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PREFACE

Vernon Public Utilitiesdintegrated Resource Plan (IRP) serves as a comprehensive planning
strategy and longerm road map for procuring a Renewable Portfolio Standards (RPS)
compliant and zerccarbon resource portfolio that meets California statutory anegulatory
requirements while ensuring reliability and affordability for its customers.
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1. Executive Summary

Foundedas an exclusively industrial city, the City of Vernor{City) is a vital economic engine
supplying necessary goods across the state, country and gliyb The City is comprisedof 5.2
square miles located southeast of downtown Los Angeles in Southern Califorrsaipporting
over 1,900 businessethat employ a workforce from neighboring cities ohpproximately
55,000 people.

As such, Vernon Public Utilities (VPU)is an essential resourcor the City& evergrowing and
evolving business community. VPW@s principal responsibilityand core missions to serve its
predominantly commercial and industrial customer base with highuality, reliable

competitive and stablautility rates whileproviding extremely responsiveustomer serviceTo
achieve these goaJ8/PU must procure sufficient resources to meet current and future
customer needs while complying with state requirements foagacity and renewable and clean
energy generation.

VPU®& 2023Integrated Resource Plan (IRPyomprisesfour founding pillars (Figure 1): a
reliable and resilient electric grid, sustainable generation, a prudent and equitable transitm
clean energy, andcompetitive and stableates for its customers.

Reliability and Resiliency Sustainability
Keep the lights on Reduce GHG and air
and recover quickly pollution from
in emergencies electricity supply

Equitable Trangtion Affordability
Ensure all Vernon Hectricity must be
residents benefit — universal and
from the transition to affordable to support
acleaner grid the city@ economy

Figure1l. Four Foundational Pillars of the IRP

The 2023 IRP is a comprehensive document that outlines the Giyplan to meet its customers
needs and comply with statutory requirementd.he IRP utilizesV P U @ugrent daily

operations as glanning starting point It also forecasts the Cit{ future capacity and energy
needs anddentifies and evaluatesrenewable and clan energyresources to meet those needs.

In addition, the IRP provides an overview of numerous state laws and regulatory requirements
that the City mustmeet

Vernon Public Utilities 2023 IRP 1-1



1. Executive Summary
Complying with Clean Energy and Custome«Centric Goals

The IRP chroniclesan extensive research, forecasting, and plannipgocess thalvPU
performs daly to make critical decisions andexecuteaction plans needed to satisfy statewide
requirements and customer needs.

COMPLYING WITH CLEAN ENERGY AND CUSTOMER -CENTRIC
GOALS

VPU developedthis IRP by employingan integratedplanning approachthat considers vaous
key goals and strategies. As a result, the implementation of this IRP:

A Supplies reliable and affordable energy to meet the expected increasing energy needs of
VPUG®& customers through a diversified resource portfolio to meet demand with supply

A Procures adequate renewable generationrioe e t  t h6® pescéntRénewialsle Portfolio
Standard RPS) by 2030(as mandated by Senate Bi(5B) 350 and updated by SB00).

A Achieves a 10(percent zerecarbon generation portfolio by 2045 (also mandated by
SB100), with interim goals of 90percent zerecarbon generation by 2035 and 9gercent
zera-carbon generation by 2040 (as mandated by 8B20).

A Reducesgreenhouse gas (GHGgmissions by 40 percent from 1990 levels by 20@3
mandated by SB350) and by 85ercent from 1990 levels by 2045 (as mandated by
AB 1279)

A Complies with California Independent System Operatd@s (CAISO) Resource Adequacy
(RA) Programrequiremens to ensure safe and reliable electric service.

A Facilitatesthe adoption ofdistributed energy resource DERS), primarily by subsidizing
customersited rooftop solar photovoltaic (PV) and storage systems.

A Ensuresbaseload local generatioto maintain system reliability.

A Identifies a strategic plarfor increasingenergysavingsthrough energy efficiencymeasures
and demandside management (DSM) programs.

>\

Reviews the feasibility of utilizingbattery energy storage systems (BESS).

A Advances the transition fottransportation electrificationby developing onsite and piblic
electric vehicle (EV) charging infrastructure.

A Supportsthe transition to building electrification.

A Fosters economic,social and electric rate benefits for lovincome customers and
disadvantaged communitie§DACS).

The IRP considered two planning cyles:

A Short-term: from the present through 2030 when the RPS requirements must be met

A Longterm: when GHG and zero-carbon requirements must be met.

Vernon Public Utilities 2023 IRP



1. Executive Summary
IRP Conclusions

Overall, the entirelong-term planning period runs from 2023 through 2045.

Over the short term, the IRP demnstrates howV P U Besource portfolio willbe comprised of
at least 60percent RPScompliant renewable generation. Over the long term, the IRP
illustrates howV P U fesource portfolio will be 90percent zerecarbon by 2035, 9%ercent
zera-carbon by2040, and 10(Qpercent zerecarbon by 2045.

While the primary focus of an IRP is resource acquisition angsourceretirement
considerations the IRP considesthree other components: DER penetration, customer
engagement, and distribution system improvemestThis IRP encourages the growth of
DERs, fosters customer engagement, and looks to improve the resiliency of the VPU
distribution system all in keeping with VPU& core mission. These four interrelated
components contain several subcomponents that VRtlanagesdaily to ensure safe,
affordable,and reliable operations.

Together, these aforementioned components form the basis of an integrated planning
approach. A robust distribution system is a necessity for developing the tway flow of
energy required wih increasing penetration of DERs and behinthe-meter (BTM) local
battery storage. These factors will directly affect the bulk power system portfolio mix.
Transitioning to building and transportation electrification, including adding EV charging
stations a&ross the city will result in higher electricity demand. Additional energy efficiency
measures stand to decreadiee electric demand. The planning performed in the IRRakes into
accountcustomer outreach, engagement, and feedback.

IRP CONCLUSIONS

The IRP considered several resources for inclusion in a preferred portfolio. These resources
included both renewable generation in the form of geothermal, solar PV, and wind, along with
clean energy generation, such as hydrogen, carbon capture and sequestrati@BS)CBESS

and nuclear. The IRPresulted inthree portfolio scenarios: Portfolial, Portfolio 2, and

Portfolio 3. Each scenario was extensively and comprehensively modeled and analyzed.

The three portfoliosrevolve aroundthe future statusof the Malburg Generating Station
(MGS), which began commercial operation in 2005/PU must reduce emissiongenerated at
MGS by 2030. The most favorable optiofior accomplishing this emissioareductionis to stop
operatingone of MGS& combustion turbines (CTs) to runn concert with its steam turbine
(ST) and operatethe unit less frequently outside the summer monthghen the grid demands
the most electricity Thus, starting in 2030the modelassumethat MGS will operate in a 1x1
configuration (one CT and one S} with limited strategicdispatch in the offpeak months.In
2035,the model assumes that, after 30 years of operation, M@&Splanned to stop operating to

Vernon Public Utilities 2023 IRP



1. Executive Summary
IRP Conclusions

help VPU meet thestate®s renewable andtlean energy requirementdVhen MGS stops
operating VPU is expected to meebver 90 percentof its load with carbon free resources

The 2023 IRP is expected to be updated in five years, however, the 2023 IRP can be updated
as necessary to respond to any number of evolving situations (such as emerging rahlew
generation technologies; changing community needs; or sudden changes in regulatory,
financial, or operational policies). The action plans in the 2023 IRP are flexible and adaptable
to these factors and unforeseen changes, including any strategic apéerational decisions
regarding MGS.

The Preferred Portfolio

Through production cost modelingsimulation resultsidentified Portfolio 1 as the preferred
portfolio because it is the leastost bestfit option. This portfolio combineswind, solar, and
energy storage resources to replace MGS. Solar and wind provide renewable diversity to the
portfolio, while a 4-hour battery energy storagesystemprovides capacity.The results align

with cost projections for future resourcesind, solar, and a 4hour BESS represent the least

cost option.

Figure 2 shows the Portfolio 1 CRAT: RA Contribution by Technology Type
Capacity Resource 250

Accounting Table

(CRAT) for the e

preferred rtfolio. It
depicts the annual
peak capacity
requirements (in MW)
and contributions from
existing and future
resources to meet

150

Mw

50

0

them. The CRAT R I A I R
deplCtS MGS mm Storage m— Hydrogen m— CCS

. . mmmm Thermal m— Hydro Nuclear
transltlonlng to a 1X1 s Solar = Geothermal m—— \Wind

m— Biomass === Reserve Margin Target (Lower Bound)

configuration in 2030
and with no generation
from MGS in 2035.

H. Gonzales 1 and 2will continue to provide minimal natural gas generation during peak
hours.

Figure2.  Preferred Portfolio Capacity Resource Accounting TablgCRAT)
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IRP Conclusions

Resources included in the CRAT include storage, thermal, hydro, nuclear, solar, wind, and
biomass.Resources that were not selected include hydrogen, geothermal, and CCS.

Figure 3 shows the Portfolio 1 EBT: Energy Contribution by Technology Type
Energy Balance Table 1,600,000

(EBT) for the preferred 1,400,000

ool energyneeds | ///// ////////////////// ///////

(in MWh) and the
amount procured from § s /
eachportfolio soncco §
resource. The capacity 400,000
expansion model

identified the need for

200,000

new energy storage to PR g g g g S B
come On“ne |n 2030 to m Hydrogen m CCS mmmm Thermal m— Hydro

3 Nuclear s Solar w—— Storage = Geothermal
cover the CapaCIty drOp m Wind m— Biomass w77 Net Market Purchase === Load

from MGS® transition Figure3,  Preferred Portfolio Energy Balance Tabl¢EBT)
to a 1x1 operation and

again in 2035 when MGSis expected to reach its life expectanciid. Gonzales 1 and 2will
remain online to provide minimal natural gas generation during peak hours.

Capacity Expansion Resource Mix

The IRP must create a path to meet the st@eRPS requirement in 2030 and the zewarbon
generation requirements of 9percent by 2035 and 9percent by 2040.

Figure 4 depicts the VPUenergy mixin 2030. This portfolio meets the60 percentRPS
compliance requirementgor 2030. Of that 60percent,53.54 percentcomesfrom VPU
resources and the remainin@.46 percentcomesfrom REC purchasesFigure 5 depicts the
VPU energy mixin 2045 This complies with all RPS and zerecarbon requirements
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IRP Conclusions

The percentage of solar PV and winthcreases by approximately 60 percentbetween 2030 and
2045, while theamount of thermal generationdiminishesto an infinitesimal levelas
H. Gonzales 1 and 2 continue to provide minimal natural gas generation duringgsehours.

2030 Energy Mix 2045 Energy Mix

Biomass, 2.60%

Nuclear,
Nuclear, 6.15%
6.73%

Wind,
14.86%

¥
L Market
Purchases,

Solar, 41.48% 857%

Market Purchases,
30.52%

Figure 4. 2030Energy Mix Figure 5. 2045Energy Mix

Rationale forthe Preferred Portfolio Selection

In all three modeledportfolio scenaris, VPU would meetits RA Programrequirement
through theentire longterm planning period. Meeting the RA requirements means that VPU
will continue to provide highly reliable service tdts customers.

The actual capacity values of all resourceshowever,are determined by CAISQin its annual
study. Therefore, theRA values shown in theCRAT for the preferred portfolio arebased on
capacity accreditation projections that could be lower or higher thahe actual values
experienced over time

Portfolio 1 was chosen as the preferraaption because the candidate resource options included
in the other two portfoliosi geothermal and hydrogef are estimatedto be much more
expensive tham-hour storage and solaresourcesAs such, total supply costs for Portfoli@

and Portfolio 3 are higher than theotal supply cost for Portfolio 1. These costs are a function

of the expected resource costs ten to fifteen years from navhich include a significant

amount of uncertaintyand risk
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IRP Conclusions

Acquisition Timeline

VPU looks to provide the industn@ best reliability,offer highly competitive andaffordable
rates, and improve the livealong with supporting the livelihoodof its customers, especially in
disadvantaged communities, during its twentplus year clean energy transitim VPU

currently hasa long standing history of addingenewable resourcew its portfolio.

The capacity expansiorsoftwarebegins replacing 7MW of MGS generation with renewable
resources by 2030 and replacing the remaining BV by 2035 when MGS isprojectedto stop
operating During those years, the power purchase agreements (PPAs) for Puente Hills
Landfill Gas (10 MW), Astoria Il Solar PV (30 MW), and Antelope DSR 1 Solar PV (25MW)
are scheduled texpire.

VPUG CapaCity Portfolio 1: New Nameplate Annual Capacity Buildout
expansion consists of 300

adding, in the
aggregate, a
combination of

360 MW of solar PV,
80 MW of wind, and 2 10 4
380MW of energy
storage over thesntire

250 4

200

100 -

. . ||
planning period.
50 I n
Figure 6 shows the .
o ]
amount of energy R N A I R
Storage, SO|aI' PV, and Storage mHydrogen mCCS mThermal mHydro Nuclear Solar mGeothermal mWind mBiomass

wind that is planned 10 Figyres.  New Nameplate Annual Capacity Expansion for the Preferred Portfolio
be added.

The first step in VPUs action plan is to ensure @it two new PPAs come online as contracted:
Daggett Solar PV plus BESS by the end of 2023 and Sapphire Solar PV plus BESS in 2026.
These new resources play a crucial role in VR&Jcarbon reduction strategy and put VPU on
course to meet SB 1028 futureclean energymandates.
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1. Executive Summary
Cost Considerations

COST CONSIDERATIONS

The preferred portfolio identifies the lowest cost resource portfolio. The IRP is based upon
nominal cost estimates, financial costs, and capital forecasts, which represent current year costs
not adjusted forinflation. It is important to note many factors contribute to the overall electric
rates; generation costs are only one factor. Although these costs have a direct impact on
electric rates, the costs provide a highvel estimate and do not represent an aet cost of

service analysis and rate design study.

Figure 7 estimates the twentyyear net present value (NPV) cost (by MWh) of the three
modeled portfolio scenariocompared to the current total portfolio cost.

Total Portfolio Costs
$140

$119.87

$120

$100

$80

$68.07

$60 $58.14

$54.02

20-Year NPV $/ MWh

$40

$20

Portfolio 1: Solar, Wind, Smrage Portfolio 2: Geothermal, Solar,  Portfolio 3: Green Hydrogen, Solar, Current Day Operations
Wind, Storage Wind, Sorage

Figure 7. Total Net Present Value Cost of Load for Each Portfolio

These total NPV costs indicate that replacing MGS with wind, solar PV, and energy storage
through the preferred portfolio only results in a modest increase in estimated supply costs. The
cost of the geothermal and green hydrogen in the other two portfolios, however, is estimated to
result in much higher costs.

Vernon Public Utilities 2023 IRP



1. Executive Summary
Driving Factors for this IRP

DRIVING FACTORS FOR THIS IRP

The IRP process ansidered numerousstatutory and regulatorydriving factors to determine how
to meet generation needs, both in the sheerm (until 2030) and in the longterm (until 2045).

These factors include the following:

A The statewide goal of reducing GHG emissionisy 85 percent from 1990 levels by 2045.
Several statutes complement this overarching goal.

A SB 350 and SB 100 established an RPS goal that requirep@&@ent of VPUS customer
electricity load (excluding municipal load) be supplied by renewable energy. Brincludes
energy from solar, wind, biogas, geothermal, and small hydroelectric generation.

A SB 100 require all generation be derived from clean energy sources by 2045.18R20
added interim goals of 9(ercent clean energy by 2035 and @&rcent by 2040These
resources include nuclear generation (including small modular reactors) and large
hydroelectric.

A Savings from energy efficiency measures and DSM programs must be doubled from 2020
levels on a statewide basis by 2038 mandated by SEB50.

A Vehicle transportation must continue to be electrified to comply with the Advanced Clean
Car Il (ACC ) rule that forecasts the addition of over five million zereemission vehicles
(ZEVs) by 2030. The rule states that all new cars and light truckdéowed on road a new
purchases should bEVs by 2035. To support ACCII, regulations require the permitting
process for private EV charging stations be efficient and streamlined.

A Building systems must be electrified in new buildings and major renovations. While the
regulations are still in flux, building electrification must be promoted and considered in
future energy needs.

A Customer adoption of DERs must continue to be promoted.

In addition, VPU conducted a 12question survey to better understand the priorities of its
customers andstakeholderswith regard to availableservices and the resource portfolio that
will generate the power they consume. In concert with the survey, VPU held thregoigrson
meetings with stakeholders to review the IRP process, discuss the sumesylts and to present
the content and conclusions of the three prospective portfolios modeled for the IRP. VPU
presented its stakeholders with legislative and regulatory context, analytical insights, and
perspective ino the IRP planning process.

Thesefactorswere critical considerationsin the planning, input, modeling, analysisand
development of the2023 IRP.Furthermore, VPU utilized these factorsn selecting a preferred
generation portfolio to meet forecasted energy needs atelelop an action phn to implement
the IRP findings.

Vernon Public Utilities 2023 IRP



1. Executive Summary
Transmission and Distibution Upgrades

TRANSMISSION AND DISTRIBUTION UPGRADES

The City of Vernon has limited real estate to site additional generation resources. Thus, a
robust transmission system is necessary to import the renewable and zendoon resources
necessary to reliablgatisfydemand while meeting state energy and environmental goals.

Toward that end, VPU is benefiting from upgrades to the Laguna Béllesa and the
Lighthipe-Mesa 230kV transmission lines, as well as upgrades to the Laguna Bell subista
(owned by Southern California Edisonjand the repowering of the Huntington Beach
transmission line. These upgrades mitigate three levels of power loss contingencies (P3, P6,
and P7)andincrease each transmission lir@@capacity.

Locally, VPU hasjust completeda $25 million Capital Improvement Plan (CIP), upgrading
the aging distribution system to increase its load carrying capacity and increase system
reliability.

Actions that are part of the upcoming FiveYear CIP include the fdlowing:

A Continue to replace and upgrade distribution infrastructure timcrease capacitymaintain
system reliability, and system resilience

A Implement additional distribution system automation by installing intelligent line switches
and automatic reclosesto improve VPU®& smart gridand diminish the impact of electric
system outages on customers

A Upgrade line conductors, transformers, and complete voltage conversions at electric
substationgto foster higher reliability and increase capacity.

A Replace obstete and aging circuits, cables, and relays with stadéthe-art technology.
A Proactively replace utility poles in astrategicmanner.

A Perform system undergrounding in conjunction with development and City projects for
improved system reliability.

These eforts provide VPU the opportunity to engage with various commercial and industrial
customers interested in increasing their existing capacitygerveexpanding demandand
electrifying their fleetby installing EV charging infrastructure. In addition,the City and VPU
are actively transitioning toward a clean commerce future that includes adding mixade
customer developments and increasesidentialhousingoptions.

VPU plans to implement these upgrades and improvemeritsoughout the course of this IRP
planning cycle andplansto complete them and all other resource planning actiondy the
next IRP cycle in five years.

Vernon Public Utilities 2023 IRP
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2. Backgroundand Planning Goals

Vernon Public Utilities, an integrated part othe City of Vernon, consists of a dedicated team
committed to providing essential services that contribute tbis vibrant community@ overall
well-being and functionality.

The City of Vernon is aprimarily industrial city of 5.2 square miles locateplist to the
southeast of Downtown Los Angeles in Southern California. The Cifg businesdriendly
environment, low-cost utilities, and proximity to ports, trucking, and rail transport make
Vernon an ideal locationfor industrial uses. VPU serves about,900 mainly commercial and
industrial electric customers with electric sales of approximately 51GWh annually and
peak loads of approximately 18 MW in the summer and 174MW in the winter.

VPU rates for the largecommercial and industrial classes, such as TOWand TOU-Vt, are
extremely competitive, including comparisons with the Los Angeles Department of Water and
Power and Southern California Edison. The utility has a mission to offer the lowest rates in
California by 2030.

VPU® electric system includes generation and distribution facilities that are completely located
within VPU & electric service territory in the LA Basin. VPU does not own or operate any
transmission facilities. VPU has two generation faciliéis within VPU service territory. MGSis

a 13 MW combined-cycle natural gadired plant and two H. Gonzales unitds a combined
11.5MW natural gas plant. VPU has 119niles of distribution lines and 27miles of 66kV
subtransmission lines.

THE INCEPTION O F THE INTEGRATED RESOURCE PLAN

On October 7, 2015, the California Senate passed Senate ) 350, theClean Energy and
Pollution Reduction Act. This legislation required a dramatic reduction in greenhouse gas
(GHG) emissions, fundamentally altering how electricity consumed within the state was
generated.

Among its numerous provisions, the bill required the California Public Utilities Commission
(CPUC) to adopt a process for InvesteDwned Utilities (IOUs), Community Choice

Vernon Public Utilities 2023 IRP



2. Background and Planning Goals
About This IRP

Aggregators(CCAs), and Electric Service Provider§ESPS to file an IntegratedResourcePlan

(IRP) to:

A Meet theGHG emissions reduction targets established tye California Air Resources
Board (CARB) for the electricity sector

>\

Procure at least 5@ercenteligible renewable energy resources by December 31, 2030,
consistent with theRPS (The RPS requirement was raised to Giercent in 2018)

>\

Minimize impacts on ratepayersbills.

>\

Ensure system and local reliability.

>\

Strengthen the diversity, sustainability, and resilience of the bulk transmission and
distribution systems and local communities.

