds perspecti
estimated energy savings over the life of the installed measures. Incentives for approved retrofit projects are

limited to 40 percent (increased from 20 percent in FY 2022) of eligible project cost or 100 percent of the

incremental costs necessary to bring a remodeling and/or new construction project above the minimum Title

24 energy standard. In no case will an incentive exceed the value aved energy over the life of the measures

assuming $0.06 perkilowatt hour (kWh) saved. This program had a total of 1,327,027 kWh savings inFYE

2022.

Commercial Energy Efficiency Program. This energy efficiency program launched in 2021 and is geared

to serve approximately 4,000 commercial customers in the City of Glendale to offer high efficiency LED light
retrofits and targeted energy conservation measures ide
save more than 36,500 MWh of energy and provide 8.3 MW of permanent demand reduction through

energy efficiency. The program is on target and is expected to deliver the contract goals by the end of 2027.

Peak Savings Program. Launched in April of 2021 and implemented by Franklin Energy; this program
provides residential and commercial DR. By 2024, the program is expected to offer up to 4MW of DR
capacity from commercial customers for up to 15 peak load events per year. At the end of FYE2022, a total
of 0.545 MW was under control, representing 13 percent of the four -year commercial program goal. The
capacity of the program is expected to ramp up over the next two -and-a-half-year term as additional
customers enroll.

2 ACE A% DeogaeE DOAICOAT O
Smart Home Rebates. This program provides an easyto-use and costeffective solution for providing

customers with energy and water saving rebates using new modernization technologies and web-based
services.The program had a total of 52,959 kWh savings in FE2022.
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Smart Home Energy and Water Savings Rebates. Provides incentives to promote the purchase of
approved energy and water saving appliances and devices. GWP began to offer rebates for various all
electric home appliances for customers to electrify their home. To facilitate and expedite the application
process, GWP offers an easyo-use web portal for residents to submit their rebate applications online.

Tree Power. First approved by City Council in 2006, this program provides up to three free shade trees and
arborist services toresidential customers, ensuring the trees are planted correctly. When properly sited and
cared for, a healthy, mature shade tree helps provide shade that cools the home and helps reduce air
conditioning use. This program had a total of 96,354 kWh savings n FYE 2022.

Home Energy Reports. First approved by City Council in 2009, this program offers Glendale residents with a
quarterly print and email energy usage reports to help them reduce their energy consumption. Reports also
include action steps for each household to help them reduce their electricity consumption. Currently, the
program is integrating the existing two -month billing data and a wealth of external data sources to educate
customers on how they can save energy. The home energy report includes tfeir Smart Grid data and access
to the website where they can review their energy usage. Theaddition of interval electric usage data has
given customers the ability to view their usage in monthly, weekly, daily, or hourly intervals. This program

had a total of 7,026,701 kWh savings in FE2022.

Smart Home Energy and Water Saving Upgrade Program . The Smart Home Energy and Water Saving
Upgrades program evaluates the efficiency of customer homes, installs low-cost energy and water saving
devices, and makes reommendations regarding additional energy and water measures customers can
implement. The program inspects a number of energy and water saving measures, including lighting, HVAC
systems, attic insulation, temperature setting for home environment and applian ces, and water flow rates at
all sinks, showers, and toilets. Additionally, the program installs several measures at no cost to the customer,
including LED lights, low flow shower heads, faucet aerators, toilet displacement devices and toilet flappers.

Online Marketplace . An online marketplace that allows Glendale residents to obtain program eligible
energy and water saving products easily and quickly without having to visit a retail store nor the need to fill
out incentive or rebate applications.

Smart Home Energy and Water Saving Upgrades. The program evaluates the efficiency of customer
homes, installs energy and water saving devices, and makes recommendations on additional energy and
water measures customers can implement.The program inspects a number of energy and water saving
measures,including lighting, HVACsystems,attic insulation, temperature setting for home environment and
appliances,and water flow rates at all sinks,showers,and toilets. In addition, the program installs several
measuresat no cost to the customer, including LEDIights, low flow shower heads, faucet aerators, toilet
displacement devicesand toilet flappers.

In School Energy & Water Conservation Education. First approved by City Council in 2001.The program
was on hold during the pandemic and relaunched in FY 202223. This program provides energy and water
conservation education in local public and private schools.
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High Bill Alerts . These alerts are desigred to analyze Automated Metering Infrastructure (AMI) data to help
customers save energy and money when they are likely to consume more energy than usual for a billing
period. Before the end of a billing period, High Bill Alerts inform customers that they are likely to have high
energy use, and they provide insights to help customers reduce their consumption before the billing period
ends.

Weekly Energy Updates. A weekly email report sent to customers to inform them of their energy usage
patterns, trends, and projected energy usage or costs.

In-Home Display and Thermostat Program . GWP partnered with CEIVA Energy, LLC to provide a unique

In-Home Display (IHD) solution for residential customers. The CEIVA IHD is a digital picture frame that

integrates customerd s per sonal photographs with meaningful and us
and near real time electric consumption information. The CEIVA IHD works as a home gateway that
simultaneously communicates withtBwWPdssebmetrBfbscedigtiay
networks via Wi-Fi or Ethernet. In addition to providing interval energy and water consumption usage

information, GWP has the ability to enhance outreach by pushing the energy efficiency program,

conservation, and event messages directly to the IHD. This program wasmodified, and it now integrate sthe

installation of smart thermostats.

#1171 OAOOAOQETT 600I0QCA @ AAOAOQEIT T
Historically, GWP has concentrated its PBC expenditures in low income, energy efficiency, and solar
progbpams. One of GWPO&s strategic goals is to begin offeri

to take advantage of GWP @GSWPresealicked, develpet!, and demonstrateds t me nt s .
modernization programs as the need arose.

G WP E&anservation Voltage Reduction (CVR) programstands as an example for other POUs in achieving the

energy efficiency goals of SB 350. As stated in the CEC report Senate Bill 350: Doubling Energy Efficiency
Savings by 2030: 0Cons eVR)iaaproeen techimmlbgy fargeducim@nkngycuseiamdn ( C
peak demand. CVR improves the efficiency of the distribution system by optimizing voltage.6

CVR has been around the utility industry for over 40 years. It is only recently that modern advances in data
acquisition capabilities, computer processing, and general sophistication about dynamic, reattime control
have fundamentally changed the CVR picture ofits earliest years

GWP continues to work with Dominion Voltage Inc to expand its CVR programsystem wide. CVR conserves
electricity by operating electric customer voltage in the lower half of 10 percent voltage band required by
equipment standards using the voltage data collected from the Advanced Meter Reading Infrastructure
(AMI) to distribution feeders. GWPconducts a study of GWP conservation saving at the end of each yearFor
FYE2022, GWPincreasedits infrastructure to 23 transformers and 38 feeders that are in CVR modewith a
combined savings of 4,229 MWh. The percentage of savings by transformer ranged from 0.56 percent to
2.22 percent; the average savings by feeder was 1.3®ercent.
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This program is a costeffective DSM program. Using Dominion Voltaged s Edge system, CVR bui |
investment in AMI by using the data generated by the new digital meters and Supervisory Control and Data

Acquisition (SCADA to reduce customer energy consumption by maintaining optimal voltage levels on

GWPOs distribution tr ans fpercentefiths sadngshentratesl dyDonsnion Roughl y 95
Voltage® Edge CVR are in the customer6s home. When GWP st a
expected to produce energy savings of two to four percent in participating transformers and feeders,

resulting in a total estimated savings of 14,430028,378 MWh annually. Results for the first two years of the

program verified these estimates.

Table 3 showsmeasured and projected resultsfrom G WP &\éRprogram.

Lifecycle GHG

Program CVR CVR Annual EE Reductions Incremental | TRC Benefit
Year Transformers Feeders | Savings (MWh) (Tons) Cost* Cost Test
FYE 2019 20 85 4,287 3,038 $119,165 6.72
FYE 2020 22 37 4,254 3,015 $124,470 243
FYE 2021 24 40 4,229 2,997 $134,924 248
FYE 2022 24 40 4,062 2,31 $122,944 2.2

Full Program 90 152 16,832 11,99 $501,503 i

*  Annual cost includes onetime perpetual license fee and pilot costs prorated over 54 feeders, plus program overhead, alomaterials to upgrade
and maintain transformers and feeders during the program year. Program life is assumed to be one.

Table3.  Conservation Voltage Reduction Program Results

Senate Bill 350 requires theCECto establish annual targets that will achieve a cumulative doubling of
statewide energy efficiency savings and demand reductions in electricity and natural gas use’ The CEC
Report suggests that CVR can play a key role meeting these goals.

In addition to the above, existing modernization energy efficiency programs, GWP launcted these new
energy efficiency programs:

Peak Time of Use Energy Monitor and App. CE1 VA En e r gy @QU)offering acludek thauPeak

Energy Price Monitor and App. These tools aidcustomers in optimizing their electricity usage. The monitor

and app update in real-time and are designed to be easily visible and usable in high traffic areas like kitchens

to help customers understand GWP3&s TOWserhabitséosavaamd how t h
their energy bills. GWP plans to launch this program in the near future.

Online Store for Energy Efficiency & Water Measures. An online market store for customers to purchase
discounted energy and water efficiency measures and smart fome energy devices. This program has already
been launched.

6 Caifornia Public Res. Code § 25310(c)(1).
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In FYE2022, GWP participation increasedin many energy efficiency programs, which resulted in higher MWh
savings. During this reporting year, GWP was able to eopen customer programs that were closed during the
pandemic. The reopening of the Smart Home Energy and Water Saving Upgrade program along with the

launch of the new Business Energy Upgrade program yielded a higher kW and kWh savings foits overall
portf olio.

GWPG6s new Business Energy Upgrade program, Home Energy
and the Smart Home Energy and Water Saving Upgrade Program continued to produce the most energy

savings. The Home Energy Reports had the greatesimpact on residential customers reaching the majority of

customers and providing constant communication and engagement. GWP also launched the Weekly Energy

Updates to engage and educate customers with personalized insights and programs marketing via email.

The Business Energy Solutiondrogram is a CMUA award winning program that is designed to allow GWP
large business customers the flexibility to define their own needs and develop their own energy efficiency
projects. The Business Energy Solutiongrogram guidelines were changed by increasing the total incentive
cap to $100,000 per fiscal year and also increasing the incentive per project to 40percent of eligible project
cost.

Tabledi | lustrates the eff effciercywpogransis FYEZ022 G\apdted todhe EECy y
on March 15, 2023.

Energy Efficiency Programs | MWh %
Home Energy Reports 7027 46%
Conservation Voltage Reduction Program 4062 26%
Business Energy Upgrade Program 1423 9%
Business EnergySolutions 1327 9%
Smart Business Energy Savings Upgrades 1177 8%
Other Programs: In-Home Display and Thermostat Program,LED Streetlight Upgrade

Program, Online Marketplace, Peak Savings DR Program, Shade Tree Program, Sma| 327 2%
Home Energy Water Saving Upgrade Programand Smart Home Rebates

Net Annual Energy Savings 15,343 100%

Tabled4.  Energy Efficiency Program Results Fiscal Year End 2022

Some other relevant facts include:

A Glendale spent $3.3million on energy efficiency programs.

A Glendale programs reduced peak demand by 1.5MW.

A Net lifecycle savingsfromGWP 6s ef fici ency pMwhtfolio totaled 71,870

AGlendal eds energy efficiency portfolio scored a 1.4 i
used to measure and determine program cost-effectiveness.
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AB 2021 requires each publicly owned utility to identify potential energy efficiency savings, establish energy
efficiency targets, and report on these findings to the CEC and customers. AR2227 updated the reporting
frequency of the 10-year potential study to every four years.

Since FE2007, GWP has consistently exceeded its annual energy efficiency target, consistently ranking
among the top ten California POUs in achieved efficiency savingsrigure 48 shows that Glendale currently
ranks third in energy efficiency savings among all POUs.

Net Savings Percent of Sales

1.80%
1.60%

1.40% -

1.20%

1.00% |

0.80% -

0.60% -

0.40% 1

[1TITT

0.00% - IIII.I.I--
\p’b

x%\ & 8 w’b\(Q b’o @ \\q, \ \K 0 q Q

Q&Q \BC_, b’° N \)r-: \\e:\ 0 &e‘,\ \&o Q\\f-' & b‘b & <& %‘3}‘
") (9

'b ?. ’o B ae 'a & &~ O
@ ¥ oS ?90 Co& (-;»“\\a* ‘e gz‘ RS f\\&‘,\é\ *"\ @Q\ 0"’ O Ve Q@
& o & & ¢ S
g Q @
13 C}\\(l Q\‘> &Q{-

&3

Figure 48. Energy Efficiency Net Savings as a Percent of Sales for California POUs

GWP, along with CMUA members, contracted GDS Associates, Inc. to develop a study that progtes 10-year
DSM potential target goals for 39 CMUA utilities. The study identified achievable and cost-effective efficiency
savings and established annual targets from 202252031 for reaching these goals.

Table5s hows eh&v§y&fficiency targets.

enaale 0 0 024 0 026 0 028 029 030 0
Energy Effiiency (MWh) | 16957 | 17504 | 17686 | 18263 | 18502 | 18648 | 18548 | 18332 | 17866 | 17385
UG E BT ) 176% | 181% | 1.82% | 188% | 191% | 192% | 192% | 190% | 186% | 182%
Potential % of Total Sales
Demand Reduction (W) | 2847 | 2887 | 2866 | 2919 | 2935 | 2915 | 2881 | 2840 | 2777 | 2736

Table5.  EnergyEfficiency Targets with Codes and Standards
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The CEC adjusted the energy efficiencyargets that were submitted by POUs in April 2021. The updated
targets exclude code and standard savings and shift fro
savings. The final CEC t aargdsplaedinbigue®WP6s energy efficie

Cumulative Energy Efficiency Savings with CEC Adjustments
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Figure 49. Cumulative Energy Efficiency Savings with CEC Adjustments
CEC targets for GWPds energy efficiency savings targets

On February 26, 2021, GDS provided GWP with the results its 2020 CMUA Energy Efficiency Potential
Forecasting Study. The results are specific to the Glendale service territory and account for unique
characteristics of the service area, customer base, climate zone, economic caditions, and other relevant
factors. This study provides a roadmap for Glendaleto develop strategies and programs for energy
efficiency. The development of market potential estimates for a range of feasible measures is useful for
program planning and mod ification purposes.

The City of Glendale's energy efficiency program target for the next 10 years (2022 to 2031) is set at 179,779
MWh. This results in an average annual target of 1.86 percent of total projected energy sales.

7 Table A10 of CEC Final CommissionRep t : 0Senate Bill 350: Doubling Energy Efficiency Savings
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Figure 50 provides the market potential for the residential and non -residential sectors and CVR, as well as
the total incremental potential as a percentage of total sales for the 10-year period of 2022 to 2031.
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Figure 50. Net Incremental Market Potential by Sector and Percent of Sales
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Demand Response is an increasingly valuable resource that will support Glendale in meeting electricity

demand and help maintain reliability. Through the Clean Energy RFP Glendalevaluated several demand

response options that will be added to GWPG&s portfolio
capacity and assist in achieving energy efficiency goals.