>\

Enhance distribution systems and demanside energy management.

>\

Require Publicly-Owned Utilities (POUSs) to adopt IRPs according to similar standards,
subject to review by theCalifornia Energy Commission(CEC).:

The bill also required adiversified procurement portfolio consisting of both shoiterm and
long-term electricity, electricityrelatedprograms and demand response products.

The CEC®& publication, Publicly Owned Utility Integrated Resource Plan Submission and Review
GuidelinesRevised Third Editipavhich was last updated inAugust 2022 detailstwelve main
areas of compliance, and included filing and review procedures.

ABOUT THIS IRP

The VPU 2023 Integrated Resource Plan gsentsa comprehensive 26/ear strategythat
outlines how the City of Vernon plansto continue to meetthe electric service needs of
customerswith reliable and environmentallyresponsible energgevelopment and procurement
at competitive andstablerates.It outlines how VPU plansto not only meettheseeneigy and
capacity needsbut also comply withvariousregulatory and statutory initiatives to generate
clean energy, considephysical and operational constraints, antheetother state and local
priorities.

The IRP outlines a process focharting a resource acquisition strategy thaalances supply and
demand. ltfavors procuing reliable, affordable renewable and zerccarbon energy balanced
against forecasted growthand coupled withtransportation and building eéctrification
demands, energy efficiency and demarglde management initiatives, and DERs

L https:/ftrackbill.com/bill/california  -senatebill-350-cleanenergyand-pollution -reduction-act-of-2015/1126101/
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2. Background and Planning Goals
About This IRP

Figure 8 depicts this balance of demand with supply.

DEMAND SUPPLY

Customer Retail Load A;"E‘“"E LNRE”EVL"EMGS
Electrification educe Natural Gas

Market Purchases
ELECTRIFICATION HIGH RELIABILITY

ENERGY
EFFICIENCY

AFFORDABLE
RATES

DISTRIBUTED
ENERGY

SUSTAINABLE
RESOURCES

III%

Figure8. IRP Balances Demand with Supply

The foundation of the 2023 IRP is based ormaintaining and improving the utility & ongoing
commitment to excellenceits generation and distribution systemcontinue to rank among the
most reliablenationwide.

The Goal of the IRP

VPU developedthis IRP by implementing an integrated approach that considered several key goals
and strategieslt details a forwardlooking view of available resource optionand a planthat:

A Suppiesreliable and affordable energy to custometisrough a diversified resource portflio
to meet demand with supply

A Achievesthe 2030 targebf 60 percentRPSby procuring adequate renewable generatipas
mandated by SB350and updated by SBLOO.

A Achievesa 100percent zerecarbon generation portfolio by 2045, also mandated by SBO,
with interim goals of 90percent zerecarbon generation by 2035 and 93ercent zerecarbon
generation by 2040 as mandated by SI®20

>\

ReduesGHG emissions by 40 percent from 1990 levels by 208 mandated by SB50.

Ensuresadequate baseload local generan after 2028to maintain system reliability.

v

Identifies a strategic plarfor increasingenergy efficiency savings

>\

Facilitatesthe adoption of DERs
Addresseshe integration ofbattery energy storage systen(BESS.

> >

Supportsthe transition totransportationand building electrification.

>\

Fosteiseconomic,social, and electric rate benefits for lovincome residentsand
neighboring disadvantaged communities.

>\

Ensures compliance withall statutory and regulatory requirements.

Vernon Public Utilities 2023 IRP



2. Background and Planning Goals
About This IRP

Planning Horizon

The IRP servesas a roadmagfor both shortterm and longterm decisions. It encompasses a
shortterm planning period through 203@vhen the 60percent RPS goal must be achievednd
a longterm planning period through 2045vhen the 100percent zro-carbon portfolio mandate
must be achievedFigure 9 depicts a roadmap for complying with state requirementer
procuring renewable and zera@arbon clean energy

2040 2045

95% Zero-Carbon 100% Zero-Carbon

2035

2030 90% Zero-Carbon
60% Renewable

2023

IRP Updated
2020
33% Renewable -

2018
IRP Submitted

Figure9. IRP Roadmap of Resourc&Compliance

The culmination of the IRP is an action plan to be implemented over the next five years with
an eye toward attaining longterm goals.

Four Components of the IRP Planning Process

While the primary focus of an IRP is resourcacquisition, the IRP focusson three other
components of its operations: DER penetration, customer engagement, and distribution
system improvements. This focus encourages the growth of DERS, fosters customer
engagement, and improvethe resiliency of thevVPU distribution system all in keeping with
VPUG® core mission.

Vernon Public Utilities 2023 IRP
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2. Background and Planning Goals
About This IRP

Figure 10 depicts the elements of the four main components of the IRP.
Zero-Carbon Demand-Side Building Stakeholder

( Resources ] (Energy Storage] [Management] [Electriﬁcation] [ QOutreach ] [ ]
- . ; Transportation Incentive Grid

G‘ullty Scale Sola} Eocal Generatloa Energy Efﬁcnenca [Electriﬁ cati onj [ Programs j [ Modemnization ]

Circuitry
Assessment

VPU 2023 Integrated Resource Plan

Figure 10. Four Components of the IRPProcess

These four interrelated components form the basis of an integrated planning approach. A
robust distribution system is a necessity for developing the tway flow of energy required
with increasing penetration of IERs and behindthe-meter (BTM) local battery storage. The
increased penetration of DERs directly affesthe bulk power system portfolio mix.
Transitioning to building and transportation electrification, includingthe development ofEV
charging stations amss the city, resuliin higher demand.Implementation of energy efficiency
measures decreases demardP U 0 s - andlangtérm planning approachconsiders
customer outreach and their resultant input.

While the next IRP is not due for another five yearghe 2023 IRP can be updated as necessary
in the interim to respond to any humber of evolving situations (such as emerging renewable
generation technologies; changing community needs; or sudden changes in regulatory,
financial, or operational policies). e action plans in the VPU 2023 IRP are flexible and
adaptable to these and other unforeseen changes, including any strategic and operational
decisions regarding thetatusof MGS.

VPU®& Approach for Creating the IRP

Ensuring adequate resources to meet cant and future demands at the heart of the IRPThe
IRP informs a process for implementing a shoraind longterm resource acquisition strategy.
The process for creating the IRP was based on evaluatiamiseveral key areas

Vernon Public Utilities 2023 IRP
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About This IRP

Internal Considerations. Existing resourcesdistribution system resource portfolig physical
and operational constraintsand current energy efficiencydemand response, and demarside
managementmeasures.

External Considerations. Applicable statutory and regulairy requirements stakeholder
input, and potential current and emerging resource technologies including energy storage and
DERs, and transmission system constraints.

Generation Resources Solar, wind, hydroelectric, geothermal, biogas and biomass, battery
storage, nuclear, and natural gas.

Various Inputs. Reliability standards, risk management policies, rates, and financial incentives
and goals.

Forecasts.Demand, energy, transportation electrification, building electrification, cost of
service, and how thg contribute to resource adequacy.

Increasing amountf variable renewable energimpacts the ability to provideadequate
dispatchable baseload and loafbllowing generation.VPU contracted with Ascend Analytics

to design potential future scenariothat encompassvarious resource mixesAscend then
modeled and analyzed the different scenarios to arrive at a preferred portfolio of resources to
procure. The preferred portfolioexaminedthe amount, timing, and type ofsustainable
resources that camrovide the energyneeds of VPU& customersat the lowest reasonable cost
while meeting sustainability and reliability requirements.

Ascend designed and modeled three potential future resource portfolios that can meet these
requirements. 1o varying degrees,lte IRP employed an integrated approach for assessing
resource investment tradeoffs and stranded risk possibilities to ensure reliability, environmental
stewardship, statutory and regulatory compliance, and rate considerations.

During the planning process, VPUengaged itstakeholdersas a means of seeking guidance
and direction onkey decisiors for preferred portfolics of generation, demand, and distributed
resources.

The strategic outcome is a power supply transition roadmap that enables VPU to evaluate and
update various power supply objectives. The resultant preferred portfolio incorporates a
prudent mix of generation, distribution, and transmission resources together with energy
efficiency measures balanced against reliability, sustainability, and finanajgals tomeet the
energy needs of its customers now and over the next two decades. Over time, XtRadwer
supply requirements and related costs will continue to evolve.

The IRP ensures timely resource investments that maintain a reliable power system. VPU
intends to implement the IRP together with its Capital Improvement Plan and other forward
looking management plans, including a cost of service analysis and rate design study, to ensure
supply reliably meets demand at competitive and stable rates.

Vernon Public Utilities 2023 IRP



2. Background and Planning Goals
Outcomes from 2018 IRP Recommendations

The IRP complieswith California Public Utilities Code (PUC) Section 9621 and théublicly
Owned Utility Integrated Resource Plan Submission and Review (reladied s hird Edition
issued by the CEC inrAugust 2022 These guidelinedictate the content of arlRP and require
VPU to file an IRP at least every five years.

OUTCOMES FROM 2018 IRPRECOMMENDATIONS

Among severaloptions, the 2018 IRP recommended diversifying VP8 resource mix by
procuring a cumulative total of 93megawatts (MW) of solar capacity by 2027, 2MW of wind
capacity in 2025, 20MW of geothermal capacity in 2029, ancan additional 1 MW per year of
energy storage starting in 2023 with an increase ¥ MW more in 2029. Recommended solar
procurement was for 6SMW in 2021, 20 MW in 2023, and 8 MW in 2026. One other
recommendation was for VPU to develop a plan to accommodate the additional ViRV of
load due to a forecasted increase in EV penetration aodarging requirements.

In the last five years, VPU hasignedpower purchase agreemen{®PAs) for two solar
facilities: Daggett Solar for 60MW of nameplate capacity with a commerciabperation date
(COD) of December 20, 2023and Sapphire Solar for 3 W of nameplate capacity with a
COD of December31, 2026.As part of these PPAs, VPU will acquire a total chlmost

50 MW of 4-hour Lithium -lon battery energy storage30 MW from Daggett and 19.6 MW
from Sapphire far surpassing the recommendedMW by 2027. Procuring the recommended
wind and geothermal resources has yet to be realized due to their currepst prohibitive
pricing.

In late 2021, VPUrepurchased the MGS from Bicent Power LLC, which allows VPU to use
the plant more efficiently depending on ograting and market conditions.

In the interim, VPU addedmore than 40EV charging stations forcity employees and the
municipal fleet. As of May 2023 daily peak usage has been &lowatts (kW). VPU expanced
its EV charging infrastructure with thefollowing projects:

A One publicly available Level 3(L3) charging depotthat opened in July 2023, equipped with
ten ChargePoint direct currentdst chargerdDCFCs) and eight Tesla V3 Superchargers

A 43Level 2(L2) EV chargers installed at Vernon City HaJlavailable to employees, the city
fleet, and the public.

A Onemore publicly available L3 charging depotss currently under development, which will
also be equipped with DCFCs and Tesla V3 Superchargef$e site isscheduled to be
completed in calendar yar 2024.

As of May 2023, the peak charging usageas 80 kW with a maximum daily usageof 674 kW.

Vernon Public Utilities 2023 IRP
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About Vernon Public Utilities

VPU®G publicly available EV fast charging depot@sohelp addresghe lack of DCFCs in
disadvantaged communitie$DAC s), as defined under CalEnvir&creen crieria. The

California Office of Environmental Health Hazard Assessment created the CalEnviroScreen
criteria to help CalEPAidentify disadvantaged communities based on geographic,
socioeconomic, public health and environmental hazard criteriasrequired by SB535. All of
the current and proposed depots are closedeveral major interstate and intrastate highways.
As a result,Vernon@ public EV charging depots providéhe necessarynfrastructure to support
battery electric vehicles in the Gateay Cities region and help encourage the adoption of zero
ZEVsin underserved communities.

ABOUT VERNON PUBLIC UTILITIES

Throughout the years Vernon Public Utilities has remained steadfast in its missioto provide
its customers with reliable, safeand affordable energy in a manner consistent with Californa
progressive cleanerenergygoals.

VPU continues to build a resilient, fult
service utility that meets the energy
challenges and capitalizes on emerging
technologies and strategic opportunities.
In addition to electric services, VPU
provides water, gas, and fiber optic
services. VPU operates in a financial and
environmentally responsible manner while |
remaining dedicated to reliability, safety, |
sustainability, and affordability through a
customerfocused vision.As a publicly
owned utility, VPU & stakeholders are its
customers residents, current and
prospective property and business ownersoperty developershusiness employeeand
customers the Business and Industry Commissiofthe Vernon GreenCommission, the
Vernon Chamber of Commercethe City Council, and commissioners

VPU is a steward of the Vernon communityWith Vernon City Council acting as its governing
board, local control affords the utility the opportunity to offer criticaladvantages to VP&
customers: transparency of governance; competitive and stable rates; the opportunity to tailor
utility policies, create beneficial programs, and have a voice in the utility decisiomaking
process, all to serve community priorities. Th€ity Council and City Administration take a
leadership role in supporting the efforts expended by VPU staff. VPU is committed to

Vernon Public Utilities 2023 IRP



partnering with the local community in shaping and constructing a sustainable energy future

for the City of Vernon.

Customer Base

A key feature that makes VPU unique is a customer base that is predominantly comprised of
commercial and industrial businesses. Over the past decade, the breakdown of customers and

2. Background and Planning Goals

About Vernon Public Utilities

the total number of customers has remained relatively the same. Sin€d2, VPU& customer
count has increased a modest 1.¢ercent (sed able 1) while energy consumed by those

customers has grown at a similar rate of 1.5€rcent.

ome 0 0 014 0 016 0 018 019 020 0 02
Residential 28 28 28 28 74 T4 T4 74 74 T4 74
Commercial 1,168 1,182 1191 1,205 1,210 1,210 1,218 1,223 1231 1,238 1,262
Industrial 600 591 573 558 569 539 531 524 514 503 503
Municipal 100 98 97 96 95 93 93 94 93 90 88
Total 1,896 1,899 1,889 1,887 1,934 1916 1916 1915 1912 1,905 1,927

Tablel.  VPU Historic Customer Count

For most electric utilities, a majority of their customer base is comprised of residential

customers. However, at VPU, an overwhelming majority of the customers fall under the

commercial and industrial segment.

VPU serves approximately 1,900 commercial and industrial accounts, with a service territory

home to manufacturing and production employing close to 55,000 skilled workers. The

primary industries found within the City of Vernon includefood servicedistribution and

manufacturing, glass and plastic equipment manufacturing, amdetalworking. About half of
Vernonos

t he

privately-owned apartment complex.

Ci

ty.

r e s i-otvmed Howssind andvare employed dy priyate businesses within
r e sfter the qityt opemdd itsdirstc ount s

I n

2015,

VPUOG s

While commercial and industrial customers make up almost 9&rcent of VPUS electricity

accounts, theyalsoconsume over 99ercent of its demand and energy salds.addition, VP U3 s

customer base includesnany industrialand commercial businesses haleenin Vernon for
many decadesSomeof VPU® largest customers average over 31 yeaf®perationsin the city.

Vernon Public Utilities 2023 IRP
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About Vernon Public Utilities

Figure 11 shows VPU® customer breakdown, whild-igure 12 shows the energy consumed by
each customer category. All amounts are from 2022.

VPU Customer Accounts VPU Energy Consumed (GWh)

Municipal . .
Residential, _ Residential

74, 4%

Commercial
408.1
3547%

Commercial,
1,262, 65%

Figure 11. VPU Customer Count Figure 12. VPU Energy Consumed

VPU customers consumed 1,156 GWh of energy in 2022, with a winter peak load of
174MW and summer peak load of 18MW. The proximity of VPU & summer and winter
peak loads results in an annual load factor over p@rcent, with a large industrial customer
base as a major contributing factor.

Award Winning Grid Reliability and Service

The American Public Power Association(APPA) designates Reliable Public Power Provider
recognition (RP3) to utilities that demonstrateexceptionalproficiency in four key areas safety,
reliability, workforce development, andsystemimprovement. Consistent with its mission,
VPU strives for excellence in these areas.

APPA has awarded VPU its highest, Diamond Level, RP3 designation for three consecutive
terms, encompassig nine years from 20182019, 20192022, and 20282025. VPU earned
these honors by providing exceptionally reliable and safe electric service. VPU is one of only
26 of the more than 2,000 public power utilities across the United States to achieve Diamond
Level RP3 designation for theeriod of 202252025.

APPA also awarded VPUthe Safety Award for Excellencean 2022 as there were no reportable
safety incidents. In addition, the City of Vernon earned a Tree City USA Designation in 2019,
2020, and 202fi one ofonly 3,500 communities in the nation to be named.

Vernon Public Utilities 2023 IRP
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2. Background and Planning Goals
About Vernon Public Utilities

Membership in SCPPA

VPU is a member of the Southern California Public Power AuthoritySCPPA). SCPPA is a
Joint Powers Authority, created in 1980, to provide joint planning, financing, construction,
and opeation of transmission and generation projects. Comprised of eleven municipal utilities
and one irrigation district, SCPPAS members serve more than 5 million Californians across a
service area of 7,000 square miles. SCPPA members supply&fcent of Calforniad power.

SCPPAG twelve membersire

Anaheim Public Utilities Department Burbank Water and Power

Azusa Light & Water City of Banning

Cerritos Electric Utility City of Colton

Vernon Public Utilities Glendale Water and Power

Imperial Irrigation Distri ct Los Angeles Department of Water & Power
Pasadena Water and Power Riverside Public Utilities

SCPPA members continue to seek new energy solutions to meet the clean energy goals set by
the state of California. Today, each member delivers energy througha@bination of fuel

sources and renewable generation, offset by energy efficiency measures, to meet the diverse
needs of their customers and to comply with state mandates. The biggest benefit of SCPPA is
economies of scale, joint procurement atVeer overal cost and understanding lessons learned
from other POUOGS.

VPU derivesseveralbenefits from its SCPPA membership.

Decarbonization. SCPPA dhampions decarbonization efforts for its member communities
through collective projects, programs, andervices to meet sustainability goals while
maintaining reliability, low costs, and local control.

Emerging Issues.SCPPA helps members thrive and excéh the long term by exploring
technological and operational solutions to emerging industry challengesdaopportunities.

Collaboration. SCPPA fosters collaboration and professionalism with its working groups to
maximize its value to members and the communities they serve.

Assets. SCPPA is a trustworthy steward of public funds through responsible administi@ of
financial and physical assets and obligations.

Advocacy. SCPPA anphasizes the unique needs of member communities by facilitating
proactive advocacy.

Vernon Public Utilities 2023 IRP
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2. Background and Planning Goals
Stakeholder Outreach Efforts

Energy Resourcevix

VPU®G generation portfolio continues to evolve with state mandates f@newable energy and
zero carbon generation. Vernon participates in the CAISO wholesale energy markets under a
metered subsystem agreement (MSSA). Five years ago, approximatehpb8cent of VPUS
energy resource mix was supplied by natural gas generatfioom MGS and market purchases.
The remaining energy came from 7.percent nuclear, 1.¢ercent large hydroelectric, and
approximately 32percent renewables.

VPUG energy mixfor 2024is depicted inFigure 13.

Generation from natural gas 2024 Energy Resource Mix
has been reduced to
32.2percent (from 59percent)
of VPU& portfolio while
renewable generation has
increased to 43.4ercent
(from 31 percent). This
renewable generation \

Hydro, 1.6%
comprises29.0 percent solar,
3.1 percent biomass, and
11.3percent renewable
energy credits (RECs). In Figure 13. 2024 Energy Resource Mix
addition to renewable
generation resources, thé.7 percent nuclear and 1.@ercent hydro are both zer@arbon
resources.

One of VPU® central goals of the 2023 IRP is to increaie renewable generation penetration
to 60 percentby 2030as directed by California statute.

For a detailed discussion about generation requirements as directed by statute, refer to
oCalifornia Policy Requirement® on page3-1 and 0StatewidePlanning Consideration® on
page3-11. For specific generation resources, refer éResource PortfolioOverviewo on
page8-1.

STAKEHOLDER OUTREACH EFFORTS

VPU expends a considerable amount of time and energy on stakeholder outreach by engaging
its customers through ifperson stakeholder meetings and comprehensive surveys to foster
transparency, inform stakeholders about the IRP process, and garner input for developing the
IRP. The outreachaimedto inform stakeholder of the major issues facing VPU and to

Vernon Public Utilities 2023 IRP
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gather valuable insights about how tkse issuegan be addressedOutcomes from these
meetings and results from the survey helped shape the different portfolio scenarios considered
and acted as a guide to inform the decision making process.

VPUGs st ak e h ayraekidents, curremtcahdyprdspective property and business
owners,property developersbusiness employeeand customersthe Business and Industry
Commission, the Vernon Green Commission the Vernon Chamber of Commercethe City

Council, and commissionesii essentially the entire Vernon community

Principal Results. Through stakeholder meetings and the survey results, Vernon customers
made clear that their top two priorities are reliable electric service and low rates, with an
emphasis on reliability.

Stakeholder Meetings

To engage VPU stakeholders directly, VPU held three-person stakeholder meetings. VPU
and Ascend Analytic representatives gave a presentation at each meeting and facilitated a
discussion with attendees. All three meetingsok placeat the Council Chambers in Vernon
City Hall. The Green Vernon Commission, Business and Industr§@ommission, and
community members attended all three meetings.

The first stakeholder meeting was held on March 15, 2023. Theeeting® presentation
introduced the IRP process, statutory requirements, deadlines, and the IRRjoals. An
overview of VPU& current resource portfolio, along with a stakeholder survey requesting
valuableattendee feedback was also included.

The second stakeholder meeting was held on May 12023. Themeeting® presentation
detailed the results of the stakeholder survey, key insights, discussion regarding ¥PU
current/future renewable contracts, overview of the different portfolio scenarios and available
resource options for capacity expanan.

The third and final stakeholder meeting was held on June 21, 2023. Timeeting® presentation
reviewed the IRP process and Ascei&lcapabilities, the modeling process, details regarding the
three modeled scenarios andssociatedcosts.

Attendees were HBowed the opportunity to comment and share their thoughts on the IRP
process. VPU incorporated the stakeholder feedback into the IRP analysis and utilized
stakeholder feedback to select the preferred resource portfolio.

VPU Stakeholder Survey and Results

VPU conducted a 12question survey to better understand customer thoughts regarding
priorities about reliable power, affordable rates, renewable generation, EV charging, DERs,

Vernon Public Utilities 2023 IRP

2-13



2. Background and Planning Goals
Stakeholder Outreach Efforts

and MGS. VPU promotedthe survey during stakeholder meetinggsommunity events, ad
askedattendeedor input. This feedbackenabledthe utility to make decisions about the IRP
and to gaugecustomerintereston essentiafactorsthat shapeVPU& energyfuture.

VPU created a webpage detailing the IRP process, included a frequently asked questions
(FAQs) page, and a link to the survey. The survey was available for approximately 2 months,
via link and QR code, which was displayed prominently on a survey flyefSeeFigure 95 on
pageC-4 for a copy of the flyer.)

VPU publicized the survey through several outreach channels, inclad public meetings,
advertisements, social media platforms, printed mail, email, and phone &lln addition, VPU
also leveraged its business partnerships and distribution of flyers at numerous community
events held throughout the city. (Refer to Appendi$takeholder Survey and Resulen page
C-3 for a more thorough list.) In total, VPU received a total of 126 survey responses.

Key Insights

Survey results indicate that the primary concetrior VPU customers is maintaiimng system
reliability followed closelyby offering affordable ratesVPU garnered severavital insights
from the survey responses.

A Over 80percent of respondents were either satisfied or very satisfied witie service
provided by VPU.

A Over 80percentof respondents ranked relidb electric service as one of the top two
priorities, with affordable rates being a close second.

A Over 70percent of respondents do not believe VPU should exceed the state mandated RPS
target.

A Most respondents were very interested more significantelectrification incentives and
support for installing distributed gneration and energy storage.

A Over 60percent of community members were not aware of the capabilities of MGS.

A Over 37percent of respondents expressed great interest in a further transition toward
electrification.

Refer to AppendixE. StakeholderOutreachfor in-depth information aboutthe stakeholder
meetings as well as thguestions and responsdsom the stakeholder survey.

Vernon Public Utilities 2023 IRP
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3. Planning Drivers

Many external factors influence VPW@s operation and profoundly affect its londerm resource
planning. As this operating environment continues to evolvehere can be a great deal of
uncertainty in resource acquisitions strategies and introduces a fair amount of risk. In
particular, external factors include

A Emissionrelated legislation and regulations

A Renewable resource requirements

A Regional and global economic conditions

A Power market evolutions affeting supply and pricing

A VPU® local planning priorities

A Advancement in technologies

Four main areas directly affect VP@ operation: California policy requirements, statewide

planning considerations, regionalization evolution and riskand cost of service and rate
impacts Each is discussed at length in this chapter.

CALIFORNIA POLICY REQUIREMENTS

For almost two decades, th California legislature has introduced and passed several Assembly
Bills (ABs) and Senate Bills (SBs) to combat the impacts of climate change and mandate
substantial reductions in GHG emissions based on 1990 emission levels.

The series of bills set the fondation for all other subsequentegislationssubstantially altemg
the operation of electric utilities across the state, and adtasplanning drivers for the
development of VPUS IRP. Most notably, the RPS mandate set levels for increasing the
amount of renewable and zerecarbon generation in VPWs resource portfolio mix.

Other legislation complemented these mandates. These statutes include:

A Establishingincentivesfor customerowned generation (mostly from rooftop solar
photovoltaic systems).

A Setting standards for cajand-trade prograns designed to lower GHG emissions.

Vernon Public Utilities 2023 IRP
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A Designing and maximizing the effects of energy efficiency measures and demand side
management programs funded through the Public Benefits surcharge.

A Building the necessary infrasucture for installing electric vehicle charging stations and
streamlining the permitting process.

A Simplifying the process for participating in energy storage markets.

Greenhouse Gas Emission ReductioBtatutes

Several IeQISIatlve statutes mandated Assembly Bill 32 AGHG emissions reduced to 1990 levels by 2020
aggresive redUCtionS InG HG (2006) ACARB adopted reporting and verification

regulations

emissions with requirements set for
i AGHG emissions 40% of 1990 levels by 2030
2020’ 2030’ 2045and 2050 senate Bill 350 AGHG emissions 80% of 1990 levels by 2050
(2015) ATook effect in 2020

Assembly Bill 32: California Global
. . . ACodified GHG emissions reduced to 40% below
Warming Solutions Act of 2006. Senate Bill 32 1990 levels by 2030
. (2016) AGHG emissions 80% of 1990 levels by 2050
AB 32 required that aggregated GHG AContingent upon passing AB 197
emissions be reduced to the levels

. . Assembly Bill 197 ACARB prioritized GHG emission reductions from
measured in 1990 by 2020. CARBsI (2016) large sources
required to continue and coordinate
the overall climate change policies. Assembly Bill 1279

AGHG emissions 85% of 1990 levels by 2045

(2022)

CARB is also required to monitor and
enforce compliance through a procesy ,

- . Senate Bill 12 AGHG emissions 55% of 1990 levels by 2030
for utilities to report and selfverify its (2023) ASiill being considered
emission reductions. CARB adopted
a regulation ryor
Reporting of Greenhouse Gas Emissiodsand aoCost of Implementation Fee Regulation.

Figure 14. Greenhouse Gas Emission Reduction Legislation

AB 32 also contained a provision for a capnd-trade program (see page-8).

Senate Bill 350: Clean Energy and Pollution Reduction Act of 2015. Following passage of

SB 350 in 2015, the bill included a provision to set precise levels of GHG emission reductions:
40 percent of 1990 levels by 2030 and ®@rcert of 1990 levels by 2050. Due to the substantial
impact of the bill® provisions, SB 35@00k effectin 2020, almost five years after it was signed
into law.

SB350 also contained provisions for establishing RPS targgisige 34), increasing energy
efficiency (page 39), promoting transportation electrification(page 322), and taking steps to
implement a regionalization strategy in the Western Interconnectigipage 324).

Senate Bill 32: California Global Warming Solutions Act of 2006 6 2030 Emissions Limit.
In 2016, SB32 expanded the GHG emission reduction provisions implemented in AR by
codifying the levels set in SB50: reducing GHG emissions to 4@ercentbelow 1990 levels by

Vernon Public Utilities 2023 IRP
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2030 and by 8(ercent by 2050. CARB is responsible for ensuring that California meets this
goal.

Since the passage of SB 3ZPU has beerreducing its reliance orthe gasfired generation that
produces GHG emissionsn several ways: g transitioning to more renewable resources
increasng energy efficiencypromoting local rooftop solarinstallations, and transitioning to
transportationand building electrification.

Assembly Bill 197: California Global Warming Solutions Act of 2006 & Direct Emissions.
AB 197 required CARB to adopt regulations to achieve the maximum amount of GHG
emission reductions in a costffective manner and tgrioritize direct emission reductions from
large, stationary, and mobile sources

To comply with AB 197, VPU has reduced overall GHG emissions through several
transportati on Tehspoddtian Eléctrifcatianimpactsd( soene fidnanck
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
GHG emission reduction goals by requiring an 85 percent reduction of 1990 levels no later
than 2045 and tocontinue that reduction into the future.

AB 1279 also contained a provision for an update to the RPS requirement (see pafk 3

Senate Bill 12 of 2023.Introduced in late 2022and still being debatedthe bill sought to
decrease GHGe mi ssi ons by changi mpecertfedctiandromr 1890 by

203006 and replacing it with egecest.ggressi ve
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Renewable Portfolio Standardand Zero-Carbon Resources

California RPS Statutes

Five legislative statitesset various Set three RPStargets:

. Senate Bill X1i 2 A20% of retail sales by year-end 2013
targets for replacing carboifueled (2011) A25% of retal sales by year-end 2016
i i A33% of retail sales by year-end 2020 and onward
generation with renewable and
. ) _ Set three more RPStargets taking effect in 2020:
zero-carbon resources by establishing Senate Bill 350 A40% of retail sales by year-end 2024

) . (2015) A45% of retail sales by year-end 2027
RPS targets starting in 2013 and A50% by 2030 with 65% from PPAs O 10 years
culminating in 2045, with acrucial target ,

Senate Bill 100 A60% RPS by year-end 2030 and onward

in 2030. (2018) A100% renewable and zero-carbon by 2045

Senate Bill X182: California ,
Assembly Bill 1279 . .

Renewable Energy Resources ACtOf (2022) Asatewide goal for carbon neutrality by 2045
2011 This bill fundamentally modified

; . ) . Alnterim goals of 90% renewable and zero-carbon
California® RPS by setting three new Senate Bill 1020 by 2025 and 95% by 2040

. . (2022) Asgate agencies powered by 100% renewable and

goals thatapply to all retail electric carbon-free by 2035
providers in the statgincluding POUs,  Figure 15. RPS and ZereCarbon Target Legislation
IOUs, ESPs and
CCAs. The bill definescompliant resources, establishagals and minimum increases over
time for a specific percentage of retail sales, argpecifiesthe location and delivery point for
renewable resources.

The RPStargets are:

A 20percent d retail sales by yeaend 2013.

A 25 percent d retail sales by yeaend 2016.

A 33percent d retail sales by yeaend 2020 and thereafter.

VPUG®& governing boardthe City Council, must implement these requirements with the CEC,
with CARB having the specificenforcement authority.

Senate Bill 350: Clean Energy and Pollution Reduction Act of 2015. SB350called for a new
set of objectives to improve air quality and public health, rede GHG emissionsto address the
impacts ofclimate change, and expandther clean energy policies.

The bill was signed into law in 2015and took effect in 2020.The bill established the
Californiad renewable energy procurement goal of 33 percent by 2@2@ 50 percent by 2030;
with the 50 percent target that must be maintained into the future. The bill includes an interim
goal of 40percent RPS by 2024 and 4%ercent RPS by 2027. Startingni2021, at least

65 percent of RPS procurement must be derivedin long-term contracts of 10 years or more.

The bill defined the renewable energy and zexarbon sources that support the RPS goals.
Renewable energy includes generation from solar, wind, geothermal, small hydroelectric,

Vernon Public Utilities 2023 IRP
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municipal solid waste, biofuels ljiodiesel, biomass, and biomethane), fuel cells using
renewable fuel, anchydrokinetic energy(ocean thermal energy conversion [OTEC], ocean
wave, and tidal current). Zerecarbon generation that does not emit climataltering
greenhouse gases include larpgdroelectric and nuclear technologies.

Senate Bill 100: The 100 Percent Clean Energy Act of 2018Passed in 2018, SR00
accelerated the staf® RPS set in SB50 to ensure that, by 2030, at least 60 percent of
California& electricity is renewable. Thipercentage of renewable generation must be
maintained at or above 60 percent from 2030 onward. In addition, SB0 requires that
renewable energy generation and zewarbon resources power 100ercent of retail electricity
sold in California by the year D45.

While not specified in SB100, combustion resources fueled by biofuels or hydrogen derived
from renewable energy resources are defined as zeasbon resourcedn addition, while all
retail electricity sales in California mustome fromrenewable andzero-carbonresources by
2045, the transmission and distribution lingpower lossegdue to heat)can still be served by
fossil fuelpowered generation

Finally, SB 100 required the CEC, the CPUC, and CARB to employ programs under existing
laws to achieve 10Qpercent clean electricity and issue a joint policy report on SBO by 2021
and every four years thereafter.

Assembly Bill 1279: The California Climate Crisis Act of 2022. AB 1279 established a
statewide goal for achieving carbon neutrality ntater than 2045 and thereafter.

Senate Bill 1020: The Clean Energy, Jobs, and Affordability Act of 2022. In September
2022, SB 1020 added interim goatnd the clean energy mandates established in $80.

SB 1020 requires that eligible renewable energy amdro-carbonresources supply 9percentof
all retail electricity sales to California endise customers by December 31, 2035, and supply
95 percentof all retail electricity sales by December 31, 2040. In addition, all electricity
delivered toCalifornia state agencies must be supplied by renewahbled zero-carbonenergy
resources by the end of 2035.
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California RPS Goals

Under current legislation, all California retail electric providers that serve electric load
including IOUs, CCAs, ESPs, and POUsmust participate in the RPS program and@¢omply
with numerous deadlines to meet RPS goals.

Table 2 summarizes the compliance periods (&Pand RPS targets, along with the
corresponding legislations. Thus far, the CPUC hafesignated six CPs for reporting.

ompliance B

P % ea B ea ote

1 20% 2013 SB X1-2 2006 | SB 1078 initially set a 20% RPS target for 2017
2 25% 2016 SB X1-2 2006
3 33% 2020 SB 350 2015 | Maintained in subsequent years
4 40% 2024 SB 350 2015 i

5 45% 2027 SB 350 2015 | n

6 60% 2030 SB 100 2018 | SB 350 initially set a 50% target for 2030
) 90% 2035 SB 1020 2022 | From eligible renewable& zero-carbon resources
d 95% 2040 SB 1020 2022 | From eligible renewable& zero-carbon resources
0 100% 2045 SB 100 2018 | From eligible renewable& zero-carbon resources

Table2.  Renewable Portfolio Standard Percent Goaknd Target Years

Starting in CP 3, the portfolio mix of all retail electric providersthat serve electric loadn
California must be made up of 7ercent or more from two portfolio contents categories
(PCCs), PCGO and PCC1 resources, 1percent or less of PC&, and 10percent or less of
PCC-3 resources In addition, starting with CP 4 (202162024), the RPS pocurement requires
65 percent or moreof owned or PPA contracts that extend 10 years or more. Both
requirements must be maintained starting i€P 4 and beyond.The annual RPS compliance
report is due to the CPUC on July 1.

2 PCC-0 designates a renewable resource located within the state of California or, a renewable resource that is directly delit@red
California without energy substitution from another resource that was signed or went online before June 1, 2010. PCdesignates
these resources that went online after June 1, 2010. P@Gesignates a tradable or unbundled REC from a resource, delivered
without the energy component.

Vernon Public Utilities 2023 IRP
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Compliance Period

Flgure 16 depICtS the RPS RPS Procurement Requirements Per Compliance Period ™5
percent procurement 60.0% Z
3

6
&0 57.2%

requirements by CP, breaking sS40 4

52.0%

the CPs into interim goals by a0zm 6

47.0%

year. 44.0%

«n

F
w
o
n
£

The CPUC has developed a
formula for determining the
procurement quantity
requirements for CP4, CP5, o
and CP6. The three formulas
follow a pattern basecn the 2 3 4 1 6
following: the average 0
procurement quantity of the

RPS Percentage (%)
o
i3
=4
&

2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 2030

Year

electricity product over each Figure 16. RPS Percent Procurement Requirements by Compliance Periéd
related CP must be greater

than or equal to the retail sales (RS) as calculated in each formdlable 3 shows these formulas.

CP4 Procurement‘ CP5 Procurement CP6 Procurement

3B.70%  *  2021RS 47.000% ¥ 205RS 54.600% ¥ 208RS
+ 38500% * 2022RS + 4920000 * 20BRS + 57200% ¥ 209RS
+  41125%  *  2023RS + 52.000% *  202TRS + 60.000%  * 2030RS

+  44000% * 2024RS

Table3. RPS Compliance Period Procurement Quantity Formulas

The California Code of Regulations, Title 20, Section 3201, defines batlectricity product
and retail sales as follows:

AOEl ectricity pr(dedactacity@ndrine assosiated RESdereerated by an
eligible renewable energy resource (2) an unbundled REC.

AORet ai |l sal es GaeshgaPOb to endsecustomears ahdytheir tenants,
measured in MWh. This does not include energy consumption by a POU, electricity used
by a POU for its water pumping, or electricity produced for onsite consumption
(sef-generatiorn).*

In 2018, VPU resource portfolio was comprised of 3dercent renewable generation and
10 percent zerecarbon generation. Since then, VP® share of the Astoria Il Solar facility has
risen to 30MW. In addition, VPU has attained a PPA for60 MW from the Daggett Solar

3

https:/lwww.cpuc.ca.gov/industries -and-topics/electrical-energy/electric-power-procurement/rps/rps-compliancerules-and-
process/6Cpercentrps-procurementrules

https://casetext.com/regulation/california -code-of-regulationsititle-20-public-utilities-and-energy/division-2-stateenergyresources
conservationand-developmentcommission/chapter-13-enforcementproceduresfor-the-renewablesportfolio -standardfor-local-
publicly-owned-electric-utilities/section -3201-definitions
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facility, plus 30 MW of BESS and 39VIW from the Sapphire Solar facility, plus 19.6 MW of
BESS. The COD for Daggett Solar is December 20, 2023; the COD for Sapphire Solar is
December31, 2026. The addition of these PPAs increas the renewable generation portion of
VPUG® entire resource portfolio.

Subsidies for Customer Rooftop Solar

Senate Bill 1: Subsidies for Customer ] .
Senate Bill 1 » Required utilities to adopt and implement
t ft lar installati
Solar. SB1 was enactedn 2006 to (2006) + Subsidized customer roofop solar instalations

increase the number ofooftop solar PV
systemsthus offsettingcarbon resources
and reducingGHG emissions. Potential systems include microturbines, fuel cells, solar, and
solar plus battery storage installations. The bilaises tle netenergymetering(NEM) cap from
0.5 percentto 2.5 percent of VPU® aggregate customer peak demand

Figure 17. 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 PV stallations. A portion of those

incentives must encourage optimal solar production during peak demand periods and energy
efficiency improvements. Since its inception, VPU has met the requirements of thedill
provisions by offering incentives for solar istallations during a 16year period from 20082017.
In addition, the utility continues to offer NEM and plans to develop a successor tariff in the
near future.

Cap-and-Trade Program and Market

Assembly Bill 32: California Global

) . Assembly Bill 32 « Created a cap-and-trade market program for
Warming Solutions Act of 2 006. AB 32 (2006) carbon emissions
establishel a cap-and-trade market for
carbon emissionsequiring CARB to Assembly Bill 398 « Improved the cap-and-trads market program
createtwo types ofnewly tradable 201)
commoditiesknown as a California Figure 18. Cap-and-Trade ProgramLegislation

Compliance Instrument(CCl)

Allowance and CCI Offset.Allowances are essentially permits created and issued by CARB
that allows the holder to legally emit one metric tor{MT ) of GHG measured in carbon
dioxide equivalens (CO-€).

A CCI Offsetis createdwhen an approvedproject results in a GHG reduction or removal.
Theseprojectsmust beaccurate quantifiable, permanent, verifiable, and enforceable
reductions or removalof GHG in the environment. An independent thirdparty verifier must
periodically inspectthese projets to ensure compliance with protocolsreated or adopted by
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CARB. To comply with AB 32, a CClI Allowance and a CCI Offset must equally offset each
other to allow for the legal emission of one MT of GHG measured in CQ-e.

Assembly Bill 398: Cap-and-Trade Extension. AB 398 extended and improved the
cap-and-trade program established in AB32. The extension enable€alifornia to meetthe
2030GHG emission reduction goalsn a costeffective manner, and also generatédlions of
dollars in auction proceeds to invest istatewidecommunities.

Energy Efficiencyand Demand-Side Management

Assembly Bill 2021: 10-Year Energy _ AUtilities must institute all possible EE and DSV
. . Assembly Bill 2021 AEstablished 10-year targets every three years
Efficiency Targets. AB 2021 required (2006) ACEC quantified all achievable EE savings
. - AFunded through a 2.85% surcharge
POUs to establsh specific annual energy
efficiency goals as a perceageof total Assembly Bill 2227 /—\guarn)?e?rsAB 2021 target requirement to every
. . . 2012 q " R
annual retail electric consumption and (2012) Hieanzalitdkize FOU Tz FEuEm s
establish 1@year targets every three ]
. . . . Senate Bill 350 ADouble energy savings through EE measures
years, starting 2007. Before investing in (2015) and conservation

new carbonbased resources, utilities
must exhaust savings from allailable
energy efficiency and demand reduction
resources that are costffective, reliable, and feasible. The cost of implementing this program
wasfunded through a 2.85ercent surcharge on customer bills. The statute also required the
CEC to quantify all achievable energy efficiency savings to establish realistic attainment levels.

Figure 19. Energy Efficiency and DemandSide Management
Legislation

Assembly Bill 2227: 10-Year Energy Efficiency Targets (Amendment). AB 2227, passed in
2012, replaced the thregear requirement to establish XQear energy efficiency goals to every
four years. In addition, AB 2227 also consolidated all of the POU reporting requirements into
a minimum number of sections in the Public Utilies Code (PUC).