GWP sends enail notifications to its top 300 customers asking them to conserve energy. Notifications are

also placed on the GWP website as well as Twitter and Facebook. A press release is issued with energy
conservation tips to all local news outlets. Glendal efs
information related to an upcoming peak day alert. These communications encourage customers to adjust

their energy consumption during periods of peak energy demand.

HereareGWP 6 s DR progmmst

Residential and Commercial DR Program. This program launched in 2021 provides commercial and
residential DR The residential portion of the program focuses on installing smart thermostats in single and
multifamily homes, with the goal of delivering a total of 6 MW of capacity to GWP by the end of 2024 and
annual incentives to customers to ensure ongoing participation. Customers are also able to enroll their
previously installed smart thermostats. The commercial demand response portion of this program engages
large and medium commercial and industrial customers in manual and automated load reduction during
peak events, with the goal of delivering a total of 4 MW capacity go GWP by the end of 2024. Customers
receive a perkilowatt incentive along with energy advisor education and clear communicatio ns. Based on up

Glendale Water & Power 2024 IRP
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to date performance, the program is not expected to be able to deliver the total goal of 10 MW by the end
of 2024 and will most likely deliver around 4.5 MW. The possible continuation of the program will be
considered at the end of the prog ram term.

Behavioral Demand Response Program. GWP plans to relaunch aresidential behavioral DR program in
the summer of 2024.

GWP partnered with Oracle/Opower Inc. to deploy a residential Behavioral Demand Response program
which leverages AMI data analyics, behavioral science, and multichannel communications to give
customers personalized, low cost recommendations for saving energy on peak days. This program targets
approximately 40,000 residential Glendale customers to receive electronic, Interactive \dice Response, and
paper communications. Communication is intended to encourage customers to adjust their energy
consumption during periods of peak energy demand. GWP plans to relaunch this program in FYE2024.

Behavioral Demand Response is an innovative pproach to residential demand response because it gives
customers personalized feedback on their performance shortly after a peak event has occurred. Customers
no longer must wait until their monthly bill to see how much they saved, which is paramount to | ocking in
positive peak shaving behaviors for future events. The goal is to ensure that GWP customers have correct
information and tools to empower them to take action to reduce energy usage during the summer.

Gl endal eds Behavioral Besaramianizéllesngoled siatto rpeasurg theasavings
impact among customer groups that currently receive peak savings messaging and customer groups that do
not. This approach is the old-standard for measurement available and allows Glendale to undergand the
peak savings impact of its Behavioral Demand Responseprogram.

The Behavioral Demand Responseprogram sends e-mails and phone communications to approximately
40,000 customers the day before a peak event (a period of time when energy usage is predited to be higher
than normal due to heat or other circumstances), notifying them of the upcoming event and providing
guidance for reducing energy usage during the identified peak hours. These communications include simple
tips for saving energy during peak hours, such as adjusting air conditioning a few degrees or delaying the
use of large appliances. Each customer also receives feedback from GWP in the days following an event with
information about how much energy they used on the peak day and additional ways to save during the next
event to keep customers engaged for the next event. All customers enrolled in the Behavioral Demand
Responseprogram have the opportunity to opt out if they no longer wish to participate.

Gl endal eds Behavi o rragiam tres Ml nala ink® énsely, aaticnable psights. Unlike
other demand response programs, Behavioral Demand Response runs on AMI data alone and does not
require installed devices or special pricing incentives

%OAl OAOETTh -AAOOOADARBAOAT A 6RAOEAEAAOQETI
Evaluation,measurement, and verification (EM&V) are practices used to assessthe performance of energy

efficiency programs. GWP plans to initiate EM&V analysis ofits energy efficiency programs to support
AB2021. For FYE 2024GWPhas budgeted $50,000 to conduct EM&V studies through a third -party

Glendale Water & Power 2024 IRP
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contractor on selected energy efficiency programs based on the kWh savings. The purpose of the EM&V
study is to ensure that measures are installed as claimed by GWP and to lend credibility toits savings reports
as compared to industry standards employed when the program were first implemented. GWPplansto
review all energy efficiency programsfor their cost effectiveness, customer participation, and administration.

GWPcurrently perform sthe following ongoing activities to support EM&V activities:

A Pre- and post-inspection of 100 percent of all large commercial retrofit projects under the Business
Energy Solutions program, including a review of their energy-saving calculations.

A Field inspections of al residential and commercial solar PVinstallations, which are verified by City
personnel for compliance.

A Energyassessmentsand installations for G| e n dBusinessEnergy Upgrade Program are performed by
its consultant.

#522%,/47). #/ -0&/ ' 21 - 3

TheseareGWP 6 s ¢ u fincoee prograniswin FYE 2022, 49 percent of the annual PBCexpenditure went
toward funding the low-income programs described here.

SeniorCare.Begi nning in 1999, GWPO0s Senior Care Program has
month to eligible low -income seniors aged 62 or older and customers 55 or older with permanent

disabilities. While this program still exists for customers enrolled before 2009, the program is currently closed

to new applicants as it has been replaced in 2009 by the Glendale Care Program. A total of 1,200 participants

are currently in the program.

Glendale Care. Introduced in 2009, offers eligible low-income customers a monthly $17.50 discount off their
utility bill. This program offers the discount to all eligible low -income customers as opposed to the Senior
Care program which solely offered the discount to eligible senior applicants. This program currently has
9,824 patticipants.

Guardian . Approved by Glendale City Council in December 1999, Guardian provides monthly bill discounts
to customers with household members using life-saving medical equipment or suffering from afflictions
requiring special space conditioning. Discounts are based on the estimated electric consumption of the
medical equipment. For administrative purposes, this program is categorized as low income. Nor-low-
income participants are funded through the Electric Services fund. If customers are claiming bw-income
status, they are required to provide proof of income. The program has atotal of 624 participants.

Helping Hand . Approved by Glendale City Council in October 2002, this program provides up to $150 in bill
deposit or hill payment assistance for low-income customers once every two years. Approximately 98
customers participate in this program annually.

Glendale Water & Power 2024 IRP
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The California Ener gylo®meomeBsrders&tody, PartAderiifed severpl o r t
recommendations, one being that POUs should explore the option to deploy community solar installations

in low-income and disadvantaged communities. This recommendation is being explored by Glendale and as
aresult, GWP has budgeted $1 million to support a Community Solar project for FYE 2020

Community Solar is a local solar power plant whose electricity is shared by more than one customer.
Community solar allows members of a community the opportunity to share the benefits of solar power even
if they cannot or prefer not to install solar pan els on their property. Typical participation formats include :

A Ownership : where participants purchase some panels or a share in a project and receive a credit for the
solar power produced by their share.

A Subscription : where participants subscribe to a set anount of power produced by a community solar
installation at a set price.

A Donation : which allows participants to donate toward the installation of the system as a non -profit, with
the only benefit to the participant being philanthropic.

The City of Glendale currently has ownership of the following locations within the City limits that can

potentially accommodate a solar development. These potential sites could support 3.064 MW of solar:

A Publicworks building and parking area (0.077 MW)

A Civicauditorium parking structure (0.040 MW)

A Civicauditorium overflow lot (0.175 MW)

A Diederich Reservoir (2.270 MW)

A Rossmoyne Reservoir (0.502 MW)

421 .30/ 24%4%H42) &))#) 4) 1 4) 6 %3

Electric vehicle infrastructure is an important part of the Los Angeles regiond s f u t usrplanning@®WP

direct resources to planning Glendal eds future EV infra
topic in more depth, including understanding how to manage EV charging to avoid hew peaking capacity

and distribution grid upgrades.

At this current early stage of EV development, most efforts revolve around expanding the EV charging
station network and conversion of public vehicles to electric.® These measures include:

A Charging stations and preferential parking at public parking lots.

8 For more guidance for cities on vehicle electrification strategy, see: https://cleantechnica.com/files/2018/0@Hawing Infrastructure Guidelinesfor-
Cities.pdf
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Transportation Electrification Initiatives

installation
where there are currently no EV charging stations in theimmediate area. GWP is currently looking at the
Montrose Shopping area, Kenneth Village Shopping area and Adams Square as there are no public
accessible EV charging stations in the immediate vicinity of these locations. GWP is also currently reviewing
other sites such as the Glendale Transportation Center, location neamulti-unit dwellings, additional City
parking structures and parking lots, Glendalelibraries, and areas near highway corridors.

Incentives for local businesses to install EV chargers at workplace parking lots.

Requirements of apartment building owners to make EV charging accessible to residents.

On February 27, 2018the Glendale City Councilauthorized GWPto enter into a Professional Services
Agreement with Zeco Systems, Inc (dba Greenlots) to purchase and install $560,500vorth of electric vehicle
charging stations (approximately 10 stations). This agreement was facilitated through SCPPA.

ocatlo Addre eve eve Ola
City Hall Parking Lot 120 N Isabel Steet 4 1 5
Civic Center Parking Structure 650 E Wilson Aveue 6 0 6
Orange Steet Parking Structure 222 N Orange Steet 12 2 14
Utility Pole Mounted 1357% E Colorado Steet 1 0 1
Utility Pole Mounted 1905%4 Broadway Drive 1 0 1
GWP Utlity Operations Center 800 Air Way 2 0 2
Marketplace Parking Structure 120 S Artsakh Avewue 24 1 25
Transportation Center 400 W Cerritos Aveue 8 0 8
Integrated Waste Management Yard | 548 W Chevy Chase Dive 4 0 4
Pacific Park & Community Center 515 SKenilworth Avenue #x 10 0 10
EV Arc (Portable Solar EVSE) Lot #3 1 0 1

Table6.

9

Installed Electric Vehicle Charging Stations

Incentives are available from the State of California. See: https://www.californiahvip.org/

of

During the past two years, GWP installed a total of seven publicly accessible EV charging stations. GWP has
installed one DCFCat City Hall, two Level 2(L2)chargers in the Civic Center Parking Garage, two L2 chargers
at Orange Street Parking Garage and two utility -pole-mounted EV charging stations. Table 6 lists these
installations and additional installations and their locations for a total of 77 EV charging statiors.
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In addition, GWP has identified4 sites for 18 electric vehicle charging stations as potential installation sites
for upcoming development. Table 7 lists these 18 EV charging stations and their locations.

OCallOo Adare eve eve Olad

Sports Complex 2200 Fern lane 5 1 6
Montrose Lot #3 2266-2286 Florencita Dive W 2 2 4
Maple Park (curbside) 802 E Maple Steet 4 0 4
Palmer Park (curbside) 620 E Palmer Aveue 4 0 4

Table7.  Proposed Electric Vehicle Charging Stations

s A N N N A NN

The number of EVsin the City of Glendale has grown substantially. Giventhis situation, GWP isexpanding its

EV charging station infrastructure throughout the City of Glendale. The goal is to create a web of

conveniently located charging stations to make traveling for EV owners more accessible, dependable, and

hassl e fr ee dred®VBRuGpsp oerftf oGotvser nor Br o wn-83sl8 2tiing tBrgeSnfe cut i ve
250,000EVchargers and 10,000DCFCy 2025, and Governor News®a20fos 2021 Ex
have 100 percent of new light -duty vehicles sales be zero emission vehicles by 2035.

With growth in EV sales, newer generations of EV users have different types of charging needs. Multunit
dwellings and workplace charging are emerging in importance. New types of public charging can play a key
role in supporting these uses. Opportunity for highly visible and convenient chargers, such as curbside
chargers in the public right-of-way, help ensure equitable access to EV infrastructure for all user groups in
Glendale.

Many factors affect where charging stations are installed These factors include power source distance to the
electric vehicle supply equipment (EVSE)ADA compliance, EVSE availability in the area, installation cost,
public visibility, feasibility to install DCFGs, proximity to multi -family buildings, and proximity to
disadvantaged and low-income areas. As of May 2023, GWP has installed a total of 6&\/ charging stations.
GWPalso installed an additional 12 public charging stations in June 2023 and bringing the total to 78
charging stations.

Funding for the purchase and installation of electric v
budget and funded through the sales of Low Carbon Fuel Standard (LCFS) credits that Glendale accumulates
annually.

GWP has planneda two-year budget of $2,000,000through FYE 2025to support the purchase and
installation of approximately 50 publicly accessible EV charging stations

These projects will be primarily performed by Shell Oil Products US, who acquired ZecdSystems, Inc. Zeco
Systems, Inc was one of the contractors selected by SCPPA through a competitive RFP process to purchase,
install, license, communicate, and maintain EVcharging stations for SCPPA members. GWP proposes to

Glendale Water & Power 2024 IRP
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contract with Shell through a p articipation agreement with SCPPA. A separate Task Order to the SCPPA

vendor contract will be prepared documenting the servic!
including a not -to-exceed amount. GWP will also consider using other vendors ttat were selected by SCPPA

through a competitive bidding process for EV charging station purchase, installation, licensing,

communication, and maintenance.

' OAT 00
The CEC Alternative and Renewable Fuel and Vehicle Technology Program (POGRB-606) grant was awarded
to SCPPA in 2014 and all of its members which includes the City of Glendale. Through this grant, GWP was
awarded funding of $50,000 forone L3DCFCt hat was installed at Glendale City
goal was to create a web of conveniently located charging stations within a mile of any freeway in California,
to make travelling for EV owners in the state more accessible, dependable, and hassle free and to encourage
the use of additional electric vehicles in the state.

Charging and Fuel Infrastructure Grant . GWP sent a letter to the United States Department of
Transportation, Federal Highway Administr ahiswan in suppo
submitted in collaboration with all SCPPA members. Glendale identifiedtwo projects for installing EV

charging stations:

A Install four DCFCs at the Fairmont Park & Ride lot located at 880 Fairmont Avenue.

A Install one DCFC and four L2 charges at Montrose Community Park loated at 3529 Clifton Place.
Approval is pending.

Energy Efficiency and Conservation Block Grant .Fr ee Wi r e 6 s b at FGenaplesscaldblegr at ed DC
ultrafast EVcharging in a fraction of the time and cost it take s for a conventional DCFC Benefits of a battery
integrated DCFGs include:

A Lower installation costs compared to conventional DCFGs.
A Installation at locations where a conventional DCFCwould not be feasible or cost effective to install.

A Lower electrical demand. This battery integrated DG=Cprovides power output of 150 kW with an
electrical demand of 27 kW or less. This is less than 2@ercent of the demand required for a conventional
DCFCwith equivalent power output.

GWP has planneda two-year budget of $400,000through FYE 2025to purchase a battery integrated DCFC
for two locations in Glendale. These purchases can be offset through the United States Department of
Energy ©OB Energy Efficiency and Conservation Block Grant program whictwould provide Glendale with
up to $227,620 for projects or programs that cut carbon emissions, improve energy efficiency, or reduce
energy use.