Senate Bill 350: The Clean Energy and Pollution Reduction Act of 2015. Among the various
provisions set forth by SB50, a key requirement directed state agencies to double the energy
savings in electricity and natural gas end uses thrdugnergy efficiency and conservation by
2030.
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Transportation Electrification

Senate Bill 350: Clean Energy and ,
Senate Bill 350

PO”UtiOn RedUCtion ACt Of 2015 (2015) AAccelerated transportation electrification
SB 350 requiral utilities to propose

multiyear programs and investments to [RaESCuldAEIEvE
(2015)

AStreamlined EV charging station permitting

accelerate widespread transportation
electrification that reduce dependence o _

) ] Senate Bill 1000 ACEC assessed EV charging station infrastructure
petroleum, meet air quality standards, (2016) is proportionately distributed
achieve EV charging station goals, and
reduce GHG emissions. The CPUC, in [aEEulA:liry
consultation with CARB and the CEC, (2018)
approves these programs and their

ACEC assessed EV charging station infrastructure

. Assembly Bill 970 ASet time limits for the EV charging station
Investments. (2021) permitting process

Assembly Bill 1236 (2015} Local Figure 20. Electric Vehicle Charging Legislation
Ordinances Electric Vehicle Charging

Stations.

AB 1236 requirel cities and counties to adopt an ordinance that creates an expedited,
streamlined permitting process for EV charging stations based on criteria listed in the
Permitting Electric Vehicle Charging Stations Scorecard

Senate Bill 1000(2016) Land Use Safetyand Environmental Justice. SB 1000 requirel the
CEC to assess whether EV charging infrastructure, especially DCFC stations, is
disproportionately deployed by population density, geographical area, or by levimiddle-, and
high-income levels and whether a@ss to these charging stations is disproportionately
available.

Assembly Bill 2127 (2018} Electric Vehicle Charging Infrastructure Assessment. AB 2127
required the CEC to assess all EV charging infrastructures to determine how wellyhmeet the
statg® goal of adding at least five million ZEVs by 2030 and reducing GHG emissions to

40 percent below 1990 levels by 2030.

Assembly Bill 970 (2021): Electric Vehicle Charging Stations Permit Application. AB 970
provides additional details set forth in ABL236 byclarifying the EV charging station
permitting process and setting deadlines for application acceptance.

The City of Vernon is subject to the regulations outlined in AB236 and AB970, as it requires
all California cities and counties with populations fewr than 200,000 residents to expedite and
streamline permitting process for EV charging statiors¢arting January 1, 2023  SHeetrico
Vehicle Charging Iffrastructured o n  -hldog reorefletail about how VPU complies with

all EV charging station statutes.

Vernon Public Utilities 2023 IRP
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Energy StorageResources

In early 2018, the Federal Energy Regulatory Commission (FERC) passed Order 841. The rule
requires all Regional Transmission Organizations (RTOs) anddependent System Operators
(ISOs) to remove barriers by revising its tariff so electric storage resources can participate in the
markets they operate. Order 841 enhances competition, promotes greater efficiency, and
supports resiliency of the bulk power sgem.

The participation model ensures that an electric storage resource is eligible to provide all
capacity, wholesale energy, ancillary services, and dispatch capability. Energy storage
resourceswhether on the transmission system, distribution systemr, behind the meter are
able to participate and respond to wholesale market pricing signals.

Order 841 eliminates a major barrier for energy storage resources by ensuring more
opportunities to provide grid benefits with fair compensation for those servicdsenhances the
ability to add increasing amounts of renewable generation to the power grid.

STATEWIDE PLANNING CONSIDERATIONS

Several external factors drive the planning of the IRP.

California Air Resources BoardScoping Plan

The 2022 CARB Scoping Plarior Achieving Carbon Neutrality lays out a sectoby-sector
roadmap for California to achieve carbon neutrality by 2045 or earlier through the reduction of
anthropogenic GHG emissions by 85 percent below 1990 levels, using esffective

technology.

Two previous scoping plans focused on GHG reduction targets for industry, energy, and
transportation, with the first scoping plan designed to meet 1990 levels by 2020, followed by
the second scoping designed to achieve at least 40% below 1990 levels by 20302
scoping plan extends the previous goals to comply with current legislation. This scoping plan
seeks to eliminate the disproportionate burden of air pollution and ensure equity for
underserved and disadvantaged communities.

The actions and outcomes irthe scoping plan will achieve:
AA significant reduction in fossil fuel combustion by deploying clean technologies and fuels.
A A further reduction in shortlived climate pollutants.

A Support for sustainable development.

Vernon Public Utilities 2023 IRP
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A Increased action on natural anégricultural lands to reduce GHG emissions, including
CCS technology.

The 2022 Scoping Plan assumes:

A Thirty -eight million metric tons (MMT) GHG carbon dioxide (CO.) emission reduction
target by 2030.

A Sixty percent RPS by 2030.

A Vehicle miles travelled per apita reduced to 4ercent of 2019 levels by 2045. (Peapita
vehicle miles travelled increased from 2017 to 2019; assuming even a marginal decrease,
without additional action, risks achieving 2030 emission reduction goals.)

Under this Scoping Plan, the ale of electricity in powering the economy will grow in almost
every sector. A clean, affordable, and reliable electricity grid will serve as a backbone to
support decarbonization efforts across Californ@® economy.Energy efficiency and the
replacement @ fossiHfueled generation with renewable and zercarbon resources are two
important components to decarbonizing the electric sector.

The Scoping Plan incorporates the goal of doubling energy efficiency, as set forth in SB 350,
and aligns with:

A The CPUC IRP 2030 GHG target and latest GHG emissions benchmarks through 2035.
A The Governors 20gigawatt (GW) offshore wind and no new natural gas generatigals.
A SB100% 2030 RPS and 2045 zescarbon retail sales targets.

The goal is to reduce dependence daossil fuels in the electricity sector by transitioning
substantial energy demand to renewable and zero carbon resources. Achieving the goals
established in SB 100 require 6 GW of new solar, wind, and battery resources over the next 25
years. This requiredripling the existing amount of solar and wind installations at an eigkbld
acceleration in conjunction with BESS to achieve the 2030 and 2045 targets.

A significant element of this transition is through transportation electrification, which involves
replacing fossil fuel vehicles with ZEVs. CARBs Advanced Clean Fleet regulation helps
accelerate the timeline of electrifying heawgtuty vehicles. The Advanced Clean Cars Il

(ACC II) rule also requires all car sales in California to be 1Qfercent zero emision by 2035.
To this extent, VPU has made progress in electrifyirgportion of its municipal fleet. (See
oTransportation Electrificationlmpactsd o n $#3) ge 4

Transportation and building electrification bothrequire substantially increasing clean energy
production and expanding the distribution infrastructure to achieve decarbonization. The
electric power grid must evolve and grow exponentially over the next two decades to ensure
reliable, affordable, and re$ient energy delivery.

Vernon Public Utilities 2023 IRP
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This plan also calls for increasing renewable hydrogen for hatatelectrify end uses. Upon its
full implementation, this Scoping Plan would reduce the demand for petroleum by §ércent
below 2022 levels by 2045.

CEC Integrated Energy Policy Report Demandrorecass

The CEC prepares théntegrated Energy Policy Repor{IEPR) every two yearsupdated every
other year. The IEPR outlines a cohesive approach to best manage Califofsi@nergy
transition from oil and natural gas to renewable energy resources and alternalyvieieled
vehicles. The report assesses and forecasts eneefgted trends and, using that information,

d e v e leoemg polities that conserve resources, protect the environment, ensure energy
reliability, enhance the stat® economy, and protect public health and safety.

The IEPR includes theCalifornia Energy Demand Update(CEDU ) for 2022 The CEDU
includes updates to historical data, economic and demographic projections, electricity rases]
hourly forecast, as well asncorporatesa new assessment approach ftive transportation sector,
given the rapid advancements in electrification.

The CEC revisedforecasting frameworkincludes a baseline forecast, a planning forecast, and a
local reliability scenario.To better evaluate electricity forecasts, the planning forecast contains
sensitivity scenarios fomdditional achievable energy efficiencfAAEE ), additional achievable
fuel substitution (AAFS), and additional achievable transportatio electrification (AATE ).

The Final 2022 IEPR Updaté (filed February 28, 2023 assesses several trends: economic and
demographic, climate, behinethe-meter solar photovoltaic (PV) and storage, and

transportation as well as state policies and goals. Usitiggse trends, the IEPR includes
forecasts for the 2028035 timeframe for:

A Annual electricity consumption

A Electricity sales

A Managed sales, including AAEE, AAFS, and AATE electricity impacts
A Peak demand(load)

These IEPR forecasts providéa necessary framework for the development of the VPIRP
and its energy and peak demand forecasts

5 Pub. Res. Code § 253@4)

®  Fina 2022 Integrated Energy Policy Report Update with Batitarnia Energy Commission; Docket Number 22EPR-01, TN #
248998, February 28, 2023
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CAISO Transmission Planning Process

The CAISO 202162022 Transmission Plar{published March 17, 2022articulated an
accelerated pace for developing new transssion facilities based on an average of Z5W of
new resources per year over the next decade.

On May 23, 2023, the CAISO Board of Governors approved its 2082023 Transmission
Plan. That plan updated its needed capacity projections to more than @BV of new resources
over the next decade; a sensitivity study projected the need for up toG\/ over the same
period. CAISO expects that next yeds Transmission Plan will be based on this T@W
projection, which is expected to grow to 12GW to better align with the goal of a carborree
power system by 2045These projectionconsiderthe imminent retirement of over 7GW of
natural gaspowered and nucleaipowered generation.

Several factors drive this accelerated pace:

A The urgency ofdecarbonizng the electricty grid because of emerging climate change
impacts

A Higher electricity forecastslue tothe expected electrification of transportatiorbuilding and
construction, and other carboremitting industries

A Reduced access to opportunity imports with théecarbonization of neighboring systems.

A Greater than anticipated impacts of peak demand shifting to evenihgurs whensolar
resources are unavailable.

A Maintaining system reliabilitywhen the Diablo CanyonNuclear Power Plant and
guantities ofgasfired generation that relied on coastal waters for onc¢hrough cooling
(OTC) retirement.

Decarbonizing the power grid requires increased generation from solar PV, onshore and
offshore wind, geothermal, outof-state renewables, along with nuclear and hydrokinetic
resourcesBattery storage also plays a role in decarbonizing the power griid.conjunction, the
transmission systenmust be expanded, upgraded, and reinforced to integrate these resources
to accommodate the expected increase in electricity consumptiontemsportation and other
industries electrify?

Several factors drovehte new transmission plan. CAISO has received many interconnection

requests from 0ar e a-servingeatties maeegat ¢omasideved sptineanfad | o a d
additional transmissim devel opment . 6 I n addition, CAl SO ha
of interconnection requestsodéd in optimal areas.

resource developers to receive the results of theinstruction requestsand moreuncertainty
around load-serving entitiesLSESs) procuring additional resources.

7 California ISO 2022022 Transmission PJ&DAISO, March 17, 2022; p. 1.
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CAISO has created the new transmission plan in collaboration with the CPUC and the CEC
and with input from hundreds of stakeholders that takes advantage of transmission and
interconnectioncapacity under development. The interconnection process has also been
optimized for transmission upgrades to accommaodate longirm resource development, such
as outof-state and offshore wind.

The transmission plan focuses on ensuring that renewablsoarces can reliably connect and
be delivered; it does not ensure that congestion would preclude achieving state policy goals.
The plan outlines potential transmission system solutionghich CAISO can initiate, as well

as nontransmission solutiongsud asenergy efficiency, demand respong®R), renewable
generating resources, and energy storage prograuhst require regulatory approval?

The 202252023 TransmissionPladt i ght ens t he |l inkages between
planning activities, interconnection processes and resource procurement so California is better
equipped to meet its reliability needs and cleaamergy policy objectives required by Senate Bill

1006 The plan outlines the need for a total of 46 transmission proje@smarily built in

California. The transmission projectsange in projected costs from $4 million to $2.Billion,

for a total infrastructure investment of an estimated $9Hillion. 12

Using resource planning information provided by the CPUC, CAISO plans to develop a final
transmission plan, initiate transmissin projects, and communicate to LSEs the specific
geographic zones being targeted for such projects. The CPUC, in turn, will direct LSEs to
procure energy from those zones whose interconnection requests will be given priority.

10

11

12

http://www.caiso.com/about/Pages/ Blog/Posts/A -betterway-to-addressinterconnections.aspx
CAISO 2022, op. cit, p. 2.

Ibid.

California ISO Draft 20823 Transmission PlaBAISO, April 3, 2023; p. 1.

Ibid,; p. 3.
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In concert with CPUC-provided resource planning information, the transmission plan
identifiesspecific geographic zones targeted for transmission projeéigure 21 depicts these
geographic zones.

Humboldt Offshore Wind
« Base 120 MW

« Sensitivity 1,607 MW PG&E North of Greater Bay

+ Base 890 MW

\ /- Sensitivity 2,533 MW

Wyoming and/or Idaho Wind

PG&E Fresno « Base 1,548 MW
« Base 2,699 MW « Sensitivity 2,986 MW
« Sensitivity 8,399 MW (Policy-driven projects 4, 13 and 16)
(Policy-driven projects 1 & 2)
PG&E Greater Bay
+ Base 1,031 MW
« Sensitivity 2,971 MW SCE North of Lugo
+ Base 2,375 MW
« Sensitivity 5,243 MW East of Pisgah
(Policy-driven project 5) « Base 4,834 MW
- Sensitivity 9,396 MW
/ (Policy-driven projects 3, 4, 13 and 16)
PG&E East Kern
+ Base 2,332 MW New Mexico Wind

« Sensitivity 9,553 MW + Base . 562 MW
« Sensitivity 2,452 MV
(Policy-driven Projects
7,8,9,10,11,13,14,15,16 & 17)

Morro Bay Offshore Wind /
« Base 1,588 MW
« Sensitivity 3,100 MW
SCE Eastern
« Base 5,185 MW
/ 4 . Sensitivity 13,485 MW
Policy-driven Projects
SCE North (Policy- )
e SCE Metro 7,89,10,11,13,14,15,16 & 17)
* " - Base 1,161 MW
- Sensitivity 16,867 MW « Sensitivity 1,605 MW *— SDGSE
(Policy-driven Projects « Base 4,289 MW
13,14,15, 16 & 17) « Sensitivity 6,401 MW

(Policy-driven Projects
14,15,16, 17, 18,19, 20, 21 and 22)

Figure 21. CAISO Transmission PlanningZones and Capacities

Southern California Edison is reconductoring thexisting Laguna BellMesa# 1 230 kV line
and upgrading the corresponding substati@terminal equipment because the line has
experienced thermal overloadsThis transmission upgradelirectly affects VPU.(For details,
r e f elragubadBell@orridorLine Upgrades6 on Lage 7

13

Ibid; p. 4.
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ResourceAdequacyMethodology

In 2004, the CPUC established its RArogram with two goals:(1) to ensure safe and reliable
electric service by providing sufficient resources to CAISO arfg) to create incentives for
siting and constructing new resources.

Resources are counted based on their capacity contribution, as wslioa assigned 24hour
profiles for wind and solar, dispatchable and nedispatchable resources, dispatchable
hydroelectric, energy storage, hybrid and docated resources, imported resources, and
demand response. The RA program also adopted monthly effeet load carrying capability
(ELCC) values for solar and wind resources beginning in 2023.

RA resources must be available during fiveonsecutive peak hours as designated by CAISO.
LSEs within CAISO must demonstrate three distinct requirements of RAysten RA, Local
RA, and Flexible RA, and file annual and monthly reports for each requirement.

System RA. This requirement maintains electricity during peak demand periods during the
day, generally early morning and early evening. Capacity is determined bydoasting peak
demand and adding a minimum 15ercent planning reserve margi(PRM).

LSEs must own, control, or contract rights to its RA resources, which must demonstrate
sufficient CAISO-verified net qualifying capacity(NQC) to meet monthly coincident pak
demand plus a PRM. VPUs seasonal load profile is unique; it has a very high load factor of
above 70 percent during summer and winter months.

Vernon Public Utilities 2023 IRP
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VPU determined the capacity needetb
maintain reliability for each yearin the
shortterm planning period(2023
through 203L). Results demonstrate that
VPU meets the shorterm RA
requirements through existing local and
contracted resources

Local RA. This requirement maintains
electricity during grid contingencies
where bulk transmission limitationNs OF s ssy s
other condtions may constrain the

electrical supply available to serve load.

These include transmission line failures

or a power plant tripping offline.

CAISO has identified ten transmission
constrained areas in its jurisdiction area.
VPU resides in the Los Angele8asin
and meets the 70 MW local RA
obligation through the Vernonowned
and operated MGS and H. Gonzales
power plants. This local generation Figure 22.  CAISO Local Capacity Area Map
insulates VPU from an N2 contingency

involving two transmission lines.

Flexible RA. This requirement maintains electricity during evening peak demarnahen solar
generation is diminishing and ensures enough flexible capacity to meet expected demand.

Increasing amounts of ariable renewable geeration present a challenge faneeting daytime
demand. Sufficient capacity must be flexible and dispatchable enough to meet daily changing
demand profiles, especially the ramping requirements for meeting peak evening demand.
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The socalled duck curve(Figure 23) demonstrateghe balancing act necessary to meet this
challenge.

Typical Spring Day
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10,892 MW on

.._February 1, 2016

18,000

Megawalts

16,000
14,000
12,000

over generation /

10,000 risk

12am 3am 6am 9am 12pm

Hour

Figure 23. The Variable Renewable Generation Duck Curve

Every year, CAISO identifiesthe largest forecasted threlgour net load ramps jus 3.5percent

to determine the RA requirements for each LSE. The target RA can react quickly enough to
meet net demand without oveigenerating.Solar generation requiresapacity to ramp down in
the morning when solar generation begins, followed by ramm up in the evening when solar
generation wanes.

Flexible RA resourcedall into three categories, eaclwith increasingly stringent operating
characteristics: Base Ramping, Peak Ramping, and Sujfftsgak Ramping.A Base Ramping
resource also qualifies asBeak Ramping resourceand both resources qualify as a SupBeak
Ramping resource.

Table 4 outlines the primary characteristics of each Flexible RA category.

Min imum Hours at

Full Effective

Category Available Days Available Hours Flexible Capacity Minimum Startups
: 17 hoursperday, .
BaseRamping Every day 50010 22:00 6hours 2 per day; 60 per month
PeakRampin Every da: 5 hoursper day 3hours 1 per da
ping fy day hours vary by season per day
. : 5 hoursperday, 1 per day; 5 CAISO
SuperPeakRamping | Non-holiday weekdays hours vary by season 3hours dispatches per month

Table4.  Flexible Resource Adequacy Categories
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CAISO dictates the Flexible RA requirements for VPUTable5). VPU deploys MGS with its
105MW of eligible flexible capacityand H Gonzales with its 23MW for eligible flexible
capacityto meetVPU®& Flexible RArequirements.Both MGS and H Gonzalez arelocally-
sitedand are used taneet VPU& flexible capacity needs.

Base Ramping Peak Ramping SuperPeak Ramping
(MW) (MW) (MW)
January 40% 16.09 31.30 2.49 49.88
February 40% 20.98 40.80 3.25 65.03
March 40% 21.06 40.97 3.26 65.29
April 40% 20.03 38.95 3.10 62.08
May 50% 27.60 29.75 3.02 60.37
June 50% 21.78 29.93 3.04 60.75
July 50% 26.93 29.02 2.94 58.90
August 50% 27.47 29.61 3.00 60.08
Sertember 50% 28.16 30.35 3.08 61.59
October 40% 20.69 40.24 321 64.13
November 40% 18.79 36.55 291 58.26
December 40% 16.28 3167 252 50.47

Table5.  Flexible Resource AdequacyCapacity Requirements: 2023
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Increased penetration of solar resources causesicrease in Flexible RA requirements.
VPU® 2023Flexible RA requirement increased by slightly more than 58ercent compared to
the requirements state in VPU®& 2018 IRP. For 2023, VPU assumed that each addition of
60 MW of solar would result in an approximate increase in 6W for Flexible RA capacity.
Ongoingincreases irFlexible RA requirements, together with their associated costs, were
factored into the modeling and analysis of this IRB optimal resource portfolio.

Table 6 lists VPUG& RA capacity for each committed resource compared i3 total RA
requiremens.

0 ed fa RA ocal RA exible RA

Malburg Combined Cycle 1390 1390 1050
H Gonzales 1 & 2 Combustion Turbines 115 115 115
Palo Verde Nuclear 110 0.0 0.0
Hoover Dam Hydroelectric 15.0 0.0 0.0
Puente Hills Landfill Gas 40 0.0 0.0
Antelope DSR Solar PV 30 00 0.0
Astoria Solar PV 40 0.0 0.0
2023 RA Capacity 187.5 1505 116.5
2023 RA Requirement 1830 700 66.0
Long (Shori) 45 805 50.5

Table6.  Resource Adequacy Capacity: 2023

Building Electrification Impacts

The CEC Building Energy Efficiency Standards, also known as Title 24 or the Energy Code, is
an integral part of the staté efforts to reduce carbon emissions and address the ongoing issues
related to climate change. The latest updates to the 2022ergy Code reinforces the concept of
building electrification, which not only encourages the adoption of efficient adllectric
technologiesby reducing emissions from newly constructed buildings but also increases electric
load flexibility to support grid reliability and enable increased opportunities for esite

renewable energy generation through solar. Along the same lines, the 2022 Strategy for the
State Implementation Plan(SIP) adopted by CARB is also airsto reduce building emissions

in the form of nitrous oxide (NOx) due to natural gas combustion.