Glendale Water & Power 2024 IRP
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GWP proposes to work with FreeWire Technologies, Inc. through a participation agreement with SCPPA.
GWP plans to prepare aseparatetask order to the SCPPAvendor contract documenting the services to be
provided for Glendal e and-tockeeeddmlneds cost, including

4EAT ABI DOBA 11 OREDROEIEAA | EOOAA

TheMobile SourceAir Pollution Reduction ReviewCommittee (MSRQ hasreceived funding for Glendale to

a

partner with them in reducing motor vehicle air polluti

Program is designed to forge partnerships between the MSRC and cities or counties within the South Coast

region to jumpstartimplementati on of the South Coast AQMDd&s 2016 Air
2016 Air Quality Management Plan relies heavily on use of incentives to achieve air pollution reductions

above and beyond those obtained solely by regulation.

The Local Government Partnergip Program is a unique funding opportunity that will provide GWP with
additional funding to implement high priority clean air programs. The amount of funding allocated to
Glendale will scale with the amount of air quality improvement funding the City rece ives under the AB 2766
Motor Vehicle Subvention Fund Program. The City of Glendale has an approved Reserved Funding Amount
of $260,500.

GWP will be pursuing the Electric Vehicle Charging Infrastructure Installation category of the Local
Government Partnership Program, which includes the costs to purchase and install EVSE to support
increasing numbers of electric and plug-in-hybrid vehicles. The MSRC will contribute up to 75percent of the
cost of publicly accessible EVSE installations and up to 5@ercent of the total EVSE cost for private access
EVSE.

#AOATT &OAI BOMARAOA 00T COAI
GWP opted into the LCFS Program offered by the CARB in March 2017. CARB adopted the LCFS regulation
in 2009 to reduce the carbon intensity of transportation fuels use d in California. Through this program, GWP
receives LCFS credits from public EV charging stations and residential EV Charging credits based on the
numberof EVst hat oresided6 in Glendale. LCFS credits can be

through competitive solicitation to generate revenue and fun the installation of more publicly accessible
charging stations in Glendale.
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Table 8 summarizesthe proposed annual LCFS program budget for the period July 1, 2023 through June 30,
2025. The proposed LCFS budget is $35million in FYE 2024 and $3.67 million in FYE2025 to support 12

LCFS programs.
Budget ($1,000

Progra 024 0
EV Infrastructure $,1000 $,1000
Residential EVCS Rebat®rogram $75 $75
Commercial & Multi -Family EVCS Rebate Program $400 $400
Upcoming EV Customer Engagement Programs $500 $500
Off-Peak EV Charging Rebate Program $300 $355
Clean Fuel Rewards Program $700 $7900
Web-Based EV Customer AwarenesBlatform $44 $24
Electric Car and Bike Guest Drive Events $140 $140
EV Dealership Showroom Beacon Pilot Prograrh $50 $50
Battery-Integrated DCFC Pilof $200 $200
Electric Bicycle Rebate$ $40 $30
Vehicle-to-Grid Study? $100 i

Total Budget Expenditures $3,549 $3,674

§  New program in FYE 2023
Table8.  Transportation Electrification LCFS Proposed Budget

% %# 4 B%#H) #H %2' ))..)4)! 4) 6 %3

GWP continues to respond to the growing EV demand by investing in EVinfrastructure and customer
programs.

31 OOEAOE &ICAD EAAOOE IWBEICQEEDICOD
Glendale is part of the SCPPA EV Working Group. The working group aims to develop a consistent
presentation of information to customersrelated t o thig$EV O t hroughout the southern

region. The mission statement of the group is focused on facilitating the electrification of the transportation
sector in the region for the betterment of the communities that  GWPserves by:

A Reducingits dependence on fossil fuels.
A Improving air quality by reducing GHG emissions
A Creating job opportunities and economic growth in the region .

A Assisting customers in reducing transportation costs.
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A Improving utility system operating efficiencies and containing costs.

%l A BGEEMIGHKIE A CCAAOA OA O
This program offers rebates of up to $599 for residential customers who install a new L2 EV charging station.
Customers who upgrade their electrical panel to install the charging station can receivean additional $800.
Rebates are for out-of-pocket expenses for the purchase installation, and permitting of EV chargers.
Commercial or multi-family building customers can also receive an additional $3,000 rebate per chargerfor

publicly accessible DCFC chargersnstalled at an educational institution, in a DAC, or in an income qualified
housing structure.

Customer who are enr ol | e-hcomaproGaiPade<ligiBd fa nigha ihcentvéar e | ow
These customers can receive $300 fonon-networked EV charging stations, $700 for networked EV charging

stations, and an additional $1,000 if they upgrade their electrical panel to install the charging station. GWP

budgeted $75,000for each of FYE 2024 and FYE 202&WPplansto explore the possibility of using LCFS

revenue to supplement this program.

%l A BAEENIALDADRT 00
To promote the adoption of electric vehicles, Glendale will host multiple Electric Vehicle Ride & Drive Events
every year. These events provide a peetto-peer, experiential learning environment for prospective EV
buyers. The events will provide the EV experience and education required to help customers facilitate the
purchase or lease of an electric car. These events will be staffed by EV owners who are knowlegable about
their cars and are able and willing to answers questions from participants as they test drive their vehicle

without the added sales pressure from dealershipsGWPd6s goal is to expand awareness
benefits of fueling from the electric grid.

Electric bike displays and potential test rides will be held alongside Electric Car Guest Drive events when
possible. GWPbudgeted $140,000for each of FYE 2024 and FYE 2025 for this program.

%l AAOOEA 6AEEAI A )1 £OADNOOOAOOOA AT A #00011AO
GWHPcontinues to upgrade its EV infrastructure and develop customer programs.
EV Infrastructure . GWPplans to significantly increase its public charging network to make EV charging

more accessible and accommodate a greater number of electric vehicleson the road. GWP plans to install at
least 30 new publicly accessible EV chargers per year.

Bring Your Own Charger Program . This program provides a monthly incentive of $8 to EV drivers who set
their vehicles to charge during off -peak hours, helping to reduce peak load. This program uses AMI data to
verify charging times, making the program available to any electric vehicle and any EV charger. Similar
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programs require vehicle and charger telematics, which limits the types of EVs and EV chargers that can
participate in the program. Over 450 customers are currently enrolled in this program.

EV Customer Awareness Website. GWP launched its EV customer awareness website which provides
customers with information on new and used EVs incentives, home charging options, EV dealers, and a
public charging station map.

Electric Bookmobile .GWPsponsored the purchase of an electric booknm
Culture department by providing $100,000 toward the purchase.

EV Autonomous Renewable Charge Station. GWP purchased a standalone, transportable, solaqpowered
EV charger that can charge electric vehicles completely offgrid. The EVautonomous renewable charge (ARQ
station can also be used as a power source during emergencies where other electricity souces are
unavailable. The EV ARC station is currently located at a public parking lot and available to the community.

#1717 OET OAA #1%I1AEAGD OXEIAB T6@IEEIAN A
GWP hascontinued its commitment to promote EVadoption in Glendale to better meet state goals for
electrifying the transportation sector. In FYE 2022GWP.

A Launched an EVbu yerds gui de wiefdinsatioh te prasmectiye £ driverd en available EVs,
charging options, and incentives.

A Placed a solarpowered transportable EV chargingst at i on at the Cityds Lot 34 by
Glendale Community College. This station provides free chargingto drivers and is completely solar
powered and off grid.

A Provided over $66,000 in incentives for customers toinstall EV charging stations at their home or
business.

A Reimbursedover 1,800 customerswith monetary incentives of upto $1,500aspart of the stateds
Fuel Reward program for purchasing a new EV Funding was trough a partnership with CARB and local
EV dederships.

GWP is significantlyexpanding its public charging network to make EV charging more accessible to Glendale
residents and visitors. Over 60new charging stations are expected at multiple locations around the city by
mid-2023. GWP also plans to uneil new programs in the coming years to further incentivize customers to
adopt EVs
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L %702/ ' 21&/38) 31 $6! . 41 '$082. #/ -#B3 4/ - %2 3

Glendale is currently designing a new program that evaluates the efficiency oflow-i ncome customer ds h
install energy and water saving devices, and give recommendations regarding additional energy and water

measures that the customer can implement. The residential audit inspecs and installs a number of energy

and water saving measures at no cost to the customer, ircluding the potential replacement or installation of

an Energy Star room AC and an Energy Star refrigerator for qualified lowincome customers.

Anestimated 60percentof Gl endal eds resi dent i afamierén@lanits,anda cust omer s
substantial number of these units are in low-income neighborhoods. This program target s inefficient room

AC units and refrigerators in low-income neighborhoods. GWP is designing this new program with the

intention of helping low -income customers with their electric bills while reducing overall system demands to

benefit all utility customers. This program provide s free upgrades to Glendale apartment owners who have

low-income tenants.

Given the fact that tenants generally pay for their electric bill, apartment owners have little incentive, if any, to
replace aging, inefficient room air conditioning systems and refrigerators despite having minor benefits of
reduced maintenance cost. This program changes this situation by providing the program free to qu alified
low-income customers and encouraging apartment owners with low -income tenants to participate in the
program.

, T AAT BDAIAI AOBREOCAAOMITAQAQANAE OEAD
California Environmental Protecti on Aduionebyrdefe@antl EPA) has
vulnerable communities. Based on the California Communities Environmental Health Screening Tool
(Cal EnviroScreen 3.0), the vast majority of GWPO3s servi

Approximately 35 percent®ofthe popul ation in GWP3&s service territory |
per the latest CalEPA data.

Glendale is currently in the process of designing and implementing more programs that will target

Gl e n d a |-lacdrse custormers and Disadvantaged Comnunities with energy efficiency, DR and
electrification programs. As a result of the implementation of these new programs, Glendale customers will
benefit from increased energy efficiency, reduced GHG emissions, and lower electricity bills. GWP is currentl
working toward designing new programs for Low -Income and Disadvantaged Communities and taking into
consideration the recommendations that were included inthe CE@ s 2 0 1 &owlineome Batriers Study,
Part A: Overcoming Barriers to Energy Efficiencynal Renewables for Lowincome Customers and Small
Business Contracting Opportunities in Disadvantaged Communities

10 This percentage was calculated as the sum of the populations in census tracts labeled as disadvantaged communitrea(©[Risadvantaged
Communities SB535-List of-DACs_CES30) divided by 2017 Glendale census total population
(https://factfinder.census.gov/faces/tableservices/jsfipages/productview.xhtml?src=bkmk) with adjustment to unincorporateadamn.
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Disadvantaged communities are mostly located near local air pollutants and have large overlap with low
income communities (see Figure 37).

SB 535 Disadvantaged
Communities

AB 1550 Low-income
Communities

8B 535 Disadvantaged
= Communities and AB 1550 Low-
Income Communities

AB 1550 Low-income
Communities within a 1/2 mile of
a SB 535 Disadvantaged
Community

Hgure 51. Disadvantaged Communities Map

Glendale is proud of its long history of providing programs that specifically target its low -income customers

for bill relief and e niscongeyrogeamstartediinel898 snd GVEPMBsEgentf i r st | ow
approximately $42 million, or 33 percent of PBC revenues, on lowincome hill discount and energy efficiency

programs since 1998. Currently, there areapproximately 11,500 low income customers taking advantage of

GWP 6 s-indoroevprograms. In FE2022, its low-income program expenditures totaled 49 percent of

overall PBC expenditures.

4 0AT ODT W ORMOFOE EEDABDFATOAQIAEOEAD
Transportation electrificat decanbonizationatratkgy. Accardingtp ©ARB,nt i n t h
41 percent of Califor ni a@missidn8gemifmamithe raogportatientsectord~ort ons of C
comparison, only 16 percent of CO; emissions are traceable to electricity generation. For California b
achieve itscurrent GHG reduction goals, the vast majority of transportation -related energy consumption will

Glendale Water & Power 2024 IRP
8-23



8. Energy Efficiency Programs and Initiatives
New Programs for Disadvantaged and Low-Income Customers

have to be sourced from electricity. This means thatCalifornia will need to have over sevenmillion electric
vehicles on the road by 2030 to meet emissions goals.

When EV penetration in GWR service territory reaches 50percent or more, GWP could have access to a
large, distributed battery resource that it could leverage to integrate renewable energy. Ninety -five percent
of the time ,** vehicle batteries are sitting idle. Theoretically, vehicle-to-grid control technology through a
charger network could allow GWP to use plugged in vehicles for grid services such as regulation and
frequency response. So far, vehicleto-grid remains an interesting concept as compensation mechanisms
remain immature and vehicle manufacturers have failed to embrace the concept, often voiding warranties

due to concerns for excess wear on the battery. Another

simply optimizes the time to charge the battery relative to grid conditions. This is analogous to smart
thermostat programs which automatically turn down a home thermostat when prices are highest.

Of course, there are risks with growing the EV load without a management straegy. According to the Rocky
Mount ai n | rperdent of notseholdsdniCalifordiia had EVs (a total of 870,322 vehicles, which is

below Californiab6s target for 2020) charging at the san

3.8percentofthe systemds basel i ndlLl)phargirg, td75.lpdrcemt with hevel3dB)e | 1

40kW charging if all EVs were connected to the?2 grid whel

According to a CEC anal ysi snresidertia Bvahaders could emounets i dent i al
morethan one GW by 2 An@tfeid more pressing concern is the impact of EV load on local distribution

circuits. Currently, EVs tend to cluster in affluent neighborhoods, and the growth of EV clustering in

neighborhoods may someday require distribution grid and substation upgrades.

Using the California Communities Environmental Health Screening Tool, GWP has identified Disadvantaged
Communities census tracts that are designated as being in the highest pollution burden percentiles. Census
tracts with the highest air emissions from vehicles are located along the San Fernando Road corridor,
adjacent to the Interstate 5 Freeway. As the transportation industry begins to transition to electric vehicles,
GWP will continue its hard work to expand its public EV charging station infrastructure and EV residential and
commercial utility programs. GWP is exploring the options of installing EV charging stations along those
areas identified at the highest pollution burden. These efforts will directly benefit these disadvantaged
communities by reducing local air pollution in these areas.

The electricity sector has significantly more options to create clean energy than does the transportation fuel
industry. A combination of hydro, n uclear, and renewable generation incorporated with energy storage
technologies and larger integrated markets could accommodate a dramatically increased load from the
transportation sector.

Glendale is one of the first cities in California providing special programs to promote electrification in the
transportation sector. Improvements in electric vehicle technology offer a significant opportunity for the city

11 https:/www.greentechmedia.com/articles/read/whys-vehicle to-grid-taking-so-long-to-happen#gs.FgH4mCk
12 https://rmi.org/wp-content/uploads/2017/04/RMI_Electric_Vehicles_as_DERs_Final_V2.pdf
13 https:/lefiling.energy.ca.gov/URLRedirectPage.aspx?TN=TN222986_2018@308B1 Staff _Report_California_Plugln_Electric_Vehicle_Infrastructure.pdf
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to demonstrate government leadership toward advancing EV infrastructure and increased EV integrationin
Glendale. The electrification of transportation is a crucial strategy toward achieving air quality and climate
goals both locally and statewide.

California Clean Vehicle Rebate program data through February 2019 shows that the City of Glendale has
added more than 2,388 PHEVsPBattery Electric Vehicles (BEVs), and Fuel Cell Electric Vehicles (FCEVSs) since
January 2011. According to the Alternative Fuels Data Center of the Wited Sates DOE, there are 86 public
access and privatelyowned charging stations within the city of Glendale as of June 2019.

Figure 36 shows the locations of the charging stations in GWP service territory.
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Figure 52. ElectricVehicle Charging Station Locationsin Glendale!4

According to the Alternative Fuels Data Center of the United States Department of Energy, there are 86
public access and privatelyowned charging stations within the city of Glendale as of November 2018. Shown
in the figure are the locations of the public access charging stations in GWP service territory.

14 https://lafdc.energy.gov/fuels/electricity_locations.htmi#/find/nearest?fuel=ELEC&Ilocation=glendale,ca&ev_levels=2&ev_levefastiev_levels=1
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GWP hasaccess to energy markets in theWestern Electric Coordination Council (WECC) region viea number

of high voltage transmission lines to efficiently deliver power to Glendale.

Figure 53 shows the bulk transmission system that moves generation to Glendale.

\

Figure 53. Geographic Transmission Schematic
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G WP dntsrconnection with other utilities is through the Air Way Receiving Station and the Western
Receiving Station. The Air Way interconnection receives power from the PacificNorthwest and the Desert
Southwest regions, and LADWP systemwhile the Western Receiving Station receives power from the
Magnolia Power Plant. There are severakransmission resourcesthat feed into Air Way and the Western
Receiving Station.

Pacific Northwest Transmission System (Pacific DC Intertie) : A direct current transmission line that
extends 846 miles from The Dalles, Oregon to Sylmar, California. The 500 kilovolt (kvj1VDC line can transmit
up to 3,100 MW of power from the Pacific Northwest to participants in California, and 2,730 MW from
California to the Pacific Northwest. GWP owns 3.84@ercent of the linefi approximately 119 MW of capacity
in the north -to-south direction and 38 MW of capacity (due to an operational limitation) in the south -to-
north direction.

The Southern Transmission System (STS). A direct current transmission line between IPP near Delta,

Utah and Adelanto, California. This500 kV HVDC line is 490 miles long and transmitspower from IPP to GWP

and other California utilities with PPAs with the plant. Up to 2,400 MW of power can be transmitted over the

Southern Transmission System (STS, alsmalled Path 27) to participating members in southern California.

G WP dusrent share of the line is 2.274percent, or approximately 55 MW.St arting in 2027, GWPOS
the STS will be increasedby 72 MW for a total of 127 MW.

The Northern Transmission System: An alternating current system between IPP and Mona in Utah, and
| PP and the Gonder Switching S thichvadgesdependindboe thetih@aof GWPG6s e
the year, are up to 21 MW from IPP to Mona and up to 3 MW from IPP to Gonder.

Mead-Phoenix & Mead -Adelanto Transmission Line Projects: These two SCPPA projectbegan
commercial operation on April 15, 1996.

The Mead-Phoenix line consists of a 256 mile long 500 kV AC transmisson line from the Westwing

Substation in the vicinity of Phoenix, Arizona to the Marketplace Substation with an interconnection to the

Mead Substation in southern Nevada. The project consists of three separate components: the Westwing

Mead Component, the Mead Substation Component, and the Mead-Marketplace Component. The Mead-

Phoenix line transfers approximately 1,900 MW of power and extends from the Westwing Switching Station

near Phoenix, Arizona to Mead near BaoMedddProenxCi ty, Nevada
transmission line is 41 MW, approximately 11.76 percent to 22.73 percent of the project.

The initial transfer capability of the Mead-Adelanto Project was 1,200 MW, but now the line can transfer
approximately 1,800 MW of power. This 500kV AC transmission line is 202 miles longand extends from
Mead through the Marketplace Substation to the Adelanto Switching Station near Adelanto, California.
SCPPA members in the project are entitled to 815MW. GWP is obligated for 90 MW or 11.04 percent of the
SCPPA entittementGWP 6 s ent i t | e meAudélasto tamsmissiorelineldre 218 MW on the Mead -
Marketplace segment and 97 MW on the Marketplace -Adelanto segment.

The Marketplace Substation was constructed to facilitate the interconnection between t hese two projects. It
is sited at the southern Nevada terminus, approximately 17 miles southwest of Boulder City, Nevada.
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The Mead-Phoenix Project, in conjunction with the Mead-Adelanto Project, provides an alternative path for

GWPG6s pur chasNGSarfdHaver DAK.ahege\ransmission lines also provide access to the

sout hwest United States where economical energy is read
both projects is 14.80 percent.

Hoover/Mead zAir Way. This contract with LADWPIis for 33 MW of bi-directional firm transmission rights

bet ween Hoover/ Mead and Air Way. Thi sDauentildmerdsinto i s used
Glendale. The contract ended on September 30, 2017, however GWPrenewed this contract for a term
concurrentwith thee x t ensi on of GWPOs contracDani or electric servi

Adelanto zAir Way . This contract with LADWP is for 55MW of bi -directional firm transmission rights

bet ween Adelanto and Air Way. This contract is used to
contract ends on June 15, 2027. GWP has the right to renew this contract for a term concurrent with any

extenson of GWPds contract for power from | PP.

McCulloughzVictorville Line 2 . This contract with LADWP is for 26MW of bi -directional firm transmission
rights between the McCullough Switching Station and the Victorville Switching Station. This contract ends on
May 31, 2030.

Victorville zAir Way. This contract with LADWP is for 26MW of bi -directional firm transmission rights
between Victorville-Adelanto-Lugo and Air Way. This contractd i s used to
Victorville Line 2 entitlements into Glendale. This contractends on May 31, 2030.

SylmarzAir Way. This contract with LADWP is for 50MW of bi -directional firm transmission rights between
the Sylmar Switching Station and Air Way.This contract can be terminatedu pon ninety days® advan
written not ice by either LADWP or GWP

1968 Interchange Agreement. This agreement with LADWP provides for bidirectional firm transmission
service between Sylmar and Air Way of up to a maximum of 200MW. This contract is primarily used to
transmit power delivered over the Pacific DC Intertie into Glendale. This contractremainsin effect until the
termination of G| e n dHobveramtract or the PacificDC Intertie project, or any extension of either of
these, whichever is later.

Burbank zGlendale Interconnection. Thec | osur e o f-Capafvestern &I andwi2 69kV lines
allows Glendale to transfer up to 160 MW of energy. If one line is down, the rating is reduced to 80 MW. The
one-hour emergency rating for each line is 125 MW. After one hour, the line is rated at 80 MW maximum.
This interconnection is primarily used to deliver Magnolia energy to GWP.

Eland Transmission Service Agreement. This25-year agreement with LADWP is for 25 MW of
bidirectional firm transmission service between the LA system and the Air Way for the delivery of the Eland1
solar and BESS project from Barren Ridge.
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Bulk Transmission System
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GWP resides in a 0dacwesstbremaegknerationresourees is consgained by limited
transmission capacity.All transmission is bottlenecked down to the Pacific DC Intertie and the Southwest AC
paths (see Figure 53). Importing remote and market resources is forced into the limited capacity transmission
of these two pathsfi the only two transmission lines going into the LA basin and subsequently to Glendale.
While the total capacity of these lines during normal conditions is 262 MW, that full capacity is often not
available to GWP due to various physical and contractual constraints.

While the downstream of the PacificDC Intertie is rated at 150 MW from the Sylmar-Airway and 1968 I1A
contracts with LADWP,50 MW of that capacity is contractually dedicated to and strictly used for transmission
transactions atthe Sylmarhub (CAISO)Thishub is frequently oversubscribed during abnormal peak demand
hours. As a result, CAISOprevents GWPfrom purchasing any power from Sylmarsince noneis available. This
leavesthe 50 MW of reserved transmission capacity inoperative during times when it is most needed. This

r e d u ¢ e sact@WPBablescapacity on the Pacific DC Intertieto 100 MW.

The Southwest AC path has a total capacity of 112 MW from multiple tie lines that are sensitive to
temperature. The southwest capacityis generally derated to 100 MW during the hottest days of the year,
which almost always coincides withthe exacttimes when GWP experiences abnormapeak load.

Thus, when Glendaleds demand is at its peak, the total
limited to approximately 200 MW.  GWP & s peak de maMd withanal2ting ldgh reeorsl of 3 3 1
346MW in 2017. Based on the current forecast, GWPds | oad

The bottleneck not only imposes a capacity limit on the amount of energy that GWPis able to receive but
also carriesa reliability risk: an outage on either intertie comprises a full 50 percent of all available
transmission capacity.

The STStransmission line is currently G WP dndy way of accessingthe plentiful, cheap, and reliable wind
power resourcesavailable in Wyoming aswell asany other renewable projects that are being developed and
interconnected at the IPPbus. G WP écsessto the STSline is contractually contingent upon maintaining a
share of the IPPand remaining a participant in the IPP Alternative Repowering Project Continued
participation allows GWP to increase its share of the STS by 72 MW starting in 2027, which subsequently
increases the Southwest AC from 112 MW to 184 MW.

GWPis continuously looking for opportunities to expand its transmission import capability, however given
the difficulty in financing, permitting, and constructing new transmission through an urban environment and
high fire risk mountains, this remains a significant challenge.
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Transmission Utilization
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G WP aansmissionutilization peaksin the summer months, which correspondsto peaksin energy demand.
Transmissionutilization increasesthroughout the planning period with the Southwest AC Intertie accounting
for most of the flow due to the position of most GWP resources. The Pacific DC Intertie line is used primarily
during peak conditions when GWP purchases power from the NOB trading hub. When the Pacific DC Intertie

line is down, the Southwest AC Intertie line becomes heaviy loaded.

In the beginning of the planning period, yearly transmission utilization is approximately 70 percent on
averageand is forecast to rise past 80 percent by 2039, while peak monthly utilization is forecast to rise to
well over 90 percent in July. Future utilization of both transmission lines will depend on the location of

resources that GWP will procure.

As depicted in Figure 54, the current model assumes more new resources will serve GWP lodvia the

Southwest AC Intertie line under future forecasted conditions.
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Figure 54. Southwest AC Intertie Transmission Line Average Usage

Energy exports typically happen along the Southwest AC Intertie during evening hours, driven by favorable
market prices,and also occur lessduring morning hours . On occasion, GWPalso exports energy along the

Pacific DC Intertie.

Future storage procurement will likely reduce utilization of the transmission lines. Batteries placed at different

points in the transmission network provide the ability to shift power flows to relive stress on the lines.
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The Need for More Transmission Capacity
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Importing remote generation into  Glendale is constrained by the limited capacity of the Pacific DC Intertie
and the Southeast AC Intertie. Future peak loads, however, could potentially reach 400MW. The only
solutions are to increase transmission cgacity or to site local generation.

Glendale, however, is constrained by the amount of local renewable and zero-carbon capacity that can be
implemented. Asa highly urban areawith little open space, there is limited amounts of local renewable
capacity that can be built. While additional batteries can be added to the local system, these batteries need
to be charged either by local resourcesor energy imported through transmission lines.

The prospect of additional batteries being able to charge with the current transmission capacity is unlikely.
Thiswould necessitateany additional batteries to be charged with local thermal assets,which is unfavorable
and counters the purpose of adding additional batteries to the local system.

GWPwill soon maximize its remote transmission capacity; the lines already are at maximum useto serveits
load during peak conditions . This situation is exacerbatedwith the N-1 contingency event when the Pacific
DClntertie is out and the Southwest AC Intertie is the only transmission line available,a circumstancethat
happens often.

Giventhis situation, there is little doubt that additional transmission capacity is necessaryto procure
additional clean energy resourcesto replace existing fossil fuel resourcesasrequired to meet zero-carbon
requirements in 2045.

3034%B%, )! " P%1BP2% %. 43

Maintaining reliability becomesincreasingly challenging as the penetration of renewable generation
increases. This situation i s ex awitertiedADSV®balbnging@rédP 6 s const

Glendale is subject to operating reserve requirements based on the single largest contingency standard.The

N-1 contingency refers to the event in which GWPds singl
planning is also based on maintaining reliability in situations up to N -1-1 contingencies during peak load

conditions. An N-1-1 contingency situation occurs whenthe second largest resource fails while the first

resourceis still unavailable (in other words, the largest remaining resource fails during an N-1 contingency

event). Planning reservesensurethat, if an N-1 condition is not restored within 60 minutes, GWP hasthe

reservesneeded to cover an N-1-1 contingency.

GWHPis obligated to have sufficient contingency reservesi essentiallyreplacement power to handle the
failure of the single largest contingency on the local gridfi to restore power within one hour following an
event. This reliability standard requires at least half of the available operating reserves be in the form of
spinning reserves with the remaining obligation satisfied by supplemental reserves. Prudent utility practice
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9. Transmission and Distribution
System Reliability Requirements

requires that system operators are able to handle more than just the loss of load and reserve obligations
using solely outside resources.

Planning reservesand contingency reservesare separate and distinct, and each set of reservesmust be met
separately. The contingency could be a transmission line, a resource, or any factors that critically impact the
reliability of the grid.

GWPcurrently has a Balancing Authority Area ServicesAgreement (BAASAwith LADWPfor reserves to
handle an N-1 contingency. TheBAASAcontract, however, only covers an N1 contingency for one unit; it
does not cover planning reservesfor an N-1-1 contingency. If the contract ended, GWP would automatically
become its own balancing authority (BA). Regardless of the status of the contract, GWPmust maintain
sufficient reservesto cover an N-1-1 contingency event.

Under the current BAASA LADWPagrees to sell Glendale 80 MW of spinning and supplemental contingency
reservesfor up to 60 minutes. BAASAnegotiations establishedthat LADWPcould supply Glendale and
Burbank a maximum of 40 MW of spinning reserveand 40 MW of non-spinning reserveseach. The BAASA
provides that if more than 80 MW of southbound capacity on PacificDC Intertie, GWPwould need to supply
the additional reserves.In the BAASA the parties stipulated that 80 MW of reserveswill be sufficient for GWP
to meet its N-1 obligation . If the contingency lastsfor more than one hour, LADWPwill only continue to
supply Glendaleif LADWPhasthe excessgeneration to do so.

Not being able to purchase sufficient contingency reservesis exacerbated by the fact that LADWPhasa large
ownership share of the Pacific DC Intertie line. If the N-1 contingency occurs, the capacity shortage also
affects LADWP.Thus,LADWPalso needs its own supply to contingency reserves to maintain reliability for its
customers and might not have excessenergy available to sell or the excesstransmission capacity available to
deliver to Glendale.GWPcannot rely on LADWPbeing able to provide reserveresourcesduring a
transmission contingency; GWP must be able tomaintain its own contingency reserves.

Currently, the single largest contingency in G WP @astfolio is the 100 MW Pacific DC Intertie. The second
largest contingency is the 48 MW of capacity from either GraysonUnit #9 unit or Magnolia. Thus, GWPmust
maintain 148 MW of contingency reservecapacity in addition to the capacity required to maintain resource
adequacy during peak load hours. In 2027, the second largest contingency will be half of the STS at 64 MW,
for a total of 164 MW reserve requirement.