For VPU®& customer base, which is mainly comprised of large commercial and industrial
companies this means newly constructed buildingsust utilize electricity as the primary fuel
for its core functions.This approach deviates from traditional fuel sources that includes-site
combustion ofnatural gas, oil, propane or other fossil fuels. While each entity has its own
unique operation, a few overarching concepts for building electrificatiaraninclude adopting
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heat pumps to decarbonize space and water heating for buildings, coupled witheddictric
boilers and furnaces for operations that require high industrial heat demand.

Opportunities for battery storage systems to respond to an increasingly intétemt grid and
electric vehicle charging infrastructure to support the shift to an @lectric fleet also play vital
roles.Solar PV and heat pump technologies have evolved significantly in various instances and
can provide costcompetitive solutions tomaking the switch, especially in a new construction
setting.

For industrial operations, adoptirg all-electric equipmentcan reducemaintenance costs,
togetherwith improved efficiency and less challenges with meeting air quality standards.
Ultimately, the impacts of building electrification still heavily depend on the difference
between the ongoing costs of energy to run @lectric equipment compared to the
conventional fuel type.

VPU recognizes the need for customers and site owners to assess their fiatan electrify,
allowing for better decisiommaking when it comes to investing in alelectric equipment. As a
result, VPU plans to develop robust customer programs that provide technical support and
incentives to streamline the transition toward buildig electrification. At the same time, VPU
continuesto implement existing programs that encourage the efficient use of energy for
existing and newly constructed buildings.

Transportation Electrification Analysis
Electrification of the transportation sectois vital to reducing California® GHG emissions.

In 2012, Governor Brown issuedExecutive Order B16-2012 to electrify the transportation
sector, calling on the CEC and other state agencies to achieveriion ZEVs by 2025. In
2018, Governor Brown issued Executive OrddB-48-18 that increasedhat goal to Smillion
ZEVs by 2030

In August 2022, CARB established an annualized roadmap to phase out the sale of internal
combustion passenger vehicles by issuing its AGKrule which supports Governor Newsons
Executive Order N-79-20. ACC Il aims to rapidly scale down lightduty passenger car, pickup
truck, and SUV emissions starting with the 2026 model year through 2035.
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Figure 24 shows the annual requiremets for complying with ACC II, which requires all new
passenger vehicles sold in California to be zero emission by 2035.

100%
100

80
60

40

ZEV & PHEV Percentage
of New Vehicle Sales

20 T T T T T T T T T 1
2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

Model Year
Figure 24. Zero-Emission Vehicles Sales Compliance witACC 114

Transportation currently accounts fomore than 50percent of California® GHG emissions.
By 2037, the rule will reduce pollution from lightduty vehicles by 25ercent to meet federal
air quality standards. In 2040, GHG emissions from cars, pickups, and sport utility vehicles
(SUVs) will decrease by 5@ercent from todays levels. By 2040, the regulatiowill cut climate
warming pollution from those vehicles a cumulative total 0895MMT .

The rule delivers multiple benefits that continue to grow year after year. By 2030, gnfllion
fewer new gasline-powered vehicles will be sold in California, rising to 9.&illion fewer
gasolinepoweredvehicles by 2035.

14 https:/lww2.arb.ca.gov/news/california -movesacceleratel00-new-zero-emissionvehicle-sales2035
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REGIONALIZATION CONSIDERATIONS AND RISKS

SB 350 took anessentialstep toward creating an integrated Western Interconnection systém
consolidate control over electric grid operations, paving the way for easier integration and
continued growth of renewable energy resourceBhe bill required CAISOto prepare proposed
governance modifications to facilitatets transformation into a regioral organization. The bill
started a process for allowing CAISO to expand its wholesale electricity market programs to
include out-of-state transmission owners.

The reorganization of the Western Interconnection is synonymous with grid regionalization.

The Western Interconnectiorand WECC

The United States power grid, which includes most of Canada, is separated into
interconnecton regions.The North American Electric Reliability Corporation (NERC)
develos and enfor@sreliability standardsamong the intercainections Figure 25 depicts a
map of the NERC interconnection regions in North America.

Quebec
Interconnection

Interconnections

|
|
|
|
|
|
|
|
|
|
>

Eastern
Interconnection

Western Interconnection
Ve

# Texas RE
%4 ERCOT
Interconnection <
MRO Midwest Reliability Organization NPCC  Northeast Power Coordinating Council
RF Reliability First SERC  SERCReliahility Corporation
Texas RE Texas Reliability Entity WECC Western Electricity Coordinating Council

Figure 25. North American NERC Interconnectionsand Governing Organizationg>

These interconnections help maintaireliability by enabling generators to supply power to many load
centers through a network of transmission routes.

Three mainUnited Statesinterconnections operatgrimarily asindependentareasfrom each
other with limited transfers of power between themrhe network structureamongthe

15 https:/iwww.nerc.com/AboutNERC/keyplayers/Pages/default.aspx
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interconnections helps maintain the reliability of the power system by providing multiple
routes for power to flow and allowing generators to supply electricity to many load centers.
This redundancy helps prevent transmissn line or power plant failures from causing
interruptions in service.

Balancing authorities(BAs) manage thispower systento finely balancedemand and supply in
real time. There are seven RTO$or ISOs) that act as BAdor the three interconnectiongas
depicted inFigure 26).

Midcontinent:
System|Operator;

"y

fl 2

~(150)

[Electric]Reliability}
(CouncillofiTexas]

Figure 26. Map of Nationwide RTOs?6

Five RTOs and a few large ISOmanage most of the Eastern Interconnectio he Electric
Reliability Council of Texas (ERCOT) Interconnection manages itself. The Western
Interconnection, however, is the most widely managed Interconnection in the country.

In 2007, NERC delegated authority to the Western Electricity Coordinating Counc{WECC)
as the regional entity to enforce its compliance standards throughdlaé Western
Interconnecion. Its two core missions are to coordinate reliability and transmission access to
the bulk electric systenfBES). WECC is responsibé for over 300 membe organizations,each
operatingwithin one of the 38BAs in the Western InterconnectionOf those BAs, 37 are
independent utilities; only CAISO is an ISO.

Over the years, CAISO has accomplished much to move the Western Interconnection closer to
a renewableand clean energy futureW hile effective forseveralyears,this structureis

beginning to create problems for Californias itpursuesits climate change and clean energy
objectives

16 https:/lwww.eia.gov/todayinenergy/detail.php?id=790
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CAISO as a Regional Transmission Operator

The WesternInterconnection power grid can improve access to renewable energy, strengthen
grid reliability, and unify transmission system planningthereby reducingcosts and GHG
emissions.

CAISO has faced severe challenges in recent years due to several factors. Sarmmonths

have resulted in high demands and energy shortages, coupled vd#tayed renewable and
clean energy projects. As a result, CAISO had to implement drastic steps to maintain natural
gas plants and diesel backup generators. The option of joining ettwestern states to create a
regional grid operator might be the optimal solution for the transition to an atllean energy
market with improved grid reliability at lower costs.

In 2018, California legislators proposed AB 813, which would have enabled C30 to become
an RTO. The bill, however, did not pass. Since then, the struggle of electric utilities in
California to meet state goals has led to a surge in clean energy and transmission expansion
needs and an increase in consumer electric rates. Severahdates exacerbated the need for
renewable and zerecarbon energy:

A Sixty percentrenewable energy by 2030

A One hundredpercentcarbonfree by 2045

A Transportationelectrification

A Building electrification to meet the GHG emission reduction targets.

Transmisson planning underthe current system would be suboptimatomparedto regional

transmission planning that alleviatesegional issuesthat would result in significant savings on
transmission expansion to move clean energy in the region.

A regional RTO would result in more efficient markets for clean energy through resource
diversity and transmission connectivity between supply and demand regions throughout the
western states.
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Western Energy Imbalance Market

CAISO establishedthe Western Energy Imbalance MarkefWEIM ) in 2014 as a reatime
energy market. WEIM& advanced market system automatically finds loaost energy to serve
consumer demand across thé/ est. Currently, 22 utilities, irrigation districts, and BAs across
11 shtes participate in WEIM 7

WEIM covers 79 percentof the load in the Western Interconnection. WEIM allows

participants to buy and sell power close to the time electricity is consumed and gives system
operators reatime visibility acrossneighboring grids. The result improves balancing supply
and demand at a lower cost. The WEIM platform balances fluctuations in supply and demand
by automatically finding lower-cost resources to meet resime power needs. WEIM manages
congestion on transirssion lines to maintain grid reliability and suppodintegrating renewable
resources. In addition, the market makes excess renewable energy available to participating
utilities at low cost rather than turning the generating units off.

More specifically, regional coordination in generating and delivering energy produces
significant benefits infour main areas:

A Reduced costs for participants by lowering the amount of cospinning reserves utilities
need to carry

A Improved efficiencyof the regional transnission system.

A Reduced carbon emission and more efficient use and integration of renewable energy. For
instance, when one utility area has excess hydroelectric, selarwind power, CAISO can
deliver it to customers in California or to another participantLikewise, whenCAISO has
excess solar energy, it can help meet demand outside of California that otherwise would be
met by more expensiveand less cleanenergy resources. Since its inception, WEIM has
reduced renewable energy curtailment by more than8million MWh and reduced CQ
emissions by 800,000/1T .

A Enhanced reliability by increasing operational visibility across electricity grids and
improving the ability to manage transmission line congestion across the reg®n
high-voltage transmission system

Extended Day-Ahead Market

The Extended DayAhead Market (EDAM ) is a voluntary dayahead electricity market
designed to deliver significant economic, environmental, and reliability benefits to balancing
areas and utilities throughout the Westrn Interconrection. Jointly approved byCAISO®&

17 WEIM participants are Arizona Public Sevice, Avangrid, Avista, Balancing Authority of Northern California (BANC ), Bonneville
Power Administration, CAISO, El Paso Electric, Idaho Power Company, Los Angeles Department of Water & Power,
NorthWestern Energy, NV Energy, PacifiCorp, Portland GeneraElectric, Powerex, Public Service Company of New Mexico,
Puget Sound, Salt River Project, Seattle City Light, Tacoma Power, Tucson Electric Power, Turlock Irrigation District, andeth
Western Area Power Administration(WAPA ) Desert Southwest Region.
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Board of Governors and WEIM Governing Body in February 2023, the EDAM initiative
leveraged existing features of theéAISO day-ahead markef features found in similar markets
across the countryand used stakeholder feedik to further improve the market design.

The day-ahead market efficiently positions supply to meet forecasted demand across the
EDAM footprint . It identifies economic transfers between participating areas, providing
economic, reliability, and environmental benefits for participatinddAs and their utilities.

Economic Benefits. Operational benefits result from reduced production expenses and
providing the leastcost resources to meet demand. Since demand peaks vary for individual
BAs acrosghe year, the dayahead market seeks to efficiently commit supply to meet peak
needs of theentire footprint.

Reliability Benefits. A regional day ahead market positions a comprehensive set of resources
to costeffectively meet the next da§s conditions byimproving visibility and awareness of
conditions across the footprint, including supply availabilityA diverse and broad supply pool
allows the market to effectively position supply the day ahead and respond to changes in
conditions while reducing operaibnal risk, and the frequency and magnitude of emergency
conditions.

Environmental Benefits. When excess renewable production occurs in o in the regional
day-ahead market, the energy megtlemand elsewhere, reducing the neddr curtailing clean
energ/ resource.

A 2022study quantified the potential savingsEDAM would:

A Decrease power production and operational expenses across WECC states bydrbent,
saving up to $543 million annually. Californi@s expenses would decrease by garcent,
saving $24 million annually.

A Reduce GHG emission by 1.5ercent or 2.92MMT annually.

A Avoid specificcapacity resources through an RA program, saving WECC states up to
$557million , and California $95 million, in avoided investments.

A Save WECC states as much &i.2 Billion annually, with California realizing $309 million
annually.

EDAM is scheduled to be fully implemented in 2025.

Western Resource Adequacy Program

Replacing retiring thermal generation with variable energy resources has led to questions about
whether the region will continue to have an adequate supply of electricity during critical hours.
Numerous studies have shown RA to be an urgent and immediate challenge. Simultaneously,
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customers are consuming more energhn addition, public policies such & transportation and
building electrification, are contributing to increasing loads.

The Western Resource Adequacy PrografWVRAP ) started at the request of the Western
Power Pool(WPP) and by many in the industry concerned about the issue of RA in th#est.
WRAP is the first regional reliability planning and compliance program.

WRAP aims to enhance reliability by delivering a regiowwide approach for assessing and
addressing RA. Throughthe collaboration of participants, WRAP can paint a more accurate,
regional picture of resource needs and supply, address resource adequacy, and ensure
reliability by taking advantage of operating efficiencies, diversity, and sharing pooled
resources. WRAP canalsomaintain existing responsibilities for reliable operations and
observe existing frameworks for planning, purchasing, and delivering energy.

In February 2023, FERC approved the tariff for WRAP, clearing the way for its full
implementation. Twenty-two utilities have already committed to participate in WRAP8

Later in 2023, all participants are expected to join WRA® forward showing and demonstrate
they have secured their share of the regi@energy needs. The operational component,
initiated in winter 2023 and summer 2024, is when utilities with a deficit can tap into the pool
of shared resourceasneeded.

Ultimately, WRAP expects to maintain reliable service using fewer overall resources, ensure
adequate resources during extreme weather everasd help enable the transition to clean
energy.

Grid Regionalization: Opportunities and Challenges

The concept behind creating a western RTO would be to improve grid reliability, energy
market efficiency, and regional transmission planningll of which could potentially hasten the
transition to clean energy and lower energy costs for ratepayeCseatinga western RTO
presentamany opportunities for California and the region Its implementation however,
presents challenget® all participating entities ncluding VPU.

18 As of April 6, 2023, participants included Arizona Public Service, Avista, Bonneville Power Administration, Calpine, Chelan
County Public Utility District (PUD), Clatskanie PUD, Eugene Water & Electric Board, Grant PUD, Idaho Power, Northwestern
Energy, NV Energy, PacifiCorp, Portland General Electric, Powerex, Puget Sound Energy, Public Service Company of New
Mexico, Salt River Project, Seattle City Light, Shell Energy, Snohomish County Public Utility District, Tacoma Power, and The
Energy Authority.
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While regionalizing the western wholesale electricity market presents many benefmyeral
guestionscannot be fullyansweredabout this effort, specifically:

A How does regionalization affect Californid efforts to expand energy efficienchR, and
distributed generation if the wholesale market operator projects and determines that
electricity, reliability, or other services shall be fulfilled through transmission and generation
projects?

A How are other BAs operating in California affected tdvaving equal access and interactions
between participants and no#fparticipants in the new market?

A How are transmission costs allocated to ensure that California ratepayers do not bear a
disproportionate burden?

A How are California® GHG emission reductiongoals affected?
Here are several issues to considerresponse to these questions and to other challenges

A Western RTO Governance Structure. California must pass legislation for CAISO to
expand its operations into the rest of the Westeinterconnection and become the regidb
RTO. This would allow other utilities in the Western Interconnect to join the RTO.

CAISO would need to create an independent governance structure, which could present a
problem for California. The current CAISOBoard of Governors is appointed by Californié
governor and confirmed by the state senate. While the CAISO board operates independently,
these appointees can largely influence policy. The creation of a western RTO operated by
CAISO means that California wouldmake this process moot aa newBoard of Governors
would be created with regional inpuand FERC involvement. This newly formedregional

board would ostensibly operate with the entire region in mind, not jusbr California. This
presents a potential prole@im for California transition to clean energy as recent history with
other RTOs have demonstrated a negative impact to a clean energy transition.

The composition of governing boards and their decisiamaking process varies widely across
existing RTOs. Tostreamline decisions, a group of western state electricity regulators
including two CPUC commissioners created a set of governance principles to protect
customers and support state policy mandates in the western electricity grid. These principles
include having a committee to represent state interests, an independent and diverse board,
along with ameaningful and open stakeholder engagemeniCalifornia would benefit if these
types of governance principles were rooted in the creation of a western RTO.

Attaining California @& Clean Energy Goals.By coordinating with neighboringBAs,
regionalization might avert power outages with increased supplies during emergen¢ssh as
severe heat wavgsRegionalization might alter the way California achieves its RP§oals. The

19 Stae Electricity Regulators. 2022 Letter to Organizations Building Regional Electricity System Optimization, April 18.
https:/lwww.westernenergyboard.org/wp -content/uploads/Multistate - GovernancePrinciples-4-25-22.pdf
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law requires delivery of renewable energy to a CalifornBA. An RTO would make
out-of-state renewable power eligible under the current rules. Regionalization might also
reduce the need for fossil fuel generation due to an increased supply base

More States with Clean Energy Goals. Twenty-two states(plus the District of Columbia and
Puerto Rico) currently have 100percent clean energy goals, as opposed to only one in 2018.
Besides Californiaother nearbystates includeColorado, Nevada, New Mexico, Oregon, and
Washington, which represents about 8Percent of the western state population. A weste
RTO would be dominated by participants working toward similar clean energy goals. This
shared goal would maximize but certainly not ensurethe opportunity for policies that would
better enable Californi@ transition to clean energy.

Power Market Comp etition. In 2018, CAISO& WEIM covered approximately80 percentof
load in the Western Interconnection. Since 2021, however, the Southwest Power RB¢EPP
Western Energy Imbalance Servic®VEIS) has competed directly with the CAISO WEIM.
While CAISO is creating its EDAM to build on WEIM & success, SPP is responding by
developing its dayahead Markets+ service to compete directly with EDAM. Eigt# of the 22
organizations participating in WEIM have executed agreements to participate in the
development ofMarkets+, which jeopardizes their future participation in WEIM and EDAM.

20 Arizona Public ServiceCompany, Bonneville Power Administration, NV Energy, Powerex Corporation, Puget Sound Energy, Salt
River Project, Tacoma Power, and Tucson Electric Power Company.
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Figure 27 compares the CAISO WEIM patrticipants with the eight WEIM members who have
also signed agreements to participate phase one of SP& Markets+ developrent.

CAISO WEIM
Participants

Market Operator

[ California ISO
WEIM entity

I Active participant

Figure 27. CAISO WEIM Participants 2: and SPP Markets+ Development Participants

Thus, there is a risk that states might organize within the SPP and its Markets+ initiative and
leave California behind to fend foitself.

Improved Resource Sharing.A western RTO would assume the role of the sole BA in the
region. There are currently 38 BAs in the Western Interconnection. BAs plan RA, ensuring
enough resources are available to maintain grid reliability. Grid regionaation accesses a
more extensive andliverse generation poollt would enable a BA to better meet differences in
peak demand times especially when they occur at different times of the year in different
geographical areas.

In-State Renewable Generation.Current legislationrequires thatat least 75ercent of
generation necessary to meet Californi®RPS requirement be generateudthin the state. How

a western RTO would affect this requirement is unclear as the potential to import increasing
amounts of RPSeligible generation would increase, thus affecting the siting of such generation
in California.

Grid Reliability Challenges. Extreme weather events and other circumstances in the past few
years have clearly demonstrated Californ@s power grid fragility. Grid regionalization could
reduce the overall amount of capacity needed to maintain grid reliability as the larger grid
could better enable shared resources with every utility in the RTO.

2L https://www.westerneim.com/Pages/About/default.aspx
2 https://blog.ucsusa.org/mark -specht/westerngrid-regionalization-is-back-on-the-drawing-board-why-now/
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Efficient Transmission Access. All BAs in the Western Interconnectionmust coordinate
transmission planning with other BAs. A western RTO, with access to the entire transmission
infrastructure, would be better equipped to manage transmission constraints and could
coordinate responses to extreme weather aitions from multiple resources. In addition, a
western RTO could better manage transmission growth across states.

Coal Power Plant Retirements. A concern in 2018 was that grid regionalization would create
a larger market for coal generation, especially when many coal plaare base loaded
(operating without regard to cost Today, however, many coal plants have planned retirement
dates within the next decade. Indeed, the Inflation Reduction Act of 2022 only served to
accelerate that trend. A western RTO could reverse thrend although it would take new
legislation.

Organizing a Western RTO Has Already Begun. SPP has already made inroads into the
Western Interconnection in addition to other erosions. State laws may compound this effect.
Both Colorado and Nevada mandate céain utilities join an RTO by 2030. If SPP is the
region® sole RTO, those utilities will only have one choice. The WPP has already organized
WRAP to effectively share resources and ensure grid reliability across a range of western
states?

As time passesother initiatives and collaborations might come to fruition, further limiting
California® participation, design, and governance of these power structures.

COST OF SERVICE AND RATE IMPACTS

Maintaining competitive and stableelectric rates remains aessential goal at VPU and was
fundamental in developing the 2023 IRP. VPU customers consistently place affordable rates as
a priority along with reliability.