Most utilities are able to maintain reserve capacity using a mix of local, remote, and market resources GWP,
however, with its load pocket bottleneck for remote transmission capacity, is forcedto rely primarily on local
resourcesto provide reserves.Theincreasing threat of wildfires in California makesthe possibility of
transmission outage more and more likely, increasing the importance of planning for these risks.As a result,
this IRP emphasizeautilizing local resources,including behind-the-meter solar PV, BESSDSM, renewables,
and thermal resources.

To help ensure that adequate contingency reserves are available Ascend has simulated an N-1 event in the
modeling where the PacificDC Intertie is lost. Thisallows GWPto more fully understand how the remaining
resourceswill behave during this outage and whether resource adequacy will be maintained even when the
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Distribution System

second largest resourcesundergo typical forced outages. Thisforced outage helps stresstest the preferred
portfolio to confirm reliability in the event of a contingency. In addition, since both interties are often derated
due to repairs or high summer temperatures, these deratings reduce the amount of transmission capacity
that GWPhas available. These deratingsoften last for more than 60 minutes and, oftentimes, for several
hours, days, weeks,or even months.

$)342) " BUI4 %-

GWP continues to ensure that its distribution system effectively and reliably handles load and the increasing

influx of local customer-sited and grid-scale DERSG WP @aal electric system consists of 520 miles of 4 kV

and 12 kV distribution lines, 58 miles of 34.5kV and 69 kV subtransmission lines,approximately 15,000

telephonepol es, and nearly 90,000 end-user electric meters
square miles.

$EOOOEAOQOQEI T 3JUDOAIOA# ADBOOA
GWP continues to maintain its distribution system and infrastructure to provide reliable service to customers.

GWPemploysanon- goi ng maintenance and ctoamintuallylreinforcepr ovement pr
enhance,and replace substations, transmission, and distribution infrastructure.

Over the last five years, GWP mgineering staff prepared plans and acted on a number of improvement
projects. GWP staff:

A Inspected 443 power poles and 110 streetlights in the northern area of Glendale.

A Replaced 4.1 miles of aged underground high voltage cable.

A Completed the engineering plan for a distribution project at 515 Pioneer Drive to install 600 feet of
substructures and one distribution vault on Kenilworth Avenue to expand its electrical system and
improve system reliability by converting overhead lines to underground.

A Completed over 1,140 electrical service upgradesand reconnects, 87 distributed generation services and
504 field checks for the ADU constructions.

A Replaced 85 deteriorated power poles.
A Replacedand installed 82 distribution transformers.

A Expanded \egetation management to exceed minimum clearance requirements by trimming trees down
to the telecommunications level. In FYE 2022GWP & s c ont r a c,228 treesttormitigate thelriskl 5
of outages caused by trees.

For a4 kVto 12 kV reconstruction project, GWP staff

A Constructed and rebuilt 16 power poles and 1,568 feet of overhead conductors within #7 Tropico feeder
area for 12 kV operation.
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Distribution System

A Constructed and rebuilt three power poles and 800 feet of overhead conductors within 6 Howard feeder
area for 12 kV operation.

A Completed the engineering plans for the 12 kV reconstruction of 4, 6, and 8 Tropico feeders and 4 and5
Acacia feeders.

A Replaced 10 distribution transformers.
This project will continue until it is completed .

To upgrade dtreet lighting , GWP staff.
A Converted over 260 streetlights to LEDs to improve the energy efficacy of the lighting system.
A Replaced 200 feet of street light conduits on Hillside drive to improve street lighting system reliability.

A Replaced 700 feet of street light conduits on ChevyChase drive as part of street light system
improvements.

A Installed three new streetlights for customers via the street lighting petition process.

A Replacedsix streetlights and foundations as part of the street light maintenance project.

For its substations, communication system, and system protection areas, GWP staff

A Installed four Real Time Automation Controllers (Communication Processors) at foursubstations.

A Installed event notification software to collect and organize relay events during outages or system
disturbances.

A Upgraded Columbus feeders #5, #6, #7,and #8 protective overcurrent relays from electromechanical to
microprocessor based type.

Installed new batteries at the Scholl Substation.

A
A Completed the inspection of 22 transformers at various substations.
A Repairedthe Tropico Substation bank transformer.

A

Repairedthe Scholl Substation Transformer #4 Tap changer

5DAABIAKAOOEA 3AOOEAAO - AOGOAO o1 Al
GWP Staff are updating the Electric Services Master PlariThis plan outlinesthe schedule for a series of

projects that are designed to improve reliability and ensure increased capacity for the increase in peak load
from transportation and building  electrification.

One project is to adequately maintain several old power transformers that might be prone to failure. GWP is

planning to release a Request for Quote foramobilesu bst ati on that will function on
distribution and subtransmission line voltages. If any power transformer fail s, this mobile substation can act

as a substitute transformer until the failed transformer is fixed.
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Distribution System

Located in south Glendale, the old Acacia substation currently operates at 34.5/4 kV with an estimated
capacity of 22.5MW.TheCi t yds upcomi ng fibatios pr@eotsl which aeaalso logdted io t r |
south Glendale, will increase the loading on the substation. As a result, GWP plans taipgrade the substation
to a higher 69/12 kV operating voltage with a much higher 50 MW capacity.

The Grayson Modernization project aims to replace aging, inefficient generating units with a new, modern
portfolio of energy resources. To support these upgrades, GWP plans to replace and enhance its
transmission and distribution infrastructureto i ncr e a s e résiieacy and reliabilitypo energy delivery.

Additional infrastructure projects include:

A Upgrading substations, including new power circuit breakers, power transformers bus work and
conductors, and system protection.

A Repladng existing communication systems, includ ng t he Jungl eMUX-based communi c
provides the pathways for GWPds automated protection

A Upgrading transmission and distribution systems including new poles, crossarms, transformersand
substructure and underground infrastructure; replacing cables, conductor, and insulators; and automating
distribution.

A Converting the transmission and distribution systems including upgrading the remaining 34.5 kV
subtransmission system to 69 kVand the remaining 4 kV distribution feeders to 12 kV.

A Adding new subtransmission lines to connectto existing substations and/or to provide redundancy to
existing paths that will enhance reliability; expanding the distribution feeders and infrastructure into
neighborhoods wh e issparsg A@lisas ghher éranemissioa and distribution upgrades.

A Convetingi nef ficient streetlights to longer-lasting, more

A Enhandng the requirements for instaling DERs, i ncluding rooft opoessare ar and o
the continued reliability of the distribution system . These enhancements will improve safety by protecting
customers and employees against potential hazards from backflow into offline circuits and complicated
system protection schemes by power flowing in th e opposite direction.

A Continuingi ncentives to customers to install DER systems b

A ImplementngaDRpr ogram t hat wil | radheat sresSONétmansmigsiankand o a d s
distribution infrastructure during per iods of high loads.

A Enhancethe transmission and distribution infrastructure to minimize the likelihood of wildfire ignition
These enhancements include upgradingtree wires, automating distribution,using0 f use saver so6 or s
spar k- fr ee gtandingcokoserhead circlitsrand implementing other advanced
technologies.

A Installing additional solar PV and BESSystems on City properties, including fire stations and parking lots.
Thisnext iterati on odsché&lMgedbe cohglste danrearlp2024nThe plan will provide

guidance for these on- gAdditiomg esgnetringstudigs wikbe tquipedto j ect s
determine the scope and requirements for specific project.
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Distribution System
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Distribution level outages stem from various causes, highlighting the complex nature of maintaining a

reliable power supply at community level. Understanding these causes is crucial for GWP to implement
effective preventative measures and enhance overall grid resilience.

Figure 55 depicts the various causes of the outages GWP experienced in FYE 2023.

Outage Summary by Cause
July 2022-June 2023

Trees

347%
Balloons

14,21.9%

Squirrels
9, 14.1%
Bird
1, 1.6%
Wind
2,31%
Cable Failure
7 23%
Equipment Failure
6,9.4%
Unknown
18,281% __—
\Fire
1, 1.6%

Misoperation

1,1.6%
Palm Fronds
5,7.8% Motor Vehicle
Other Foreign Objects 1,1.6%
1,1.6%

64 Total Primary Outages

Figure 55. Causes of Distribution System Outages
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Over the years, GWP has met or exceeded all of Californ
such requirement. It requires load-serving entities (LSEs) in California to procure an incresing percentage of

its retail sales from eligible renewable energy resources such as wind, solar, small hydroelectric, geothermal,

biogas, and biomass. The RPS compliance includes three key components for each compliance period: ihe

Procurement Quantity Requirement, 2)the Portfolio Balance Requirement, and 3)the Long-Term Contract

Procurement Requirement Any shortfall for each compliance period may lead to enforcement action by the

CEC.

208 -0, )!129%4%) 2 %- %. 43

Established and enacted by RPS Compliance Period Requirements

California legislation,'s the RPS 60%
sets increasingly progressive

renewable energy targets for the :zf
s t a ESRArequiring local POUs  20%

10%

50%

to increase their procurement of

0%

eligible renewable energy 20V 0% 2013 2088 4015 2086 4017 2018 101 420 075 4022 073 42 20 4026 2071 402 20 4020
resources.POUSs, that fall under — e e Y Y Y

i Period1  Period2 Period 3 Period 4 Period 5 Period 6
the requ”‘ement, were mandated Note: The SB 100 mandate for a 60% RPS has not yet been formally impl, ted by the Co e

to comply with the statewide RPS
program starting in 2011.

Figure 56. RPS Compliance Period Requirement$

15 In 2006, by SBX12, then modifiedby SB 350 in 2015 and again by SB 100 in 2018.F=eewablePortfolio Standardand Zero-CarbonResourceon
page 54.

16 Renewables Portfolio Standard Program: Program and Compliance Information for Nefer@&iLoad Serving EntitiesCalifornia Public Utilities
Commission, 2023; p 3.
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10. RPS Compliance and Resources
RPS Compliance Requirements

As part of its administrative responsibility, the CEC verifies the eligibility of renewable energy procured by
load-serving entities (LSEs)which include retail sellers, POUs, and all other entities serving retail sales of
electricity in California that are obligated to participate and report to the RPS.

The verification program establishes the rules and procedures that CEC will use to determine if the POU

meets the required RPS procurement requirements. After the verification reports are adopted, the
compliance determination begins according with the RPS POU regulations.

The report included:

A The amount of eligible renewable energy procured by GWP.

A ThePCCof eligible renewable energy.

A GWPG&s procurement

A Any optional compliance measures being applied by GWP.

A GwPés additional procurement

target

and

portfolio

bal ance

For POUs, the CEC has finaay in determining the PCCprocurement claims, calculating the procurement
requirements, and determining the RPS compliance. The CEC is authorized to issue violation notices for

noncompliance and refer the POU to CARBto assess penalties.

2AT AxAAT A %l AOCU #0AAEQO

RECs are tradable commodities that represent proof thatone MWh of electricity was generated from an
eligible renewable source. Cleanenergy emits low or zero amounts of carbon (zero-carbon) but does not

meet the RPS qualifications.

Eligible renewable resourcesgenerate electricity using the following technologies: biomass, solar thermal,PV,

wind, geothermal, fuel cells using renewable fuels, hydroelectric under 30 MW, digester gas, municipal solid
waste conversion, biogas, ocean wave, ocean thermaknd tidal current.

RPS targets are verified based on the
procurement quantity requirement (PQR)
for each multiyear accounting period rather
than annual accounting. The PQR is defined
as the statutory percentage of RPSeligible
procurement required per year in a
compliance period multiplied by the total
retail sales of each year in tre compliance
period. Table 9 demonstrates an example

of a PQR calculation.

17 Ibid, p. 9.

Example PQR Calculation

Compliance Period 4

Year 2021 2022 2023 2024
% of Retail Sales 35.8% 38.5% 41.3% 44.0%
Retail Sales (MWh)| 200,000 200,000 200,000 200,000
PQR 319,200

Table9.

Compliance Period Percent of Retail Sales Requirements
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10-2

requir.

a Hiedvoa future GRIT r ement s, whi c



10. RPS Complianceand Resources
RPS Compliance Requirements

0 00& 1 ET Al AT AR 2ANOEOAI AT 0O
Product Content Category (PCC)or 0 b u ¢ kaeetcateqories of RECs characterized by the bundling of
renewable attributes with delivered power.

PCCL: A renewable resource located within the state of California or a renewable resource that is directly
delivered to California without energy substitution from another resource that came online after June 1,
2010. A PCGO is a resource that was already online before this date. The regulation requires at least

75 percent of the procurement quantity requirement is PCC1.

PCC2: A renewable resource that is out-of-state and delivered to California where the RECsare paired with
a substitute energy resource imported into the state.

PCC3: A RECfrom a resource delivered without the energy component. This is commonly called an
0 u n b u GREC:Ehd regulation limits the use of PCC 3 for compliance to 10 percent of the procurement
quantity requirement.

70 #1 1Pl EATAA 30A000
#1101 bl EAT AA AODEGA pd cmpp
For CP1, GWP procured eligible renewable energy equal to 20 percent of its retail sales forCP1 and met its

target of 634,760 RECsGWP also met itsPCG 1 portfolio balance requirement of 72,130 RECs and did not
exceed the 36,065 PCE3 balance limitation. Table101 i st s GWP&s el igible régtired and

RECs Retired Historic Pre-June

and Applied Carryover 2010 PCG3 Total
Eligible RECs Retired 669 489,788 73,488 40,771 30,000 44 634,760
Eligible RECsApplied 669 489,788 73,488 40,771 30,000 44 634,760

Table10. Compliance Period 1 Retired and Applied RECs

#1 1 D1 EAT AA @dOE®PA ¢d cgmpr

For CP2, GWP retired and reported 940,232 RECs anulerified 853,556 RECs as RPS&ligible. GWP had a
procurement target of 674,228 RECs and applied 718,817 RR8ligible RECs toward its procurement
requirements. These RECgqual 23.09 percent of its retail sales br CP2, thus meeting its procurement
target. GWP also met itsPCG1 portfolio balance requirement of 304,990 RECs and did not exceed the

70,382 PCE3 balance limitation. In addition, GWP accumulated 134,739 RECs of excess procurement that
can be used for future compliance periods.

Glendale Water & Power 2024 IRP
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10. RPS Compliance and Resources
RPS Compliance Requirements

Table 11 lists eligible retired and applied RECs for CF2.

Pre-June Pre-June Historic
RECsAvailable | PCGO | Pcc1 | 2010 Pcct | Pco2 | Pca3 | 2010 Pce3 | camyover | Total
BLLLE 338,848 | 304,990 0 207,456 | 1,359 903 i 853,556
Retired
ST 0 0 0 0 0 0 36221 | 356221
Available
e JHECS 338,848 | 304,990 0 207.456 | 1,359 903 36221 | 1200777
Available
Eﬁmmm 204,109 | 304,990 0 207.456 | 1,359 903 0 718,817

Table11l. Compliance Period 2 Available and Applied RECs

#1101 bl EAT AR ADENA od c¢mp¥x

For CP3, GWP has successfully submitted the required documentation for RPS compliance reporting to the

CEC for verification.Based on initial verificat i on results, GWPO6s procurement obli

retired 1,614,332 RECS to be applied toward its obligation. The C E Cfitiat determination is still pending.
Table 12 lists the GWP procurement targets and Table 13 lists the retired REC that were reported to the CEC.

Procurement Target Calculation (MWh)

Annual Retail Sales Soft Target Percent Soft Target

2017 1,047,784 21% 282,902
2018 1,019,690 29% 295,710
2019 978,160 31% 303,230
2020 982,761 33% 324,311
Procurement Target 1,206,153

Table12. Reported Procurement Target Calculations

Retired RECs

PCG2 Total

630,518 765,667 122,330 95,817 1,614,332

Table13. Reported Retired RECs

#1 1 Dl EAT AA @xdowEid #QOQAkkkd #1101 DI EATAA 0AOET A
ForCP4,GWP&s procurement obligation is projected to be apr

The 65percent long-term contract requirement took effect in 2021. During CP4, GWP has added three
long-term PCG 1 renewable contracts to its portfolio: Star Peak geothermal, Whitegrass geothermal, and
Eland 1 solar and battery.

Glendale Water & Power 2024 IRP
104



10. RPS Compliance and Resources
RPS Procurement
#1 1 Dl EAT AA @xdoExd @QOQadv#i1 i1 DI EAT AA O0AOET A
ForCP4,GWP & s pr dabligatienisemojected to be approximately 1.5 million RECS based on the

energy forecast in this IRP. The Scholl landfill gas facility, a renewable resource, is anticipated to come online
in 2026.

#1 1 b1 EAT AA xdoehd &QQO0al wAl i Bl EAT AA 0AOEI
ForCP4,GWP&s procurement obligation is projected to be apr

energy forecast in this IRP.The anticipated increase in STS capacity will allow GWP to procure more
renewable energy on the Southwest AC line.

20452 % %. 4

The CEC verified GWP®bothCBandkCGP2 GWHRcontnaalty plans ta meetduture

compliance periods through various procurement strategies. Future CPsfollow stricter guidelines to achieve

an equal level of compliance andto ensure renewable and clean energy goals are attained. GWP RPS

procurement plans are designed to help meet milestones for each year of the CPsand provide a path that

ensures GWP's ability to maximize inst rwableamdicleanused f or
energy portfolio.

, | BEOI #1171 O0OAAOO
SB 350established new long-term procurement requirements. Beginning January 1, 2021, at least 65 percent
of the procurement counted toward RPS must come from contracts with tenor of 10 years or more.

The term of a contract is measured from contract start date until the contract end date except for the
following conditions :

A Ifthe end date of a long -term contract has been extended, the procurement under the modified term will
also be considered as long-term.

A Ifthe end date of a short-term contract has been extended, the term of the modified contract will be
measured from the amendment execution date until the new end date.

A If the modified contract obligates the procurement for a term of 10 continuous years or more, the
procurement will be considered as long-term as of the month and year of the amendment execution
date.

A Ifthe procurement period of a long -term contract has been modified or terminated early and is no
longer providing a procurement term of at least 10 continuous years, only the procurement timefram e
before the modification or early termination may be considered as long -term.
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10. RPS Compliance and Resources
RPS Procurement

A procurement contract will still be considered long -term even if a portion of the procurement, from one or
more RPS-certified facilities, is sold to a second POU and regardlesf the length of time, as long as the
original procurement contract meets the requirement of a long -term contract, and the resale does not affect
the underlying procurement terms of the original contract.

%PBAAOO 0OAADOAEBDIOOEA #AOOUI OAO
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PCG1 RECs may be counted as excess procurement when associated with longterm or short-term

contracts. PCG2 or PCG3 RECs cannot be counted as excess procurement in all cases. Excess procurement is
a long-term compliance tool without the need to follow the conti nuous 10-year duration requirement.
Excesgprocurement RECs (PC@) from historic carryovers are long-term contracts that were signed before

June 1, 2010 PCC0 REC<an count toward RPSprocurement quantity requirements.

Long-term eligibility can be lost due to certain contract modifications or amendments and may not count in
full toward the long -term procurement requirements. However, modifications that increase the expected
quantities or share of generation under the same contracting terms qualify as part of the original long -term
contract agreement. This could be from efficiency improvements to the certified facility. Contractual
modifications or the addition of new capacity, with or without a substitute fuel type, does not qualify unless
specified in the original terms during of the agreement.

Contractual modifications that reallocate shares of generation among parties of jointly negotiated contracts
qualify as part of the original long -term agreement. Agreements that are executed by a Joint Powers Agency
on behalf of POUs meet the procurement requirements of a long-term contract. The remaining portion of a
long-term contract can be assigned to a second POU and still qualify as a longterm contract aslong as the
original terms are retained for the remaining duration of the agreement.

AOORIN ATl OAT A #1 00 #11O0AETIT AT O
GWP has met and will continue to meet RPS compliance soft and hard targes by procuring sufficient
renewable energy to meet the obligations in PUC §399.30(b)(1) and (c)(1) and Section 3204 of the RPS

Enforcement Procedures. To @sure compliance to the program while maintaining cost -effectiveness, GWP
adopted a comprehensive procurement and cost containment plan. To keep the plan current, GWP:

A Refrestesthe energy and existing power supply forecast on a regular basis to determine future energy
and RPS needs.

A Collaborateswith other utilities (through SCPPA)to seek long-term PPAs with established renewable
energy project developers to provide stable pricing through competitive bidding processes.

A Sets procurement targets for specific renewable technologies based on their current maturity, cost
competitiveness, and appropriateness in meeting the energy and RPS requirements.

A Integrateslocal and external BESSo store excess energy during peak production periods and discharges
it strategically during periods of low renewable energy generation preventing curtailment and ensuring
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10. RPS Compliance and Resources
RPS Enforcement Procedures

efficient use of all generated power from renewable sources. This contributes to a higher percentage of
renewable energy in the overall energy mix, aligning with compliance requirements and reliability of the
system.

A Implements flexible contract structures that allow for adjustments in response to market fluctuations,
technological advancements, or changes in regulatory frameworks.

A Maximizesthe use of allowable bundled firmed and shaped (PCG2), and unbundled RECs (PC@), as
well as excess procurement and historic carryovers to lower total cost of compliance.

A Conducts regular post-implementation evaluation to assess the effectiveness of the plan and refine
strategies over time to maximize cost effectiveness for the benefit of GWP customers.

A Adopts and implements demand-side load reduction and peak-shifting initiatives including DR, energy
efficiency, and residential solar and BESSo reduce overall compliance obligation.

A Exploresfinancing options and incentives to support renewable energy projects, including grants and tax
credits.

Before committing to any long -term renewable resources, understanding potential impact to electricity rates
is crucial to ensure that the cost burden is reasonable for consumers particularly for DACs. GWP will seek the
approval of City Council for projects requiring major financial obligations.

20% &/ 2# %-0B/ 4 %$5 2 %3

The C E C 0 senfétderBent procedures for POUsprovide the rules and procedures used to assess
procurement and compliance measures in meeting the regulatory requirements.

$AOAOI ET AQGEIT T
The CECOs Execut i vifarefbrtsulenttteddy a POW is iacorradt aor mcomplete, or if a
report was not submitted by the deadline. A written notice, by email or other written communication, will be
sent to the POU specifying the reason and/or what correction action is needed. The POU can submit the
missing or correct information within the required timeframe to avoid a separate violation for the submission
failure. A request for an extension of time must be received by the CECno later than the due date specified
inthe Executv e Di r ect or 0 Arequestfdr danextensioronay ke granted by the Executive

Director within five business days after it is received.An extension may be granted for up to 30 calendar days
from the date the missing or incorrect report.

In granting an extension, the Executive Director may consider the following factors: (L) the POU was diligent
in gathering the necessary information and preparing the report for submission by the due date ; (2)
circumstances beyond the control of the POU; and (3) if the extension will facilitate a timely report submitted
feasibly by the extended due date.
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10. RPS Compliance and Resources
RPS Enforcement Procedures

#1101 Dl AET O
The Executive Director may file a complaint against a POU for failing to comply with any of the RPS
regulatory requirements that include, but not limited to the following:

A Failure to meet an RPS procurement targets.
A Failure to meet aPCG1 portfolio balance requirement.
A Failure to meet the long-term procurement requirements.

A Failure to adopt an RPS procurement or enforcement plan and/or failure to provide required notice or
information to the Commission and public.

A Failure to submit a completed annual compliance report or other required documentation.

Responses to complaints will include all data, reports, analyses, and any other relevant informéon provided

by the POU for defenses against any claims, allegations, alleged violation, or imposed monetary penalty if
noncompliance is determined. A POUOs extenuating circun
the following: (1) any harm the violation will cause. (2) nature and expected persistence of the violation. (3)

past violations. (@) mitigation actions by the POU to address the violation. (5) any financial burdens caused to

the POU. Any confidential business data, trade secrets, or mart information will be submitted, under seal,

in a separate filing. The separate filing shall be submitted along with a request for confidential.

(AAOET C AT A &ET Al $AAEOEII
Based on CECstaff responses and POU replies, a hearing on the complaint will be sheduled before the CEC
a committee designated by the CEC or a hearing officer assigned by the chair at the request of the
committee. If the hearing was not held before the CEC the proposed decision, from the alternative method,
will be provided to the CECno later than 45 days after the hearing has been concluded. TheCE@ s deci si on
will be final; the possibility of a reconsideration is unavailable. The decision will include all findings regarding
mitigating and aggravating factors leading to the noncom pliance.

0AT Al OEAO
CARBmay rely on the decision and its findings to assess appropriate penalties against a POU. The decision
may also include suggested penalties to consider, as appropriate. Any recommended penaly is comparable
to penalties adopted by t he CPUCfor noncompliance with RPS requirements for retail sellers. A notice of
violation will be forwarded to CARBalong with the final decision and all records for the penalty

determination. If a petition for writ of mandate is filed by the POU, the notice of violation will be delayed
until the outcome fully and finally determined.
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10-8



10. RPS Compliance and Resources
Renewable Resources and Clean Energ

Financial penalties include the following:

A Failure to file a routine or verified RPS compliance reportor failure to correct a routine or verified report
at the time required : $500 per day for the first ten days the filing was late and $1,000 for each day
thereafter.

A Failure to comply with a request for information from CEC &aff that is related to RPS compliance reports
in the time or in the manner required : $500 per day for the first ten days an LSHails to respond to the
CECsaf f s request and $1,000 for each day thereafter.

A Penatty for shortfall of renewables: $50 per REC ¢ne MWh of electricity).

A Penalty cap: large IOUs: $25 million for each annual compliance period other retail sellers: 50percent of
the procurement quantity requirements multiplied by $50 per REC.

2%. %7 "2%%/ 524 %&, %! % %2' 9

GWP has taken important steps toward meeting its RPS and clean energy requirements. In 202, GWP
generated 59.9 percent of energy from clean resources, including 35.2 percent from RPSeligible resources.
Over the next four years, GWHs expanding its renewable generation portfolio by acquiring the Eland Solar
and Storage project and the Scholl Canyon landfill project.

Tomeet t he perterat RRS@®npliende requirements for 2030GWP will need to pursue additional
renewable projects. An analysis of the RPS position with existing resources shows that GWP must begin
procuring additional renewables in 2027 to continue o n the path to meet that 60 percent target in 2030. The
challenges with meeting the target s are the expected load growth in the near term and transmission limits
for the long term.

Glendale Water & Power 2024 IRP
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Figure 57 depicts the RPS and clean energy levelsfrm GWP 8 s
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10. RPS Compliance and Resources
Renewable Resources and Clean Enexg

2AT AxAAT A ' AT AOAOEIT 1
GWPmust acquire more renewable generation to ensure renewable and clean energy mandatesare met.

GWPcontinues to collaborate with SCPPA and other utilities for new projects.

Table1l4listsGWP3s curr ent raadtewarheplae capadiiesc e s

Resource | Type | Namep late MW
Renewable

Pebble Springs Wind 200
High Winds Wind 9.0
Townsite Solar 50.0
Star Peak Geothermal 125
WhitegrassNo. 1 Geothermal 30
Tieton Small Hydro 6.8
Scholl Canyon Landfill Gas 120
Eland Solar and Storage 25.0
Zero-Carbon

Hoover Dam Large Hydro 330
Palo Verde Nuclear 110

Table14. Current Renewable and Clean Energy Resources
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10. RPS Compliance and Resources
Renewable Resources and Clean Energ
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The IRP considered options for GWP to add more renewable generation to its portfolio. Ascend included the
RPS and clean energy requirements in the modeling work for this plan. Starting in 2027, the portfolios
assembled in this plan add geothermal and wind initially with solar coming around 2030 to meet the

requirements. Theselected scenario adds renewables, storage, and hydrogen to the portfolio to ensure GWP
will exceed the requirements for 2030 and 2035.

Figure58 depictstheRPS@ad cl ean ener gy beesedpodfolid rom t he | RPds
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generation for the selected resource portfolio. Figure 59 depicts the annual GHG emissions associated with

eachthermal resource in GWPY s
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The fundamental purpose of integrated resource planning is to ensure adequate capacity to generate energy

for current and forecasted demand while maintaining reliability and competitive and stable rates as well as
meeting state regulatory requirements.

Modeling evaluates multiple potential future energy paths for GWP to meet forecasted load. Since the future
is uncertain, teding different future portfolio scenarios helps plan for that uncertainty. Modeling these IRP

7

7

O ¢

—

scenarios simulates GWPds energy demand and supply to p

future conditions. The models are based on estimated future system costs, GHG emission levels, renewable
generation penetration, forecasted demand, fuel and carbon prices, and many other factors.

Figure 60 depicts the overall IRP modeling processemployed by PowerSIMM.
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Figure 60. IRPPowerSIMM Modeling Process Flow

\ Reporting What-ifs j

The future GWP system must be reliable, sustainable, and affordable. Ascend used three different models to
test various ways that GWPds portfolio can meet
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11. Portfolio Analysis and Results
Modeling and Analysis Framework

Resource Adequacy Model. Tests whetherenergy flows regardless of the situation, such as during very hot
or cold days.

Capacity Expansion Model. Tests the resources that make up the portfolio that meet GWP 6 s ener gy need:
and how much will be renewable and zero-carbon.

Production Cost Model. Tests the overall cost of the modeled portfolios.

-1 $%, ). ' .1, 98)!3- %7/ 2+

IRP modeling is a multi-step process to create capacity expansion plans and calculate their associated cost to
serveG | e n dlaad. @Hese costs include the production cost & G W @eneration assets as well as the
costs and revenues associated with energy transactions in thepower and fuel markets. The objective is to

find the optimum balance among cost, reliability, environmental requirements, and policy objectives.

The process starts by defining the objectives, assumptions, and inputs into the capacity expansion models.
Primary inputs include the physical and financial parametersof G W durrent resources,G W énergy and
peak demand forecasts, the candidate resource options (renewables, BESS, and PPAgrice forecasts(power,
natural gas, hydrogen, and carbon), transportation and building electrification forecasts, and model
constraints such as capacity needs, energy needs, and resource build limitations.