The modeling and analysis implemented to arrive at the preferred portfolio employed a
comprehensie production cost model to better ensure that the cost of generation to meet
customer demand resulted in competitive and stahblates. Moreover, the 2023 electric cost of
service and rate design study included key components (load forecast and power supply
expenses) in the 2023 IRP. Two factors drive the production cost model: expected cost and
market exposure. The total cost for generating necessary energy is the expected cost; the

2 Sources include: https://blog.ucsusa.org/markspecht/westerngrid-regionalization-is-back-on-the-drawing-board-why-now/;
https://blog.ucsusa.org/vivian -yang/what-doeswesterngrid-regionalization-meanfor-california/;
https:/lwww.newsdata.com/clearing_up/opinion_and_perspectives/regionalization-of-caiso-draws-much-comment-on-the-
implications/article_df18e672-h9f1-11ed-85ab-33e4c6d21331.html;
and https://www.ucsusa.org/resources/transforming-westernpower-grid
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amount of energy purchased from the wholesale market and its ability toeaffively handle
price volatility is the market exposure.

The preferred portfolio selected through modeling and analysis balances the increases in

renewable generation and zeroarbon generation with providing reliable service and

affordable ratesaswella meeti ng all statutory requirements
competitive and stable rates and industry best reliability throughout the entire planning period

of 2023 through 2045.
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Energy and peak demand forecasts are foundational in developing the VPU IRP. The growth
of retail energy sales is one of the main drivers for VR&Jdecisions on which resourceto
acquire and their associated costs. These forecasts identify the energy needed to serve
customers every hour of every day throughout the year, offset by energy efficiency measures
and DERs. The energy and peak demand forecasts dictate the timing gbaeity expansion to
meet impending demand plus a planning reserve margin, wh in turn, ensures reliable
energy.

In addition, the IRP process considered price forecasts and the impacts of transportation
electrification.

LONG -TERM ENERGY FORECAST METHODOLO GY

Forecasting for this IRP involvedseveralcomponents among them:

A Energy and peak émand forecasts prepared for VP® service territoryfor both the short
term and the longterm planning periods

A CEC statewide demand and energy forecasts.

A Demographic data and demand projections for the Southern Californiegionand Los
Angeles basin

A Hourly electric system loads and the historical penetration BERSs.
Reliability is a critical factor in each of these components.

VPU contracted with NewGen Strategies & Solutions to creatéhe shortterm andlong-term
forecast of electric demandisedin the development othe IRP.

Vernon Public Utilities 2023 IRP
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4. Energy and Demand Forecasts
Long-Term Energy Forecast Methodology

Random Forest Regression

NewGen employed arandom forest regression model that produced an hourly system to
forecast demand from 203 through 2015. The load forecast model relied on VPU historical
hourly load data from 2014 energy efficiency and demand response program performanites
guantity of rooftop solar installed, and information regarding known loadadded to or
removed fromthe system.

M any predictive modelsuse theforest regression modelt takeshistorical trends

and utilizes them to create a forecast that would match the predictor variables. Random
forestsutilize decision trees, which are binary decisions that tiieodel makes to determine
dataclassification. The random forest model takes the predictor variables and produsegeral
forecasts for the most likely value, in this case the kilowatts consumed in a specific hour, given
those predictors.

These forecasts can all differ slightly as each decision tree can go down a different path based
on theinput variables. For instance, one tree could decide that all the predictors resemble the
data point from aspecifictimestamp, still another tree mightdecide that the predictors most
resemble data from a different timestam@he model thenforecass usage as such. The

demand at these two times is likely very similar; the model rkasseveral slightly different
decisions toachievedifferent results. As aesult of these variations, the idea behind decision
forests is toobtain the average prediction from many decision trees to determine the best
possible prediction value for the set of predictor variables that are input into the model.

The model ran 500 terations ofhourly forecastsimulations based ora normal distributions of
each predicted hou standard deviation to account for peakausing deviationsMonthly and
annual peaks were then obtained from the 500 simulatioriBhe median peak for each month
in the simulation and thetenth percentile peal(fiftieth highes) arethenreported in the results.

Historic ForecastingPredictors

The first step in forecasting VP& future load was to explore historical patterns and deteine
which items would be important in helping to predict future load.

Historic Annual Demand and Energy

Since the year 2000, VP& peak demand and energy load has remained relatively flat with
fluctuations dueto changes in the economy, customer migratigmew customeradditions,
weatherand distributed energy resources such as energy efficiency measures and solar PV on
customer sites.

Vernon Public Utilities 2023 IRP



4. Energy and Demand Forecasts

Long-Term Energy Forecast Methodology

Table 7 shows VPU& actual peak demand andbad since2014, whichNewGen used in its

historical modding.

Year | Peak Demand(MW ) | Load (GWh) | Load Factor
2014 19100 1,1840 710%
2015 197.00 1,1640 68.0%
2016 19400 1,1540 67.0%
2017 184.00 1,1290 70.0%
2018 182.83 1125.7 70.3%
2019 180.35 1122.7 71.1%
2020 191.37 1,168.3 69.5%
2021 194.31 1,220.3 71.7%
2022 189.49 1,150.6 72.3%
Table7.  Historic Annual Peak Demand and Load

Average Daily Profile by Month

The daily load profile changes
each month throughout the
year (Figure 28). From May
through October, a peak
occurs around noon with a
slight increase in usage around
the later evening hours ending
at 9:00pPMm. In the other
months, the period from the
hour ending at 10:00am to the
hour ending at 2:00PM is

relatively flat, then ramps
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Figure 28. AverageDaily Profile by Month

VPU happens in August while the lowest peak for the year ocain December.Given the
differing characteristics of monthly loadthe modeling process used individual monthly

profiles to predict load values.
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4. Energy and Demand Forecasts
Long-Term Energy Forecast Methodology

Average Daily Profile by Weekday

Analyzing average usage by Average Daily Profile by Weekday (2014-2022)
weekday shows that "
L 170
A Sunday has a generally flat | —sun
profile and is the lowest . —Mon
usage day of the week. o o
Wed
A Monday has a rampingup | ™ _—
period in the morning thatis| ™ —si
lower than otherweekdays. | —
100
A Tuesday through Thursday ©
periods have similar load %
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shapes and are the highest o

energyusage weetlays. ; , }
Figure 29. Average Daily Profile by Day

A Friday has a ramping down
period in the afternoon and evening.

A Saturday shows significantly less usage thareekdays buidoes have a distinct ramping
down shape.

Given these distinct shape&epicted inFigure 29), the modeling and analysis process used
weekday average daily profiles as inpun its forecasting

Average Daily Profile byHolidays

Holidays generally appear to Average Daily Profile by Holiday (2014-2022)

have load shapesimilar to an 0

averageSunday profile 150 1

(Figure 30). The holidays with " | —Non-Holiday
the most significant change in 0 | T

load included New Yeais
Day, Memorial Day,
Independence Day, Labor
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Figure 30. Average Daily Profile by Holiday
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4. Energy and Demand Forecasts
Long-Term Energy Forecast Methodology

Average Daily Profile Changes OverTime

The monthly and yearly Average Daily Profile for August (2014-2022)

average loadshapes have h

demonstrated significant i S
off-peak usage in recent yesgr 10 s
mainly because a significant o | .

off-peak load was added to the —as
VPU electric system in the » o
summer of 202Q(Figure 31). 7 —a01
The year 2021 demonstrated e
the highest average dbi profile

for August; 2017 demonstragd 0
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the lowest. The modeling and
analysis process used a

classifying variable to indicate
whether a particular period was before or after Jur920.

Figure 31. Average August Daily Profile

Historical Weather and 48Hour Trailing Weather Predictors

Weather plays a significant role in electric load. In hot weather conditions, more energy is
needed to cool homes, businesses, and manufacturing equipment; and in cool weather
conditions, more energy is needed to warm those homes and businesses.

The IRP process used Rank and Average Temperature by Year

historical hourly weather data —a0

from the National Centers for | :gégg

Environmental Information to -

obtain the hourly weather for B

the last 20 years in the Vernon .

region. Next, a weather -

normalization analysiswas

performedby first applying the

Rank and Average method for

determining normal weather 50 —am
PR PPL Pl PRI P PP LS P I LI F P LGP m——verage

using the historical 26year Hour Rank of Month

Temperature (°F)
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70

weather data. This approach  gigyre 32 Example Rank and Aveage Weather Profiles
involves ranking each hour of

a given yearby temperature then taking an average over the first hottest hours, the second
hottest hours, and so on. This results in a dataset ranging from the average hottest
temperatures to the average coldest temperatures. Thagerage temperatures are then applied
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4. Energy and Demand Forecasts
Annual Energy and Demand Foecasts

to the year of interest, aligning the average hottest temperature with the hottest temperature of
the year(depicted inFigure 32).

ANNUAL ENERGY AND DEMAND FORECASTS

The modeling and analysis employed to develop this IRP was based upon an hourly peak
demand and energy forecast for the entire planning period. The model containbase forecast
created from the random forest model anftom individual load modifiers. The combination of
these two items creates the total projected loads.

The cumulative effect of several modifiers adjusts both the peak demand and energy forecasts.
These modifiers include the forecasted impact of solar PMERS, load loss, data centers,
hydrogen fuel, public and private electric vehicle charging stations, and energy efficignc
projects See AppendixD. Annual Energy Forecast Datdor the annual adjustments for these
load modifiers.

Vernon Public Utilities 2023 IRP



4. Energy and Demand Forecasts
Annual Energy and Demand Forecasts

Annual Peak Demand Forecast

Table 8 liststhe median peak demand forecasand the tenth percentile peak demanidr the
entire planning period. It was calculated from a base peak demand forec#s¢n modified by
severalload factors. The median peak demand forecasts an 18p&rcent increase over the
entire planning period.

Median Peak Demand(MW 10th Percentile Peak Demand(MW)
| Base 10 % Peak | Load Modifiers | 10 % Peak Total 10" % Peak
2023 190.2 (13.)) 1771 192.8 (13. 6) 179.2
2024 1905 6.5 184.0 193.1 2.9 190.3
2025 190.2 3.7 1939 192.8 39 196.7
2026 190.4 &3 193.7 192.6 3.6 196.2
2027 190.3 338 194.1 192.2 54 197.6
2028 190.2 45 194.7 192.9 42 197.1
2029 190.4 5Y 195.7 1931 6.5 199.6
2030 1904 6.8 197.2 192.8 6.2 199.1
2031 190.1 7.0 197.1 192.8 72 200.0
2032 190.2 7.7 197.9 192.7 78 200.5
2033 190.2 8.4 198.6 192.8 8.7 2015
2034 190.3 94 199.7 192.9 9.6 202.6
2035 190.3 10.3 200.6 193.0 10.7 203.6
2036 190.1 111 201.2 1925 12.2 204.7
2037 190.0 11.6 201.6 192.9 12.2 205.1
2038 190.3 12.8 203.1 192.8 14.0 206.8
2039 190.1 13.8 203.9 192.8 15.1 207.9
2040 190.2 14.7 204.9 192.8 16.1 208.9
2041 190.0 16.0 206.0 192.7 17.3 210.0
2042 190.3 16.8 207.2 193.0 18.1 211.1
2043 190.2 18.0 208.2 192.7 194 2121
2044 190.3 18.6 208.9 192.8 204 2132
2045 190.3 20.0 210.2 192.6 21.6 214.2

Table8.  Annual PeakDemand Forecast{MW )

Vernon Public Utilities 2023 IRP



4. Energy and Demand Forecasts
Annual Energy and Demand Forecasts

Annual Energy Forecast

Table 9 liststhe energy forecast for the entire planning periott.is similar to the peak demand
forecast,whereasthe energy forecastalculates thebase energy forecast then modifiedhe
energy forecasts a 21.22ercent increase over the entire planning period.

Energy Forecast(MWh )

Base Energy Forecast Load Modifiers Total Energy Forecast
2023 1,206,173 (66,669 1,139,509
2024 1,209,911 (29,620 1,180,292
2025 1,206,671 62,717 1,269,388
2026 1,206,554 95,294 1,301,848
2027 1,206,331 99,282 1,305,613
2028 1,209,919 103,575 1,313,494
2029 1,206,551 107,085 1,313,636
2030 1,206,194 110,958 1,317,152
2031 1,206,671 113,425 1,320,096
2032 1,209,992 118,081 1,328,073
2033 1,206,671 122,181 1,328,852
2034 1,206,671 126,557 1,333,228
2035 1,206,671 130,932 1,337,603
2036 1,209,992 135,633 1,345,625
2037 1,206,671 139,684 1,346,355
2038 1,206,671 144,059 1,350,730
2039 1,206,671 148,435 1,355,106
2040 1,209,992 153,186 1,363,178
2041 1,206,671 157,186 1,363,857
2042 1,206,671 161,561 1,368,233
2043 1,206,671 165,937 1,372,608
2044 1,209,992 170,739 1,380,731
2045 1,206,671 174,688 1,381,359

Table9.  Annual Energy Forecast{MWh )

Vernon Public Utilities 2023 IRP



4. Energy and Demand Forecasts
Rooftop Solar PV Installations

ROOFTOP SOLAR PV INSTALLATIONS

From 200852017, VPU implemented a solar incentivgprogram that encouragedommercial
and industrial businesse® install behindthe-meter solar PV systems/PU serves astomers
who patrticipate inthe program accordingto the terms and conditions of the Cit{s Net
Metering Service Schedule Nmber NM.

VPU currently has about 5 MW of existing distributed solar PV othe system.VPU is
currently working with customers on approximately MW of added solar load, of which

3 MW is currently under Building & Safety approval processStakeholdersurveysindicate that
customers are interested in VPU expanding its current pmagn to include community solar,
customersited solar installation and customersited solar system maintenance services.

Table 10 shows the historical and forecast values for distributed solar PV installations. Since
behindthe-metersolar power offsets some of VP® system load, the solar PV forecast was
applied to VPU peak demand and energy forecasts.

Year Installed Solar PV Capacity (MW ) | Installed Solar PV Energy (MW h)

2017 2481 5.02
2018 3.289 6.66
2019 S 6.84
2020 3.628 7.36
2021 4,007 8.11
202 4303 8.71
2023 5.000 10.12
2024 5.000 10.14
2025 5.000 10.12
2026 5.000 10.12
2027 5.000 10.12
2028 5.000 10.14
2029 5.000 10.12
2030 5.000 10.12

Table10. Rooftop Solar PVHistorical and Forecastinstallation Capacity and Energy Forecast

Vernon Public Utilities 2023 IRP



4. Energy and Demand Forecasts
Energy Efficiency Impacts

The PV Watts software was e e S oY v roreen
usedto model the impact of 00
additional solar installations 70000

This tool, provided by 50000
National Oceanic and o0
Atmospheric Administration, £ oo
uses the angland intensity of | *

sunlight during each hour of o
the year in any city to generate| ™
an hourly load profile for 10000
energy offset by VP& solar 0

2023 2024 2025 2026 2027 2028 2029 2030

generatorsFigure 33 depicts Solar PV Energy

the behindthe-meter solar PV gigyre 33 Behind-the-Meter Solar PV Energy Forecast
energy forecast for the

shortterm planning period.

ENERGY EFFICIENCY IMPACTS

VPU hasimplemented various customer programs to promote the efficient use of energy with
a specific focun key areassuch adighting, refrigeration, and air conditioning.In total, these
programs havegeneratedapproximately 3479 MWh in annual energysavings for fiscal year
2022, and a cumulative net energy savings of 40,48BVh from fiscal years 20142022.

A series of energ\efficiency regulationsapply to VPU (discussed irChapter5. Resource and
Program Review, including SB 1037, AB2227, and SB350. The City&s existing and future
building codes also include the staté& green buildingrequirementsoutlined in Title 24 and
CalGreen, which contains specific regulations for energy efficiency.

In 2021, the California Municipal Utilities Association (CMUA ) hired GDS Associates, Inc
(GDS) to analyze and quantify the potential impact of energy efficiency inRUG electric

service territory?* The CMUA study serves as the foundation for VP& energy efficiency
targets for fiscal years 2022 through 2031, which is to achieve 2,58Wh per year in energy
savings and 33'kW per year in demand reduction. Theenergy savings and demand reduction
figures were derived from the 1§ear average of the forecasted figures developed by GDS and
VPU.

VPU remains committed to developing and implementing cosffective energy efficiency
programs.Because VP@ customer bas is predominantly businesses that operate during

24 https:/lwww.cmua.org/files/CMUA%202020%20EE%20Potential%20Forecast.pdf

Vernon Public Utilities 2023 IRP
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4. Energy and Demand Forecasts
Price Forecasts

daytime hours, future programswill be focused on roundthe-clock refrigerationinitiatives as
well aslighting and air conditioning impactsfrom 7:00AM to 5:00PM. The modelingfor
energy efficiency progamsincluded flat profiles for the times indicated for refrigeration and
lighting, and temperature weighted loads for air conditioning.

PRICE FORECASTS

California currently mandates a 10@ercent shift to zerecarbon energy resources by 2045. As
such,the shift in supply forecasts continued growth leading to increasing curtailment
probability, lower average power prices, and increasing price volatility. The heavy solar
generation during the day in California is forecastito push onpeak power prices irCAISO
below off-peak power
prices in the neaiterm. $140

SP-15 Power Price Forecast

$120

Power Price Forecasi l | ' ‘
| | | ARRAN
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® O o N S D o> O P
P PSS PSS
U S S S R

A S © N D e
A
AR AR RS P sl o

Vernon Public Utilities 2023 IRP

4-11



Natural Gas Prices

4. Energy and Demand Forecasts

Price Forecasts

As more resources
with little to zero
variable cost come
online, implied heat
rates will drop,
resulting in natural gas
plants havng a harder
time clearing in the
market. Natural gas
prices are expected to
rise over time while
power prices are
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flat in the long-term.

Carbon Prices

Adding to the pressure
on natural gas
resources, the cost of
carbon emissions is
expected to continued
rise and accelerate ove
time. Over the course
of the entire planning
period, the carbon
emission costs are
forecast to quintuple.
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4. Energy and Demand Forecasts
Transportation Electrification Impacts

TRANSPORTATION ELECTRIFICATION  IMPACTS

The transition to transportation electrification has been spurred by SB0 and three CARB
measures: the ACAI, Advanced Clean TruckgACT), and Advanced Clean Fleet$ACF)
rules.

Zero-Emission Vehicle Adoption and Energy Impacts

The CEC& IEPR, through anadditional achievable transportation electrificationAATE )
framework, forecasts the adoption rate and energy impadétem three ZEV sectors(light-duty,
medium-duty, and heavyduty) by modeling three scenarios:

Baseline Scenario:Economic and demographic inputsvehicle 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 2022
Inflation Reduction Act; consumer model preference; anGARB& Innovative Clean Transmit
regulation.

Scenario 2: Direct, post-process alignment of lightluty ZEV sales that capture delayed
compliance or some exemptions with CARBs policies, in particularthe ACC Il rule;
lower prices for mediumduty battery-electric 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 stdight-duty and proposed
medium- and heavyduty regulations.

Figure 37 shows the forecast for mediurduty and heavyduty ZEVs a few years beyond the
shortterm planning period. Scenario 3, which accounts for complying with the Advanced
Clean Fleet rule, shows a populationf approximately 200,000 ZEVs by 2031.

[
o
o

AATE
Scenario 3

AATE
Scenario 2

Baseline
Forecast

»
o
o

Thousand MDHD ZEVs

2022 2024 2026 2028 2030 2032 2034

Figure 37. Medium- and Heavy-Duty Electric Vehicle Population Forecast

Vernon Public Utilities 2023 IRP
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4. Energy and Demand Forecasts
Transportation Electrification Impacts

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

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

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

Figure 38 depicts the corresponding increase in energy growth over the same adoption rate
period. An increase of approximatsi 35,000GWh is forecast for 2031.

< 70,000 AATE
= Scenario 3
o 60,000
AATE
50,000 Scenario 2
40,000 Baseline
30,000 Forecast
20,000
10,000

00— t + t + + +
2022 2024 2026 2028 2030 2032 2034
Figure 38. Transportation Electrification Demand Forecast

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

Electric Vehicle Impact

While its residential population is low, the City of Vernonseesan influx of almost 50,000
vehicles every day. Because of the ACICrule, an increasing rumber of these vehicles will be
ZEVs, and thus increase energy demand and the need fituig-in electric vehicle (PEV)
charging stations.

As of 2022,the City of Vernon hadover 120electricbased, lightduty vehicles registered across
one zip code, which is approximatelythree percentof all light-duty vehicles in Vernoris service
territory.2s In addition, VPU expects that several commercial and industrial fleets will
transition to ZEVs, including the City of Vernoris municipal fleet.

By 2026,over 30 percentof light-duty vehicles in VPUs territory are expected to be zero
emissions to meet the ACGI mandate. Based on this knowledge, VP& 2023IRP consideed
the increased energy demands of transportation electrification and incorpordtearious state
mandates in effect.

% https://www.energy.ca.gov/data -reports/energy-almanac/zero-emissionvehicle-and-infrastructure-statistics/light-duty-vehicle
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4. Energy and Demand Forecasts
Transpartation Electrification Impacts

To forecast EV penetration over the shoterm planning period, the IRP process used two EV
load profiles:one for public daytime charging and one fonon-business hour chargingmostly
for fleets.

The load profilesinclude an area to scale the amount of anticipated energy for both types of
charging which wasthen added to the hourly forecast The model assumed fleets grew based
on the City of Vernon® vehicle electrification planThe model assumed thaapproximately
2,500passengeEVs were added each yeawhich representsan estimated fivepercent of the
50,000 vehicles estimated to enter Vernon daillfinally, the model assumed that 3percent of
these EVs were charged in Vernon, each averagih@O00kilowatt hours (kWh) of total
chargingconsumption annually.

VPU estimated the increase in PEV adoption compared to the overall adoption rate for the
entire state.Table 11 lists the California and VPU forecast for PEV adoption levelséight-duty,
medium-duty, and heavyduty ZEV penetration, bothfor the next decadetogether with the
small amount of corresponding addition to peak demand and energy consumption for the
VPU PEV population.

California Light -Duty Medium & Heavy Vernon Peak Demand | Energy
Year PEVs VPU PEVs VASYES Duty ZEVs VARV (MW) (GWh)

2023 1,394,050 836 1,478,300 5,705 2,500 08 42
2024 1,625912 976 1,980,449 7,564 5,000 0.9 49
2025 1,866,987 1,120 2,522,018 15,293 7,500 11 Gt5
2026 2,114,946 1,269 3,024,620 25,066 10,000 12 6.2
2027 2,367,753 1421 3,550,516 39,570 12,500 13 6.9
2028 2,623,702 1574 4,123,937 58,534 15,000 14 7.5
2029 2,881,494 1,729 4,743,520 82,450 17,500 16 8.2
2030 3,140,242 1,884 5,437,522 108,278 20,000 17 89
2031 3,378,183 2,027 6,179,620 137,783 22,500 18 g5
2032 3,628,471 2,177 6,976,097 168,022 25,000 20 10.2
2033 3,878,759 2,327 7,831,051 198,792 27,500 21 10.9
2034 4,129,047 2477 8,749,727 229,097 30,000 2.2 115
2035 4,379,335 2,628 9,762,085 262,568 32,500 2.3 12.2

*  Amounts in these rows highlighted in blue are extrapolated from 2023030 data
Table11. Plug-In Electric Vehicle Adoption Forecastand Load Impacts

In 2023, the capacity(in MW ) required for charging PEVs in the City of Vernon represented
only 0.45 percent of peak demand. By 2035, that amount rises to 1.17% of peak demand, an
increase of almost 26@ercent. Similarly, the enegy (in GWh) required for charging PEVs in
the City represented only 0.3®ercent. By 2035, that amount rises to 0.9krcent, an increase
of almost 250percent.

Vernon Public Utilities 2023 IRP
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4. Energy and Demand Forecasts
Transportation Electrification Impacts

Scenario 2 from the CE@ IEPR forecasts an increase of approximately 1,0p8rcent by 2035,
from approximately 5,000 GWh to approximately 50,00@Wh (seeFigure 38).

Table 12 lists the changes ifEV coincident peak demand, energy load, GHG emission due to
increasing ZEV penetrationand the increasing nmber of EVin the City of Vernon contrasted
with the equivalent emissions from the gagowered vehicles they replace

EV Coincident EV Energy Load | GHG Emissions Equivalent Emissions
Peak (MW) (GWh) (MT) Number of EVs | from Gas Vehicles (MT)
2024 0.26 479 2,340 5,000 5,406
2025 2.26 9.40 4,592 7,500 10,608
2026 3.00 14.01 6,843 10,000 15,810
2027 453 18.62 9,095 12,500 21,013
2028 5.60 23.19 11,327 15,000 26,170
2029 6.90 21.67 13,516 17,500 31,226
2030 7.48 32.04 15,650 20,000 36,157
2031 8.38 36.42 17,790 22,500 41,100
2032 9.11 45.30 22,127 25,000 51,121
2033 10.01 49.55 24,203 27,500 55,918
2034 10.90 53.92 26,338 30,000 60,849
2035 11.79 58.30 28,477 32,500 65,792
2036 13.16 62.85 30,700 35,000 70,927
2037 13.54 67.05 32,751 37,500 75,666
2038 14.49 7143 34,891 40,000 80,609
2039 15.39 75.80 37,025 42,500 85,541
2040 16.32 80.41 39,277 45,000 90,743
2041 17.17 84.55 41,299 47,500 95,415
2042 18.06 88.93 43,439 50,000 100,358
2043 18.95 93.30 45,573 52,500 105,290
2044 19.90 97.96 47,849 55,000 110,549
2045 20.77 102.05 49,847 57,500 115,164

Table12. Peak Demand, Energy, and GHG Emission Impacts of ZEV Penetration

Vernon Public Utilities 2023 IRP
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5. Resource and Program Review

As required by SB350, the CEC established annual targets that will achieve a cumulative
doubling of statewide energy efficiency savings well asdemand reductions in electricity and
natural gas end uses by 2030. In addition, Executive Orders9-20 andB-32-15 established
targets for ZEV sales and expansion of EV charging infrastructure. 87 directed CARB and
all local air districts to take measures to protect disadvantaged communit{Es\C s) from
adverse impacts of air pollution.

VPU offers several incentives and programs to support energy efficiency, demand response,
and EV adoption to align with the staté climate and transportation electrification goals/PU

is also actively investing irexparding EV charging infrastructure for the public and for the
City of Vernon EV fleet.

ENERGY EFFICIENCY TARGETS

VPU

PUC Section 9621 requires the CEC taddress energy efficiency and DSM programs, energy
storage, RA, and transportation electrificationSB 350 establishd annual targets for statewide
AAEE savingsand demand reduction that will produce a cumulative doubling of statewide
energy efficiency savings for endse retail customers by 203tility and non -utility programs
for both gas and electrity can contribute toward that goal.

Table 13 contains VPU& annual and cumulative energy efficiency saving targets with CEC
adjustments.

Annual

2015 | 2016 | 2007 | 2018 | 2019 | 2000 | 2001 | 2022 | 2023 | 2024 | 2005 | 2026 | 2007 | 2008 | 2029
6 | 2 | 4| 3| 3| 3| a]a]ls]s]s]3s]|3s]2]:2

Cumulative | 6 8 12 15 18 21 25 29 32 35 38 41 44 46 48

Table13. Annual Electricity Savings Targets with Adjustment§GWh )26

% Senate Bill 350: Doubling EneEfficiency Savings by 208lifornia Energy Commission. Publication Number:
CEC-400-2017-010-CMF; Table A-10.
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5. Resource and Program Review
Energy Efficiency Programs

Adjustments to these targets generaligivolve shifting savings to avoiddouble counting, and to
extrapolate savings for 2027 through 2029. VPU continues to utilize all available resources to
achieve the energy efficiency targets, including continued implementation of its lesgnding
customer programs and identifying futureltallenges that can drive the development of new
offerings and services.

ENERGY EFFICIENCY PROGRAMS

To comply with AB 1890, VPU must charge 2.8Bercent of electric revenues to implement the
following Public Benefit program categories:

A Costeffective energyefficiency programs and services

A Development and implementation of existing and emerging renewable resource
technologies

A Research, development, and demonstration programs and projects

A Income-qualified bill assistance

Since 2011, VPU has offered cost effective energy efficiency and DSM programs to achieve its
annual savings targets and assist customers in managing their energy bills. These programs
include incentives to explore and implement energy efficiency technolegi The current VPU
program provides incentives to customefsr energy savings that are obtained by retrofitting to
LED lighting technology and instaling energy efficient equipmentin addition, VPU also

offers free comprehensive energy audits to alectriccustomers, which provide a starting point
for organizations interested in developing a broader energy management strategy. Through this
service, customers receivedetailed anaysis of their energy consumption, coupled with
suggestectnergyefficiency improvementsto realize cost savings.

To comply with SB 350, VPU has established annual targets for statewide energy efficiency
savings and demand reduction that will achieve a cuntative doubling of energy efficiency
savings from retail customers by January 1, 2030Dhrough its comprehensive energy audit
services and overall customer educatiolPU hasencouraged its commercial and industrial
customers toremain steadfast in evaluing ongoing potential energy savings realized by
replacing inefficient compressors or use of heat conversion and refrigeration controls
technology to save energWPU has also soughenergy efficiency savings through water and
gasinfrastructure upgrades distribution system equipment and conductor upgrades, and
retrofitting City facilities.

The increases irenergy efficiency savingarereflected in the VPU peak demand and energy
forecasts.
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5. Resource and Program Review
Energy Efficiency Programs

Demand Response Programs

Based onits commercial and industrialcustomer baseVPU has limited capabilities for
demand respons€¢DR) programs since most businegsocessegannot bereadily interrupted
to avoid economic losses frona lapse incustomerproduction processesSinceVPU customers
did not indicate a strong nterest intraditional DR programs DR resourcesare not included as
candidate resource options) the modeling for a preferregortfolio. Nevertheless, VPU
continues to identify strategic partnerships to advanemergy storagen customer premisess
a form of DR.

VPU implements a few reliability-driven programs and services that differ from traditional DR
offerings. For example, VPU offers aoluntary load reduction programin the form of
discounted rates to customensho canreduce their loadin the event of an energy emergency.

Demand-Side Management Programs

VPU offers several energy efficiency and DSM programs for its commercial and industrial
customers.

Customer-Directed Programs. VPU funds customized projects demonstrating energy
efficiency and cost savings. Customers must fund at least @ércent ofthe total project cost.
Projects are only eligible if they do not qualify for the other programs.

Energy Audit Program. This programprovidesfree on-site audits for commercial and
industrial customers and includes a comprehensive audit that analyzes a custoi@egnergy
usage and costs, identifies potential energy conservation measures, and recommeffidg&ency
improvements.

Time-of-Use Rate Programs.Any customer withan electricalload that exceeds 10&W is
eligible for time-of-use rates. By shifting energy usage to times of the day wredactric rates
arelower, customerscan achieve cost saving$n addition, energy consumption by customers
during off-peak hours also lower&¥PU& peak denand, which potentially defersthe need to
add moreresource capacityMost of VPU& largecommercial and industrialcustomersusethe
TOU rate schedule

Customer Incentive Program. This program fundsthe retrofit and implementation ofenergy
efficiencytechnologies and equipmentsuch as_ED lighting, variable speed drives, air
compressors, motorsrefrigeration, and air conditioning upgrades. The City of Vernon, also a
VPU electric customer, successfully utilizethis program to retrofitcity facilities with LED
lighting to reduce energy consumption in municipal operations

Net Energy Metering. Since January 2010YPU hasoffereda NEM p rogram for customers
that install qualifying solar PV systemson their premises.
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5. Resource and Program Review
Energy Efficiency Program Impacts

ENERGY EFFICIENCY PROGRAM IMPACTS

The impacts from VPU® energy efficiency and DSM programs are quantified ifable 14,
which contains the annual net savings in MWh from fiscal years 2082022.

Installation Year and MWh Savings

Description 2015 2016

Cumulative Net 2,299 8,123 10,253 12,349 17,73 25,381 33,967 37,00 40,48
First Year Net 2,299 5824 2,130 2,096 5384 7,654 8,580 3,03 3479
Lifecycle Net 25,948 17,68 12,615 17,826 66,720 92,782 108,940 38,250 46,86

Table14. Cumulative Historical Energy Efficiency Savings: Fiscal Years 2082022

Energy Efficiency Incentive Program

Improvements in ighting technologyhave resulted irefficient LED solutionsthat use less
energyand create a longeruseful life. The VPU Customer Incentive Rogram provides rebates
on above code kWh savings from LED lighting retrofits. Th@on-lighting incentive portion of
the VPU program includes variable speed drives, air compressors, motors, refrigeration, chiller
replacement, air conditioner replacement, and building envelopggrades The program also
includesrebates forthe abovecode savings generated vienergy management systents other
load-controlling devices.

Table 15lists the energysavingsfor the Customer Incentive Program from fiscal years 2018
through 2022.

Program FY 2019 FY 2020 FY2021 FY2022

Lighting 4,528 0.95 7,209 1.67 6,585 0.98 2,687 043 2,934 0.65
Non-Lighting 856 0.00 445 0.00 1,995 0.02 352 0.13 545 0.04
Total 5,384 0.95 7,654 1.67 8,580 1.00 3,039 0.56 3,479 0.69

Table15. Historical Lighting Incentive Program Savings: Fiscal Years 2088022
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5. Resource and Program Review
Energy Efficiency Potential Forecasts

ENERGY EFFICIENCY POTENTIAL FORECASTS

To comply with AB 2021, POUslike VPU mustidentify 10-year energy efficiency and
demand reduction forecasts every three years. 2227 changed the adoption timeline &m
every three years to every four years, starting in 2013. VBl¢urrentten year forecast runs
from 202252031, with a fouryear adoption timeline from fiscal year 2022 through fiscal year
2025.

VPU®& annual energy efficiency and demand reduction targetre 2,567MWh and 337 kW.
The targets were derived based on the tgrar average market potential.

Energy Efficiency Potential Forecasting Study

A\ a

VPU contracted with GDS to conduct the 2020 California Municipal Utilities Association
(CMUA ) Energy EfficiencyPotential Forecasting Study. Thetudy results are specific to
VPU® service territory and account for unique characteristics, customer base, climate zone,
economic conditions, and other relevant factors. The study forecasted potential energy
efficiency savings for 2022 through 2031. VPU plans to conduct the next study durifigcal
year 2025 to forecast potential savings for 2@through 203%.

The study provides a roadmap for VPU as it develops strategies and programs for energy
efficiency. Thedevelopment of market potential estimates for a range of feasible measures is
useful for program planning and modification purposes.

Summary of Market Potential

VPU & cumulative energy efficiencypotential forecastfrom fiscal year2022through fiscal year
2031 ispre-set at 25,669MWh. This results in an average annuajross savingsarget of
0.22percent offorecasted retaienergy salesTable 16 contains the specific annual demand
reduction impacts by sector. These data were useddreateFigure 39: Net Incremental
Market Potential by SectofMWh ) and Percent of Sales

0 0 0 024 0 026 0 0

Total Market Potential 749 765 694 604 356 103 40 16 17 18
Resdential Market Potential 0 0 0 0 0 0 0 0 0 0
L b 729 | 765 | 6% | 604 | 36 | 103 40 16 17 18
Potential

Table16. Net Incremental Market Demand Potential By Sector
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5. Resource and Program Review
Energy Efficiency Potential Forecasts

Table 17 contains the specific annual energy impacts by sector. These data were also used to
createFigure 39: Net Incremental Market Potential by Secto(MWh ) and Percent of Sales

0-Year Energy Goa emental Ne
All Secto 0 0 024 0 026 0 028 029 030 0
Total Market Potential 5,247 5,504 5,069 4,489 2,575 876 564 446 445 449
Regdential Market Potential 0 0 0 0 0 0 0 0 0 0

Non-Resdential Market

. 5,247 5,504 5,069 4,489 2,575 876 564 446 445 449
Potential

Total Potential as a% of Total

Sales 0.45% 0.47% 0.44% 0.39% 0.22% 0.08% 0.05% 0.04% 0.04% 0.04%

Resdential Potential as &% of

o 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Resdential Sales

Non-Resdential Potential as

. . 0.45% 0.47% 0.44% 0.39% 0.22% 0.08% 0.05% 0.04% 0.04% 0.04%
a% of Non-Resdential Sales

Table17. Net Incremental Market Energy Potential By Sector

The energyimpacts are a percentage of forecasted sedmrel and total sales. Incremental
annual savings range from 2,62RIWh to 9,912 MWh, which corresponds to 0.04percentto
0.47 percentof forecasting sales.

Flgure 39 depICtS the Incremental Market Potential by Sector
market potential for All Sectors Energy Potential and Percent of Sales

6,000 0.50%
the residential and
non-residential sectors,|  sow
as well as the total
incremental potential

0.45%
0.40%
0.35%

4,000
0.30%

as a percentage of total % S0 025% §
sales for the 1¢/ear oz £
period of 2022 to 2031.| o &

0.10%

At a glance,the City of 1000
Vernond results
) 0.00%

Include' 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031

0.05%

mmm Residential Incremental Market Potential mmm Non-Residential Incremental Market Potential

A A 202252031 e Total Incremental Potential a5 a % of Total Sales
average annual Figure 39. NetIncremental Market Potential by SectofMWh ) and Percent of Sales
gross savings target
of 0.22 percentof forecasted retail sales

A A 202252031 average annual net savings target of 0j22rcentof forecastedretail sales.

The results also include separate estimates of the future energy savings impact from Codes and
Standards advocacy.
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5. Resource and Program Review
Energy Efficiency Potential Forecasts

Codes and Standards

The summary of potentialenergy efficiency savingsepresents the base case resulBDS also
producedestimates of savings claims faCodes and Standardadvocacy Table 18liststhe
base market potential andn estimate ofCodes and Standardadvocacy savings. Th€odes
and Standardsestimates are considered as sgwlary to the base market potential.

0 ead erg Oad ementa e
A ecto 0 0 024 0 026 0 028 029 030 0
BaseMarket Potential 5,247 5504 5,069 4,489 2575 876 564 446 445 449

Codes & Standards Advocacy | 4,209 4118 3,790 3,699 3,547 3,390 3,153 2,766 2,450 2,138

Table18. Net Incremental Market Potentiald Base And Codes and Standards

Potential Net Market Energy Efficiency Savings

Figure 40 depicts the ]
) Incremental Net Market Potential by Sector
incrementatet market All Sectors Energy Potential and Percent of Sales

potential energy - -
efficiency energy 10000
savings(in MWh ) until
2031. The impact of

energy savings through § 6000
Codes and Standards

0.8%

0.7%

8,000 0.6%

0.5%

0.4%

Percent of Annual Sales

savings are also 000 03%

H 02%

included. The oo

residential impact is - 0%
.. [ | ] || ||

mlnlmal due to the ’ 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 oo

small number of mmm Residential Incremental Market Potential = Non-Residential Incremental Market Potential

Codes & Standards (if claimed) ——Total Incremental Potential as a % of Total Sales

residentialaccounts in

VPU territory. Figure 40. Incremental Net Market Energy Efficiency Potential by Sector
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5. Resource and Program Review
Transpartation Electrification

Figure 41 depicts the _ _
Cumulative Net Market Potential by Sector
cumulativanet market All Sectors Energy Potential and Percent of Sales

70,000 o
potential energy
efficiency energy 60000 n
savings(in MWh ) until 50000
2031. The impact of
energy savings through
Codes and Standards 30000

0%

savings are also 20000 ‘
included. The
. . . « 10,000
residential impact is I I
o] .— 0.0%

minimal due to the

4.0%

40,000
3.0%

MWh
Percent of Annual Sales

~
Q
Ed

2022 2023 2024 2025 2026 2027 2028 2029 2030 2031

Sma” number Of mmm Residential Cumulative Market Potential mmm Non-Residential Cumulative Market Potential
re3|dent|a| accounts |n Codes & Standards (if claimed) ——Total Cumulative Potential as a % of Total Sales
VPU® territory Figure41. Cumulative Net Market Energy Efficiency Potential by Sector

TRANSPORTATION ELECTRIFICATION

Emissions from the tansportationsectorconstitute Californias largest source oGHGS,
represening more than double he GHG emissions associated with the electricity secter.
Transportation electrificationhelpsreduceGHG emissionswhile meeting California®
aggressivelimate goals. Executive Order B48-18 signed by Governor Brown in 2018 set a
target forfive million zero-emission vehicles and 250,000 public EV charging stations by 2030.
In 2020, Governor Newsom set a goal under Executive Order-RB-20 for all in-state sales of
new passengeto be zereemissions by 203%nd all new medium and heavy-duty vehicles to

be zereemission by 20453

VPU is committed to supporting the transportation electrification goals set by California and
align with the statés GHG emissions reduction targets.

27 https://ww2.arb.ca.gov/ghg -inventory-data
2 https://www.cpuc.ca.gov/industries -and-topics/electrical-energy/infrastructure/transportation-electrification
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5. Resource and Program Review
Transportation Electrification

Transportation Electrification Programs

To help support the growth of transportation electrification, VPUhas several incentive
programsdesigned to encourage the adoption of EVs and expand EWarging infrastructure

VPU Commercial EV Charger Incentive Program. This programis designed to offset the
upfront costs of purchasing and installing qualifying EV chargers for your business, fleet, or
employees. All commercial VPUelectriccustomers can receive a $3,000 rebate per port for the
installation of a qualifying smart L2 EV charger. Additional bonus incentives are available for
VPU customers that installL3 DCFCs orinstall qualifying smart L2 EV chargers at affordable
housing structures serving 8percentor more incomequalified individuals (defined as persos
and families at or below 50 percent of s AngelesCounty median income, adjusted for family
size and revised on an annual basis

VPU Commercial Electric Forklift Incentive Program. This programis designed for
commercial and industrial customers looking to eledfy their forklift fleet. VPU offers a
$3,000 rebate toward the lease or purchase of an electric forklift. VPU recognizes the
importance of reducing GHG emissions through electying the movement of goodsnd
off-road vehicles.

VPU Residential EV Rebate Program.This programprovides eligible residentiaklectric
customers with $2,500 for purchasingr leasing an EV and $2,500 for installing a qualifying
EV charger.

VPU continuesto explore additional opportunities to provide incentives for the edtrification
of medium- and heavyduty vehicles and rail.

Customer Education and Outreach

VPU crosspromotes several external resources available for customers who are lookang
make theswitch to electric vehicles orconsideringinstalling EV charging infrastructure.