Ascend worked with GWPstafffi the modeling teamfi to create a model of its existing system. Staff gathered
data on G WRs 8upply resources and load, including historical data along with future plans and projections
for resource updates and expected changes in customer load.

Capacity expansion models provide a leastcost set of resourcesthat meet the constraints defined in the
model. Portfolio outputs from the capacity expansion models are analyzed for resource adequacy. If a
portfolio cannot adequately serve load, additional resources are added. Finally, portfolios are analyzedin a
production cost model to determine production costs, emissions, and market interactions, among other
outputs.

Once all the input assumptions are defined, the modeling team developed an initial list of scenarios and
sensitivities. Scenarios are core frameworks for possible future portfolios, and sensitivities are variations on
the scenarios to test how changing assumptions affect the resource selection and production costs.

Scenario development provides an opportunity to consider different future paths. In this case, the scenarios
consider alternative targets for transitioning to a clean energy system. Modeling G WP 8ystem with different
scenarios gives important feedback on total system costs, reliability, emissions, and resource operations.
GWPrelied on this resource modeling to chart a path toward a clean, reliable system with competitive and
stable rates
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11. Portfolio Analysis and Results
Modeling and Analysis Framework
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GWPlicensed PowerSIMM, ceveloped by Ascend Analytics, for the modeling work in this analysis.
PowerSIMM provides capacity expansion, resource adequacy, and production cost modeling. The modeling
in this IRPrelied on stochastic models for capacity expansion and production cost. The modeling team

configured PowerSIMM to capture variability and uncertainty in load, renewables, and prices while
maintaining structural parameters among the variables.

PowerSIMM simulations combine future expectations for load, markets, and renewables, vith historical data
to create realistic future simulations of the power system. Simulations are scaled to future expectations based
on monthly forecasts for renewable generation, load, and pricesincluding price volatility and daily price
shapes. The resulis a set of simulations covering a useful and accurate range of potential future paths.

Automated Resource Selection(ARS is the capacity expansion module in PowerSIMM. ARS selects the
least-cost resource procurements or retirements that satisfy the model constraints. The models begin with a
dispatch of existing and candidate resources to determine variable costs, energy generation, carbon
emissions, and renewable generation over thelong-term planning period .

-TAATETC #1171 O000AET OO
The modeling employed four constraints: PRM, emissions, renewable energy generation, and clean energy
generation.

Planning Reserve Margin. Requiresthe candidate portfolio sto meet projected annual peak demand plus

164 MW to cover the two largest contingencies in the GWP system a loss of the Pacific DC Intertie line and a

loss of the STS line which feeds into the Southwest AC Intertie line (also defined as the N1-1 scenario).

Reserves to cover the two | argest contingencies are req

Emissions. Disallows new fossil fuel resource additions and reduces the reliance on existing natural gas
assets to ensure the resultant portfolio complies with SB 1020 requirements.

Renewable and Clean Energy Generation . Requires adequate renewableand clean generation to comply
with SB350, SB100, and SB1020 required for an RPS target of covering 60percent of load with renewable
generation by 2030 and a clean energy target of covering 100 percent of retail sales with zero-carbon
resources by 204b.

Outputs from ARS provide the timing and quantity of resources to procure over the long-term planning
period that satisfies these four constraints at the lowest cost. The model considers full resource costs
including capital costs, fixed costs, and varidle costs such as startup costs, fuel, and variable operation and
maintenance (VOM)costs. Market sales revenue is treated as a negative cost in the model.
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11. Portfolio Analysis and Results
Modeling and Analysis Framework
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In addition to GWPOds existing r es mddateresoycesrtot f ol i o, t he
potentially add to a new resource portfolio. These resources included both renewable generation
(geothermal, solar PV, BESS, and wind) and clean energy generation (hydrogen anauclear SMR9. These
resources were included in the modeling of all portfolios. The list of candidate resources was established to

consider a range of new resource technology types that GWP could realistically procure. The following
provides a brief overview of the candidate resources.

Solar. New candidate solar PVresources are assumed to be singleaxis tracking with capacity factors of
approximately 32 percent. GWPis expected to havethe opportunity to contract for more solar in their
portfolio over the next few years as solar is developed in Southern Californa.

Wind. Asa low risk and mature technology, wind provides carbon-free energy that can alsobe counted in
fulfiling the RPS requirementsPotential wind resources would likely be found in New Mexico or Utah via the
Southwest AC Intertie line or in Washington or Oregon via the Pacific DC Intertie line. New candidate wind
resources are assumed to have capacity factorapproximately 42 percent.

Storage. The scenarios considered a range of storage options covering durations of 4-hour, 8-hour, and
long-duration storage (modeled as 100-hour duration). Currently, 4-hour and 8-hour batteries are
commercially available with longer durations in development. Cost projections for 4 -hour and 8-hour
batteries were based on the cost trends observed for Lilon technology. Long-duration storage technology
in development is based on a variety of technologies such as Irortair, vanadium flow, or liquid -air
technologies, among others. The model assumes that space is adequate to instalktorage in Glendale at the
same site whereGraysonis currently located.

The next generation of storage will bring benefits in addition to longer duration. These technologies bring
environmental and reliability benefits because they will be based on sustainable materials that also reduce
fire risks. However, bng-duration storage will have lower energy density compared to the current battery
options. GWP plans to install a 75 MW, 4hour Li-lon battery at the Grayson site. A long-duration storage
resource would require much more land per MW of capacity, and, therefore, would be limited to a smaller
total capacity. The model assumed 50 MW of long-duration storage could be procured in Glendale which
may be optimistic given the energy density estimates from long -duration developers 8 Also, long-duration
options in development will likely have much lower efficiency compared to current storage options. The
model assumed a 60percent round-trip efficiency for long -duration storage compared to 90 percent for
4-hour and 8-hour storage.

To date, no long -duration projects have been built at the utility scale, but several pilot projects are in
progress. GWP will continue to monitor this emerging technology.

18 Form Energy states that their product (14ur iron-air storage) would require onecre of land forevery threeMW of capacity ESS, another storage
developer, states their product (2Bour iron flow storage) has dootprint of sixMW per acre
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Modeling and Analysis Framework

Geothermal. Geothermal provides reliable clean power around the clock. Generation from geothermal
sourced power is firm and dependable since it does not rely on weather. California is the national leader in
geothermal energy with more than 5 percent of total generation coming from geothermal resources. Due to
high demand for renewable power aroun d the clock, geothermal prices have increased lately. GWP will
consider geothermal as an option for future supply acquisitions. The model assumes geothermal will be
available via the Southwest AC Intertie line starting in 2028.

Green Hydrogen. Hydrogen can power a simple cycle CT or ICBwith the fuel piped to the resource location.
The model used a projected price forecast for hydrogen fuel with heat rates close to a new natural gas CT
(10 MMBtu/MWh). A hydrogen powered generator was modeled within G WFs Gerritory as a potential
replacement for the natural gas resources GWP is currently planning to replace IPP with a combinedcycle
generator powered with a blend of hydrogen and natural gas with the expectation to fully convert to
hydrogen by 2035. Currently, there are no generators that can burn 100 percent hydrogen although
manufacturers are planning for 100 percent hydrogen fueled options. Fuel cells are the only option for full
hydrogen generation but exist in capacities much smaller than GWP needs. GWRexpects to learn a great
deal about hydrogen powered generation with the IPP conversion and will continue to monitor
developments with hydrogen.

Nuclear Small Modular Reactors (SMRs). Nuclear technology is evolving toward smaller, flexible
generators that can be assembled in a modular fashion for easy future expansion. To date, no SMRs have
been installed, but multiple companies are working to develop this emerging technology. There are potential
SMR projects in the planning stages.

AEAAOA QHIOQEIOETAG®AT AT O ol Al

The I RP considered several options to increase GWPGSs

re

Starting in 2027, the portfolios analyzed and model ed b

to meet RPS requirements inthe near term. The analysis for the long-term planning considers replacement
options for Grayson in 2035 to meet the 100 percent clean energy target set by City Council The long-term
considerations for Grayson are Lilon energy storage, hydrogen generation, and geothermal generation.
Replacement resources are sized to provide the sameesource adequacy (RAjs the capacity lost from
Grayson.

The IRP modeling process selected a set of options for clean energy, which included wind, solar, energy
storage (4-hour, 8-hour, and long duration), geothermal, nuclear SMRs, and hydrogen. Wind and solar
provide energy and RECs with low capacity value to meet RA requirements. Energy storage provides no
energy or RECs, but can support variable resources like wind and salr to provide needed capacity value for
RA. Energy storage has over 90 percent capacity value. Geothermal provides both energy and capacity value
at a higher cost compared to wind and solar. Finally, hydrogen and SMRs provide dispatchable capacity to
supply clean energy around the clock at a higher cost than geothermal.
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11. Portfolio Analysis and Results
Modeling and Analysis Framework

The cost assumptions are but one factor when evaluating the portfolios. The evaluations alsoinclude the
levelized cost of energy (LCOE), financial assumptions, tax credits, depreciation, @hthe cost of capital.

Table 15 summarizes the cost of potential RPScompliant resources, clean energy resources, and energy
storage for the capacity expansion models to consider when selecting a resource portfolio (for 2025 through
2045). The analysis shows that the lowest cost resources are southern California solar, Pacific northwest wind,
and the 4-hour Li-lon BESS. The lowest cost zeraarbon resource is nuclear small modular reactors followed

closely by new geothermal.
Technology Resource Price Units First Year Cost
Geothermal California Geothermal $IMWh $10785
Southern California Solar $IMWh $29.92
S0 Northern California Solar $IMWh $35.82
Wind Pacific Northwest Wind $IMWh $4997
New Mexico Wind $IMWh $39.35
Southern California Wind $IMWh $5842
Northern California Wind $/Mwh $54.75
Hydrogen Hydrogen Combustion Turbine $IKW $1,86100
EnergyStorage | 4-hour Li-lon BESS $IKW $1,40400
8-hour Li-lon BESS $kw $2,505.00
Long-duration $Ikw $2,278.00
Nuclear SMR Nuclear Small Modular Reactor $Ikw $5,000.00

Table15. FirstYear Cost of RPSCompliant, Clean Energy, and Storage Resource Portfolio Options

Ascend prepared st estimates for candidate resources which were based on multiple sources of
information. One source is the Annual Technology Baseline(ATB) report published by the National
Renewable Energy Laboratory(NREL. It provides projections of resource costs for various technologies
through 2050. Ascend augmented information from the ATB with data gathered through the administration
of utility RFPs to procure new resources throughout California. If, for example, Ascend receivd an indication
that southern California solar prices are higher than the projected ATB values, Ascend adjustd the
projections to attain more accurate prices for the southern California region. All price projections include the
effects expected from the Inflation Reduction Act (IRA) on power purchase agreement costs from renewable
resources.

Glendale Water & Power 2024 IRP
11-6



11. Portfolio Analysis and Results
Modeling Process for Portfolio Scenarios
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To address the issues for meeting forecasted load, Ascend modeled a set of portfolio scenarios to test
various resource mixes, assess their viability, and plam timeline for capacity expansion. These scenarios
addressed key market and industry-side trends and conditions, supply and demand possibilities, and energy
price forecasts. The scenarios addressed several factors, including peak demand and energy forectss GHG
emission reduction targets, renewable and clean energy integration, energy efficiency measures, DR, BESS,
EV penetration, building electrification, and transmission and distribution constraints. The scenarios are
based on a wide-ranging set of assumptions and risk factors that evolve over the long-term planning period
of 2023 through 2045.

3E@ -1 AARATAA 3AAT AOET O
Overall, Ascend modeled six scenarios to understand different paths toward a cleaner grid: three designed
by GWP and three designed by the SAG. The STAG scenarios are designed to augment the GWP scenarios.

3AAT AOET pd #AI EZ OTEA 011 EAU

The scenario assumes GWP procures resources to meet the California mandates for renewable energy and
clean energy. The mandates state that GWP must serve 6@ercent of load with renewable energy by 2030
and 100 percent of the retail sales with clean energy by 2045. In this path, GWP continues to develop
geothermal, wind, and solar resources remotely while adding distributed solar PV and energy storage in

Glendale. Natural gas units are expected to remain online after 2045 to ensure system reliability while
operating infrequently.

3AAT ADEORIOIAK o U

In this scenario, GWPaggressively procures renewable resourcesincluding geothermal, wind, and solar while
also building storage early in the process.Natural gas generation will be replaced or converted to a clean
fuel source (suchashydrogen) by 2035. Energy storage will provide necessarycapacity to maintain reliable

operations. The costs of this transition are uncertain asthey depend heavily on the cost of replacing natural
gaswith green hydrogen.

3AAT AOEIT E Al OEBRAEALAOAOO
In this scenario, GWPprocures resourcesto come within 10 percent of the RPSrequirement and fill the

remaining gap with RECpurchases.This scenariois meant to show the least-cost path to fulfill the renewable
energy and zero-carbon energy requirements of SB350, SB100, and SB1020.
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11. Portfolio Analysis and Results
Modeling Process for Portfolio Scenarios

In this scenario, GWPaggressivelyprocures utility -scale geothermal, wind, and solar while pursuing
customer-sited resources.Rooftop solar increasessignificantly along with distributed batteries at residences.
GWPwould alsowork to increaseenergy efficiency savings. All natural gas generation transitions to green
hydrogen in 2035 supplemented with long-duration storage.

SAAT AEA AOMA RIOIAK T ¢

In this scenario, GWPconverts natural gas resourcesto run on green hydrogen by 2042. GWP pushesfor
increasedrenewable procurement in the near- and mid-term while working toward transitioning away from
natural gas.Giventhe longer timeline for a carbon free transition, GWPstops normal operation of Magnolia
power plant in 2038 keeping it for capacity and reliability purposes. In 2042, all natural gas resources
transition to green hydrogen fuel.

3AAT AHEOARIOAK T

In this scenario, GWPachievesa carbon-free portfolio by 2040 through increased procurements of
renewablesand storage along with a full transition of natural gasto green hydrogen by 2040.

3AAT AOET 1 000IiI POEITO
The scenarios modeled provide a range of futures where GWP transitions to a cleaner energy generation mix
over different time periods. Ascend ran capacity expansion and production cost models in its analysis

software, PowerSIMM, to assist GWP in planning its resource mix over the entire extent of the longterm
202302045 planning period.

A key goal of the scenario planning process is to provide GWPmanagement and the Glendale City Council
with a robust quantitative assessment of how its business planning projections could be affected by key risk
variables.Implementing the selected portfolio will assist the City in identifying additional detailed analyses
needed to further quantify operational and financial requirements while examining business planning risks
and potential outcomes.

Aside from the candidate resource characteristics and costs, the scenarios included assumptions regarding
items such as load, market prices, DERs, DR, and energy efficiency. Another assumption the models
presented is the availability of the resource mix provided. For example, the model post 2027 assumes that
the resources suggested in the resource mix will have infrastucture and be transmission ready for
implementation. GWP will be analyzing the results of the models with these assumptions in mind to make
the best decision on the selected scenario and contingency if needed.

Glendale Water & Power 2024 IRP
11-8



Table 16 shows the resource potential values for each scenario assumed in the model. The base resources in
Scenariosl through 3 are identical.

11. Portfolio Analysis and Results
Modeling Process for Portfolio Scenarios

Resource Scenarios 183 Scenario 4 Scenario 5 Scenario 6
Customer-Sted Resource Potential
Distiouted EEI0Y | gy by 2045 100 MW by 2035 75 MW by 2042 75 MW by 2040
Resources
1.8% of retail sales through | 2.7% of retail salesper year | 1.8% of retail salesthrough | 1.8% of retail sales through
o 2031 for next 10 years 2031 2031
EnergyHficiency

0.9% of retail sales from
203282045

1.35% of retail sales from
203232045

0.9% of retail sales from
203232045

0.9% of retail sales from
203232045

Demand Response

Historical growth trends :
6.7 MW of demand
reduced by end of 2028
and 7 MW by end of 2033

1% increase after 2033

10 MW of demand
reduced by end of 2027

5% increase after 2027

8 MW of demand reduced
by end of 2027

3% increase after 2027

8 MW of demand reduced
by end of 2027

3% increase after 2027

Doubling of solar capacity

10% of customers adopt

Customer Solar over 20 years 50 MW by solar by 2027, ramping up | 60 MW by 2042 60 MW by 2042
2045 to 100 MW total by 2045
Customer Sorage None 10 MW by 2034 10 MW by 2034 10 MW by 2034

Local Utility-Owned Resource Potential

10 MW of utility -owned

15 MW of utility -owned

12 MW of utility -owned

12 MW of utility -owned

Utility -Owned
Storage

One long-duration energy
storage project developed
in Glendale

Utty-Owned Sol solar by end of 2030 solar by end of 2030 solar by end of 2030 solar by end of 2030
ility-Owned Solar
No defined assumption No defined assumption No defined assumption No defined assumption
post-2030 post-2030 post-2030 post-2030
75 MW with possibility for 75 MW with possibility for 75 MW with possibility for 75 MW with possibility for
increase after 2027 increase after 2027 increase after 2027 increase after 2027

Table16. Local Resource Assumptions for All Six Scenarios

Glendale Water & Power 2024 IRP
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11. Portfolio Analysis and Results
Modeling Results

-/ $%, 2%35, 43

GWPO s

base portfolio

shows

that

GWP wi ||l

model did not allow for new resource additions as the modeling team assumed new resources would not be
possible due to lead times needed for resource procurement. Between 2024 and 2026, GWP will add Eland

solar and storage (25 MW),Scholl Canyon Landfill Biogas(11 MW), the GraysonICE generators (54 MW), and

the battery storage (75 MW). These additions will provide needed energy and capacity to assist GWRluring
periods of system stress. However, due to expected load growth in the near term, GWP will need to continue

procuring resources.

To maintain reliable operations in any condition, GWP employs an N-1-1 reliability target to effectively
handle contingencies. During an N-1-1 event, GWP would lose access to the Pacific DC Intertie line and the
STS line because these are the two largest contingencies on the GWP system. Thus, to prepare for an-ii- 1
event, GWP needs local resources to replace the lost transnission capacity.

Table 17 shows the available resources that can be applied toward the requirement in the year 2035.

N-1-1 Resource Contribution MW
Southwest AC Intertie (without the STS line}° 113
Grayson Unit9 48
Magnolia 35
Internal Combustion Engines 54
Battery Energy StorageSystem 75
Scholl Canyon 8
Eland Solar and Storage 25
City Solar 10
Demand Response 8
Total 376
Peak Load Forecast 416
Capacity Shortfall 40

Table17. N-1-1 Resource Contribution for Contingencies

Currently,

GWP O s

resource

requirement, GWP will need to add resources by 2035 b cover the N-1-1 operating requirement. The
shortfall could be covered with additional local supply or demand resources.

Removing Grayson Unit 9, Magnolia, and the ICE units fromTable 17 increases the total shortfall to 177 MW.
By 2035, Scenario 2 and Scenario 4 would have to make up forthis shortfall with a combination of hydrogen,

energy storage, and DR.

19 Includes additional 72MW to be added to the SWAC.

Glendale Water & Power 2024 IRP
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11. Portfolio Analysis and Results
Modeling Results

Reliability analysis includes operational reliability, N-1-1 conditions, and resource adequacy which
determines the ability of GWPds resources to serve |l oad. A common metr|
adequacy is the loss of load hours (LOLH) over a wide range of operating conditions that consider load,

renewable generation, and forced outages. For GWP, the base portfolio reliabitty risk drops in 2026 with the

additions of Eland, Scholl Canyon, the ICE units, and BESBigure 61) but rises with growing demand.

Base Portfolio LOLH by Year
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Figure 61. Base Portfolio LOLH by Year
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11. Portfolio Analysis and Results

Modeling Results

In 2027, the LOLHwill be above the target of 2.4 hours unless more resources are added to the portfolio. In
2035, GWP will need approximately 40 MW to 60 MW of additional capacity to maintain an acceptable risk

of load loss (Figure 62).

Reduced LOLH Risk with Resource Additions
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Figure 62. Reduced LOLHRIsk with Resource Additionshy Year
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11. Portfolio Analysis and Results
Modeling Results

Outputs from the capacity expansion models were adjusted to account for transmission constraints and
LOLH risk.Table 18 shows the capacity by resource type in 2035 and 2045 for all scenarios. Scenarios 1
through 3 assume slower growth in customer -sited resources such as behindthe-meter solar and demand
response. Scenarios 4 through 6 assume increased growth in these resources which helps offset some of the
resource needs from utility-scale resources.

apa 0 apa 04
enario enario

Resource 4 6 4 6
Wind 50 100 50 80 80 80 50 100 50 80 90 90
Solar PV 59 59 55 75 55 55 65 75 65 75 65 65
BTM Solar 38 38 38 98 48 48 48 48 48 100 63 63
Biogas 8 8 8 8 8 8 6 6 6 6 6 6
Hydro 20 20 20 20 20 20 20 20 20 20 20 20
Natural Gas 140 0 140 0 140 140 140 0 140 0 0 0
Contract 60 60 60 60 60 60 60 60 60 60 60 60
Nuclear 10 10 10 10 10 10 10 10 10 10 10 10
Geothermal 66 66 66 66 66 66 66 66 66 66 66 66
Hydrogen 33 123 33 123 33 33 33 168 33 168 168 168
Storage 180 220 180 240 235 240 190 250 190 250 245 245
Demand Response 7 7 7 15 10 10 8 8 8 24 14 14

Table18. Six Scenarios: Resourc€apacity in 2035 and 2045

Glendale Water & Power 2024 IRP
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11. Portfolio Analysis and Results

Modeling Results I

Table 19 shows the summary of outputs from the scenario modeling. The percent values in this table
represent wholesale load. The California mandate for clean energy is based on retail load, which is

approximately 10 percent less than wholesale load.

Scenario 1

Scenario 2

Scenario 3

Scenario 4

Scenario 5

Scenario 6

Costs in $Million California Carhon Free | California Policy |  Carbon Free Carbon Free2042; Carbon Free
(202432045) Policy 2035 w/Offsets 2035; High DER | Magnolia Retire 2038 2040
New Resource Costs $535 $1,251 $491 $1,145 $897 $867
Operating Costs $1,073 $970 $1,098 $1,086 $1,131 $1,142
Total Cost $1,608 $2,221 $1,589 $2,231 $2,028 $2,009
Total Cost with S

otal Costwith SCC $1916 $2490 $1917 $2,440 $2278 $2274
Sensitivity
Cost per MWh $93.97 $129.80 $92.87 $130.39 $118.52 $117.41
Cumulative CQ, Emissions 2,597,041 1,642,076 2,765,838 1,434,150 1,816,241 2,035,232
(tons)
Emissions Reduction in 67% 100% 63% 100% 2% 1%
2035 Compared to 2024
Emissions Reduction in 70% 100% 68% 100% 99% 2%
2040 Compared to 2024
Percent Clean in 2035 91% 109% 84% 129% 103% 95%
Percent Clean in 2040 97% 108% 90% 123% 109% 100%
Percent Clean in 2045 90% 105% 85% 109% 102% 103%

Table19. Six Scenarios: Cost and Emission Summaries

The high costs of hydrogen buildouts resulted in high costs for the new resource costs in Scenarios 2, 4, 5,

and 6. Scenario 1 was the lowest cost of the six primary scenarios modeledAll scenarios achieve the
California policy targets; some far exceed the targets.Table 19 also shows the cabon emissions reductions
for 2035 and 2040. Scenario 1 shows emissions reduced by 6percent in 2035 and 70 percent in 2040. The
90 percent clean energy amount in 2045 for Scenario 1 is based on wholesale load Since retail load is
approximately 10 percent less than wholesale load, the California clean energy requirement for 2045 is
projected to be met much earlier than the 2045.

After IPP coal retires in 2025, Magnolia becomes the largest source of carbon emissions in the portfolio

because of its must-run requirement. The impact Magnolia has on the carbon emissions is clearly seen in
Scenario 5 where the emissions reduction in 235 is 70 percent and jumps to 99 percent in 2040 after

Magnolia retires in 2038. GWP is working with the other owners of Magnolia to explore options to change

the operational policy of Magnolia which would reduce carbon emissions for all owners.

The costs for Scenarios2, 4, 5, and 6 rely heavily on assumptions for hydrogen generation. Currently there is
no generator operating on 100 percent hydrogen, so the modeling team had to rely on broad assumptions
for the resource cost. In the case of GWP, hydrogermust be produced either on -site at the Grayson location
or piped in from a central hub. Both options are costly, but the actual cost is unknown at this point. In

Glendale Water & Power 2024 IRP
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11. Portfolio Analysis and Results
Modeling Results

addition, the usage of hydrogen for Grayson and Magnolia depends on the construction of hydro gen
infrastructure and large-scale production of green hydrogen programs to allow access to hydrogen for all
the utilities in the Los Angeles Basin.The model assumed the generator would cost roughly $1,900 per kW
with balance of plant costs assumed to be $7,100per kW which includes new pipelines for the hydrogen
transport. As a reference, the new IPP generator under construction will burn 30percent hydrogen produced
onsite and stored in underground caverns and will cost roughly $6,000 per kW. Upgrading IPP to burn

100 percent hydrogen will further increase the costs.

Excess generation beyond GWPOs needs could possibly hav
needs and resource mix of the other utilities in the region.

Table 20 lists a best-case projection of market sales revenue for the six scenarios. There is no guarantee that
excess power can be sold or that the projected selling prices would be realized. In southern California, excess
solar generation is regularly curtailed during mid -day hours in the spring. The potential net costs (the

bottom row) are derived from the scenario costs plus market purchases minus market revenues. Market
purchases are quite low in all scenarios due to projected market prices and increased spply resources.
Scenarios2 and 4 have much higher potential revenue to offset costs compared to the other scenarios due

to the high levels of excess generation.

Scenariol | Scenario 2 Scenario 3 Scenario 4 Scenario 5 Scenario 6
Costs in$Million California Carbon Free | California Policy |  Carbon Free Carbon Free 2042; | Carbon Free
(202432045) Policy 2035 w/Offsets 2035; High DER | Magnolia Retire 2038 2040
Market Purchases 5 48 5 37 48 45
Market Sales 103 219 53 424 162 174

Potential Net Costs

o $1,510 $2,053 $1541 $1,811 $1,870 $1,839
including Market Revenues

Table20. Six Scenarios: MarkePurchases and @les

There are considerable risks in getting hydrogen to Glendale as the pipelines will needto receive permits and
might not be able to share the same right of way with existing natural gas lines. Existing natural gas lines are
not suitable for hydrogen transport. If no pipelines are built, the only option for hydrogen generation would

be to prod uce hydrogen onsite. If GWP were to pursue onsite generation, there is no guarantee of adequate
water to produce the amount of hydrogen needed for GWP. This poses yet another infrastructure challenge

for the implementation of hydrogen in the planning horiz on.

In 2023, the US Department of Energy awarded $ Billion in hydrogen hub grants to boost the development

of hydrogen production across the country. A California project was among the recipients of the award. The
California project will produce hydrogen for use in multiple sectors including transportation and power
generation. If grant objectives are met, the California project will accelerate the development and

deployment of renewable, clean hydrogen projects and infrastructure. The goals of the California project
align with Californi afesentslean énergyibyd2645 and mighaaid&wBih 100

Glendale Water & Power 2024 IRP
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11. Portfolio Analysis and Results
Modeling Results

achievingtheCityGounci | 6s goal of 1 ORodystentargetsin2085ha@anotbdey 2035
announced.

SoCalGas is considering developing a hydrogen pipeline through the LA Basin called the Angeles Link. If the
project is completed, it would deliver hydrogen fue | to resources in the LA Basin, allowing generators to run
on green hydrogen without the need to produce hydrogen locally. If the Angeles Link or the California
hydrogen hubs come to fruition, GWP would be able to leverage these projects toward meeting
decarbonization goals. The Angeles link project is currently in the early stages of consideration with no
timeline set to begin actual development of the pipeline.

LADWP is currently planning to use the Angeles link for hydrogen repowering of in-basin natural gas
generation. If LADWP or SoCalGas delay or adjust their plans for green hydrogen, GWP will be forced to
move in a different direction as well.

Figure 63 shows the annual costsfor all six scenarios The scenarios begin to divergein costs starting in 2030
with significant differences showing up in mid to late 2030s. The chart represents the total cost for each
scenario, inclusive of the costs for building new resources, operating the system and making market sales
and purchases.

Annual Total Cost — All Scenarios
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Figure 63. Six Scenarios: Annual Total Cost
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11. Portfolio Analysis and Results

Modeling Results

Carbon emissions from the scenarios are shown inFigure 64. Emissions drop to zero in 2035 for Scenarios2

and 4, 2040 for Scenario 6, and 2042 for Scenaricb.

CO, Emissions — All Scenarios
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Fgure 64. Six Scenarios: CQEmissions

The emissions from Scenario5 show a large drop in 2038 when Magnolia comes offline, leaving only a small
amount of emissions from Grayson and the ICEs until 2042 California Policy with Seasmal Magnolia shows
the effects of Magnolia on the model by allowing Magnolia to run seasonally as a must -run unit only in the
summer months. By running Magnolia less, the model shows carbon emissions could drop from 100,00 tons

per year to under 50,000 tons per year.
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11. Portfolio Analysis and Results
Modeling Results

All scenarios meet the California RPSFigure 65) and clean energy (Figure 66) requirements. The scenarios
with higher levels of DER resources exceed the requirements significantly.

RPS Generation — All Scenarios
120%
100%
80%
60%
A0%
20%
0% -
L o I - LA S S g
TIPS ISP ST F P
—5cenario 1 =——Scenarioc 2 ———S5cenaric 3 e——Scenariod —>5Scenario5 ——Scenario

Figure 65. Six Scenarios: RPS Generation

Figure 66. Six Scenarios: Clean Energy Generation
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