The OEIl ectr i c [FavalabletHrough Vaiok, eohtdins a wealth of resources
designed to inform utility customers on everything related to EVs. This includes a tdol
search forvarious consumer electric vehicle and charger ind@res. The platform also contains
a home charging advisowho can estimate the cost of equipment, installation, and operation
of EV chargers.

The ORepl ace Yo ufromtRei Sduth@oapt AioQuality Management District
(SCAQMD ) offers up to $9,5000 replace gasoline vehicles 2007 or oldesth EVs for
qualifying customers.

The CA Clean Vehicle Rebate Program offered B§ARB provides up to $7,500 in rebates for
qualifying customersto buy or lease an eligible EV.

Vernon Public Utilities 2023 IRP
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5. Resource and Program Review
Transportation Electrification

To increase community awareness anehgagement)VPU has developed a custom branding
calledo EI ect r i fplgced\brall af thepdblicly available DCFCs owned by the City of
Vernon. VPU promotes its public EV charging depots on the Ci@y social media accounts
along with content in its navsletters.VPU is working closely with its customers to better
understandthe different transportation electrification roadmaps for each organization and how
VPU can provide support through this transition, eithewith infrastructure adjustments or
financial incentives VPU continues toconside additional customer education and outreach to
support transportation electrification

Electric Vehicle Charging Rates
VPU offers qualifying commercial electric customers a timef-use rate planTOU-V). The
TOU -V electric rate scheduléncludes the following monthly charges:

A Customerand automated meter readingAMR ) charges that remains the same yeamound.

A Energy charge foon-peak, midpeak, and offpeak ELECTRIFY

energy charges for the summer and winter seasons

A Demand charge for onpeak and midpeak charges for
summer and winter seasonff-peak is notcharged,
but customers are subject to minimum demand charges

The summer season runs frorivlay 1 through October 31
each yearthe winter season runs from November 1 VE R N D N
PUBLIC UTILITIES

through April 30. On-peak hours arel PM to 7 PM On
summer weekdays except holiday$id-peak hours ar©@ AM to 1 PM and 7 PM to 11 PM on
summer weekdays except holidays, arflaM to 5 PM on winter weekdays except holidaysAll
other hours are offpeak.

In the near term, VPU plans to review electritate design options for electric vehicles.

Municipal Fleet

The City of Vernon® municipal fleet consists ofiearly 200vehicles, includingapproximately a
dozenlight-duty EVs that are currently in operation. The City is planning to adten more

EVs. Out of theseen, three EVs have been ordered and will be delivered in the near future; the
remaining seven EVs will be integrated into the city fleet as existing ICE velais are replaced
and taken out of operation. Both VPU and the Cityill continue to evaluate opportunities to
convert older and highempolluting fleet vehicles to EVs asnore optionsbecome available from
vehicle manufacturers

2 https://www.cityofvernon.org/government/public -utilities/rates-fees/-folder-49
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5. Resource and Program Review
Transportation Electrification

Electric Vehicle Charging Irfrastructure

VPU continues to expand its EV charging infrastructure for the public, City employees, and
the municipal fleet while utilizing its incentive programs to encourage the installation of EV
chargers on private properties.

VPU is also proactively tansforming its power distribution systems to accommodate the
growth of EV charging. In particular, the utility® 2020CIP included funding to replaceaging
substation transformersupgradingthem with a reliability investment for a voltage conversion
that addedcapacity. These distribution upgrades forrad the structural underpinnings
necessary to expand future EV charging infrastructure. The upgrades endbl®U to engage
various commercial and industrial customers who are interested in increasing their existing
capacity to electrify their fleet

EV Charging Station Installations

Starting with the City of Vernon, VPU has installed_2 EV chargers at several city sites, with
plans to continue and expand the availability of EV charging to support curreaind future
needs of employees and the municipal fleéfo promote adoption of EVs among city
employees and provide EV charging to the existing city fleet, VPU installeser 40L2 EV
chargers at Vernon City Hall. In addition, VPU also installed four L2 EV Chargers &GS to
support fleet and employee charging/PU plans to continue to offer utility and City
employees with access to EV charging infrastructure located in employee and fleet parking
facilities.

VPU has expanded its public EV charging infrastructure with several new capital projects,
including two future sites that are anticipated to be completed in 2024. In July 2023, VPU
partnered with Tesla to launch its first public DCFC site. The Soto EV Charging Depot
features ten ChargePoint DCFCs that deliver up to 628V of energy and eight Tesla V3
Superchagers. VPU plans to partner with Tesla to open its second site called the Alameda EV
Charging Depot, which will also be equipped with a mixture of ChargePoint DCFCs and

Tesla V3 Superchargers. VPU is currently developing its third, public DCFC site thatlvgffer
between 10o 14 L3 EV chargers.

Future EV Charging Station Projects

The City of Vernon is anticipating the launch of its first commercial fleet charging depot soon.
The EV charging depot will be equipped with a mixture of L2 and L3 fast chargeiPU is
working to provide temporary electricity service so the depot can be operational by the end of
the calendar year.

VPU expects the electric load to be approximateB/MW once the depot becomes fully
operational. VPU is actively working to connect ¥rnon businesses that are interested in a
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5. Resource and Program Review
Underserved and Disadvataged Community Initiatives

dedicated site for commerci al EV fleet chargini
needs and goals of transportation electrification for local companies.

UNDERSERVED AND DISADVANTAGED COMMUNITY INITIATIVES

VPU is committed to ensuring that potential impacts omcome-qualified customers and
DACs are a primary consideratiorwhen designing EV programs and expanding EV charging
infrastructure.

EV Chargers in DACs

Based on the California Office of EnvironmentaHealth Hazard Assessment (OEHHA),

VPU® entire electric service territory (zip code 90058) is located in a DAC. VPU is actively

addressing the lack of EV charging infrastructure in the DAC by launching its first publicly

available L3 DCFC depot in July 2@3. A second proposed site is scheduled to be completed

by the end of 2023, with a third proposed site scheduled for completion in 2024. All three of

the public DCFC depots are located close to several major interstate and intrastate highways.

Vernon& pubic EV charging depots provides the infrastructure necessary to support battery
electric vehicles in the 0Gateway Citiesd regi
adoption of zero emission electric vehicles in underserved communities.

As notedu n d e r Trandpatation Electrification Programsd s ecti on, EV chargin
infrastructure serving affordable housing quall
$12,000 per eligible EV charger. VPU residential customers cancateceive up to $5,000 with

the purchase of a qualifying EV and installation of an eligible EV charger. VPU will continue

to offer rebates and work closely with its customers to remove EV adoption barriers across its

service territory.

Environmental Sustanability

AB 617 directed CARB and all local air districts, including the South Coast Air Quality
Management District (SCAQMD), to take measures to protect communities disproportionally
impacted by air pollution. The bill promoted the development of a newoenmunity -focused
program to effectively reduce exposure to air pollution and preserve public health. Among the
highest priority communities are East Los Angeles, Boyle Heights, and West Commerce;
southeast Los Angeles; and south Los Angeled| areas thatare in close proximity to theCity

of Vernon.

Vernon Public Utilities 2023 IRP
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5. Resource and Program Review
Underserved and Disadvantaged Community Initiatives

Vernon is developingan Environmental Sustainability Action Planto comply with AB 617.
The City hassolicited a survey to gather the top concerns of residents aity employees. The
Sustainability Action Plan is expected to be finalizethter this year. In the meantime, the City
has already undertaken a number of initiatives toward this issue.

Vernon Public Work s developed of an Urban Tree Canopy assessment in partnership with
Gateway Cities Council of Government§GCCOG), Loyola Marymount University Center
for Urban Resilience(LMU CURes), and TreePeople. The assessment found that up to

51 percent of the City& surface area could accommodate tree plantingsalso identified highly
suitable locations for prioritizing plantings. Thedrban Tree Canopyanticipates
communitywide benefits from tree plantings that include greener spaces and beautification,
shading, mitigation from heat, improvements to local air quality, and improvements to
pedestrian pathways. The City of Vernon is recognized as a Tree City by the Arbor Day
Foundation.

As the City® electric utility, VPU:

A Has reduced generation from its locatatural gas power plant, MGS, over the last year by
approximately 23 percentby favoring lower cost renewables during peak production of
renewables. This reduction has also reduced GHG emissions in the area.

A Continues to providefree comprehensive energgudits forindustrial businesseshat are
uniguely tailored to their needs.Recommendationsinclude efficient lighting, cold storage
refrigeration, and energy efficient machinery.

A Offers two rebate programshat help reduce GHG emissions: a rebate of up &b,000 for
EV purchasedor residential electric customers and a broader GHG reduction rebate for gas
customers. Using the gas utilit§s GHG reduction rebate, VPU has funded Vernon business
customerg®unigue GHG reduction programs including the purchasefdower emission
machinery, electric forklifts and natural gas truck fueling stations.

A Provides net metering rates for customers who install behitide-meter renewable
generation.

The City of Vernon and VPU continue to explore, and implement, whepossible, initiatives
that support GHG emission reductions that directly affect DACs.
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6. Transmission and Distribution

BULK TRANSMISSION SYSTEM

Bulk Transmission System

VPU is a POU whose load is under CAIS@s jurisdiction. Most of VPUG load and generation
capacity is within the CAISO BA. As such, VPU accesses the CAISO transmission grid for
delivery of its market energy purcses and regional PPA generation to its energy needs.

VPU customers through their electric ratespay a transmissionaccess chargélrAC) and a grid
management chargéGMC ), through aTransmission Control Agreemen{TCA), to CAISO
for transmissionaccessVPU was one of manyParticipating Transmission Ownes (PTOs) in
CAISO. Capital costsfor transmission system upgrades and expans@nithin CAISO&
transmission networkareincluded in the TAC and GMC and recovered through CAISUs
TCA.

Transmission Servte Agreements

The City of Vernon had executed CAIS@ TCA in 2001 and was a PTO, only by virtue of its
three Existing Transmission Contracts (ETCs), which were turned over to CAIS®
Operational Control as Transmission Entitlements.

VPU relied ontransmisson contracts with Los Angeles Department of Water and Power
(LADWP ) and Southern California Edison §CE) to transmit its outof-state power resources
to its electric system load.

These contracts entitled/PU to:

A Victorville -Lugo Midpoint 500 kV line that interconnects the LADWP Victorville
substation to the SCE Lugo substatian

A Lugo Midpoint -Laguna Bell 500 kV line that interconnects the SCE Lugo substation to the
Vernon Laguna Bell substationThese rights included transmitting the capacity from the
Palo Verde Nuclear Generating Statiom Arizona.
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6. Transmission and Distribution
Bulk Transmission System

A Mead-Laguna Bell 230 kV line that interconnects the SCE Mead substation to the Vernon
Laguna Bell substationThese rights included transmitting the capacity from thdoover
Dam Hydroelectric Power Plantin Nevada.

On October 7, 2022, VPU terminated all three of its transmission contracts with SCE and
LADWP after determining that the existing ETCs were no longer economically beneficial for
its ratepayers. As a result, VPU no longer participates in the CAlS@arket as a PTOVPU
continues to participate in the CAISO market as a metered subsystem (MSS) under an MSS
Agreement with CAISO. CAISO concurred with the termination of these three ETCs and
Entitlements, and VPU® withdrawal from the TCA. VPU then filed for FERC approval to
terminate its Transmission Owner (TO) Tariff and received approval in 2023.

Laguna Bell Corridor Line Upgrades

In 2020, CAISO approved a major upgrade to the Laguna Bell transmission corridor. An
assessment ohie SCEmetro areaidentified thermal overloadson the transmission line.

The Laguna BellMesa#1 230 kV line overloaded for a commonmode P7 outageas well as
for P3 andP6 contingencies. Thed.aguna BelltMesa#1 230 kV line overload mitigation
identified in the policy-driven needs assessment eliminated the overloads.

SCE submitted a proposal teeconductor the existing Laguna BelMesa#1 230kV line with
Aluminum Conductor Composite Core(ACCC) conductorsto increase the line ratingThe
project could address the portfolisesource deliverability issue identified in the policgdriven
transmission analysis and provide reliability and economic benefits. The length of the line to be
rewired is approximately five milesThe targeted inservice datds the fourth quarter 0f2023.

The initial conceptual estimated cost for the project is $15 millioAfter further evaluation,
SCE adjusted the cost to $17.3 milliarwhich includes necessary upgrades of the Laguna Bell
Substation terminal equipmenthat were not part of theoriginal estimate.

The project ncreaseghe line rating by approximately 42percent,to 3250/4760 amps SN/SE.
When completed, the line upgrade will ntigate P3(generatoroutage followed by loss of
another elemeny, P6 (loss of two nonsimultaneous elements and P7 (loss of two circuits on a
common tower) contingencies
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Table 19 lists the four upgrades that are being implemented on thaguna BellMesa# 1
230kV transmissionline.

Existing Post Proposed Contingency
Emergency Contingency | Emergency Loading with
Item Rating* Contingency Category Loading Rating* Proposed Upgrade
Lighthipe-Mesa& Laguna . ; 0
2023 1 3341/1331 BelMesa 2 230KV lines P7 103% 4760/1896 0100 %
Lighthipe-Mesaé& Laguna ) A 0
20%6 2 3341/1331 Bell-Mesa £2 230KV fines P7 104% 4760/1896 0100 %
Bl | 3 | asaway | Honhipedesa2sOkiined P3 104% 4760/1896 0100%
Huntington BeachRepower
Lighthipe-Mesa& Laguna . .
2031 4 3341/1331 BelMesa #2 230KV lines P7 112% 4760/1896 0100%

*  Ratings areamperes/mega voltampere(MvA)
Table19. Laguna BelFMesa #1 230kV Line Rating Increase Summary

Transmissiondeliverability into the Los AngelesBasin andthe local capacity requirement
(LCR) will also benefit from the line upgrades.

DISTRIBUTION SYSTEM

RELIABLE VPU has maintained a highly reliable electric system
PUB as evidenced by its Diamond Level RP3 designation
over the last nine years from the APPAs e Award
“"’: Winning Grid Reliability and Servicé on fGige 2
PROVIDER VPU®& distribution system idocated entirely within

the CAISO BA. It is connectedto CAISO
transmission and distribution systenthrough the
SCE 22066 kV Laguna Bell Substation. Five 6&V source lines thaexit the SCE Laguna Bell
22066 kV Substation supply and support the Vernon loaddue to the presence dbcal MGS
generation, VPUU® electric systenis able to withstanda double contingency(N-2) situation
when two 66kV transmission lines are out of ggice.

American Public Power Association

VPUG service territory includespproximately 145 miles of transmission and distribution lines
and includes three voltage leveld kV, 16 kV, and 66kV. Approximately 80 percent of the
distribution system conductors and lines are overhead. The VRilectric system hagine
substations Four (Leonis, McCormick, Vernon, and Ybarra) are systemwide distribution
substations The remaining fiveare customerdedicatedsubstations Owill , Beejay Kinetic,
Trigas, and Maisano.
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Large industrial and commercial loads create abnormal challenges @gerating and protecting
VPUG@& electric system. The small geographical service area and dense loading results in shorter
than average distribution circuits with multiple circuits on theame pole.

Distributed Generation Evaluation and Recommendations

In 2015, VPU completed a comprehensive Distributed Generation Impact Study addresshe
impacts ofenvironmental, physical,and efficiency aspectof its distribution systemthrough
the addition of increasing amounts of solar PV DERs. The study assessed the impact of
interconnecting solar wind, diesel and natural gas fueled facilitieas well as thecurrent
mandatory requirement of aconditional use pernit (CUP) for all distributed generation.
Vernon& engineering staff currently uses the ETAP system model for distribution load flow,
short circuit, transient flicker, and motorstarting analysis.

The study revieved current electric ratesevaluated thepotential rateimpact associated with
integratingincreasng amounts of DERs,and outlined the optimal level of DERswithout
causing significant impactsy recommending a restructuringf electric rates for longterm
financial security and stability.

Using this study as a starting point, the IRP analyzetie condition of VPU& existing
interconnection and distributionsystem toidentify safety, reliability, rate impacts,and
operation issuesnd to determinethe capabiities of VPUG® currentsystem The analysis
assessethe impacts ofDERs andreviewedthe existing rules and guidelines for thBER
interconnection This analysis served as a foundatidior consideringnew improvementsand
measures to be undertaketo enhance the distribution system.

The results of theDistributed Generation Impact Studyindicate that:

A The existing distribution system can support up to a full peak load 190 M@f DERSs, but
cannotbe connected to any of Leonis Substation 7 kV distributionrciuits until the feeder
circuit breaker is replaced witha higher interrupting current rating.

A DERs of up to 5percentof peak loads(non-coincident peak load of each class of customgrs
can be added, asequired by net metering law and AB 327

A Solar PV projects up to 1.0 MW can be exempted from the CUP requirements without
significant environmental impacts. The CUP requirement should be maintained for the
other types ofDERSs evaluated in the study and solar PV projects above 1.0 MW.

A Existing regulations provide adequate safety protection related to hazardous materials that
areassociated with solar PV, fuel cellsand fossitfuel DER projects. Electric safety hazards
can be managedby adopting prudent operating and maintenance procedures,
interconnections agreement requirements, and guidelines and requiremehts comply
with DER and industry standardgsuch as IEEE Std.1547 and UA 1741
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The study recommended the following:

A Permit solar PVDERs of up to 1.0 MW without CUP process and continue CW process
for all other types ofDERS, both renewable and norenewable. Modify and update CUP
language regarding diesel engines strictly used as bapkand standby generators, to clarify
that those are exempt from the CUP.

A Replaceall 7 kV circuit brealers at the Leonis substation with higher interrupting current
rating to allow for DER connectionon 7 kV circuits.

A Continue upgrading the VPUdistribution infrastructure to maintain system reliability
(accomplished throughan approximate $5 million annual capital budge).

A Upgradeline conductors, transformers, and other aging infrastructure as part of its Capital
Improvement Plan

Distribution System Capital Improvement Project

VPU has developed programto invest in its infrastructure.Over the pastdecade, this
program has resulted in/PU successfully complahg several major capital improvements
projectsto its distribution system

Over the pastthreeyearsalone, VPU has successfully completed over $28illion in system
enhancements, including repldng over 100 distribution polesand two circuit miles of
underground cable upgradegonverting thevoltage in load growth areas, and complele
rebuilding a major substationthat is responsible for over one ihd of the City& electrical load.

In addition, VPU has recently completed substation upgrade projects on all of its major
substations.Includedin these upgradess afour-year project at Leonis substation, which saw
the replacement of alfive transforma bankswhich had been in servicsince the 1950sThe
transformers responsible for over 3@ercentthe City& electrical load were upgraded to add
an additional L00MW of capacity to the Vernon electricdistribution system.The project also
replaced cicuit breakers, capacitor banks, and protective relagssentiallycreatinga new
substation to provide reliable electric service to residential and business customers in the
center, south, and east ends of the City for the next several decades.

Through the program, VPU successfully reduced the frequency and duration of distribution
outages, maintained system reliability, improved safety, system efficiency, and operating
flexibility. As the power system becomes more decentralized, the VPU distribution syste
needsto evolve, modernize, and incorporate emerging technology to support higher
penetration levels of DERSs.

While not subject to CPUC jurisdiction, VPU follows CPUC General Orders(GO) as a best
practice. VPU performs inspections that adhetto with GO 165 and GO 174.Accordingly,
VPU replaces deteriorating equipment that isidentified as deficientunder GO standards
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including wood power poles,oil-filled substation circuit breakersaging underground
substation getaway cablegnd numerous eleatomechanical relays with solid state relay&/PU
has alsoperformed voltage conversion on limited segments of its distribution systemmstalled
a comprehensivegeographicinformation system(GIS), and performed many additional
upgrades and replacements ehpital infrastructure.

Vernon hasassesseds distribution system to ascertain the condition of the existing system.
The study has identified a number of distribution improvements that are needed to maintain
system reliability, improve safety, system fifiency, and operating flexibility.

For the past three years, from 2020 through 2023, VPU has been working adistribution
Capital ImprovementPlan (CIP) focused on strengthening infrastructur® better prevent
outagesgrid resiliencyto sustainrobustreliability, and maintain high servicequality.

The result isVPU& Five-Year CIP. The plan focuses on infrastructure upgrades to help
achievea strategic vision that addresssts five-squaremile service territory and unique
industrial characterisics that make up the City.The plan defined strategies that involved
in-depth evaluation of the condition of the electric systenperformed detailed engineering
analysis of distribution system capability and performancand listed construction and

upgrade projects to help transform the system into an intelligent, increasingly automated, and
technologically advanced electric system.

The CIP addresgsthe key areas and construction requireior replacements or upgrades. The
success of this project will be masured in the improved electric system reliability provided to
the City of Vernon residential and business customers gnd turn, the benefits provided to the
surrounding communities. Theplan also aims reduce the carbon footprint 6fPU by

removing gre@house gas emissions from the system. Th&an includesrepladng switches and
circuit breakers that use sulfur hexafluoridéSFs) for insulation and leverags new technologies
for replacing and upgradinghese units. Theplan& goalis to increasesystem reliability for the
local electric grid and environmental improvements for a sustainable future for the community.

Specific projects include replacing five aging substation transformers and upgrading to an
additional 100MW each of capacity;performing $5 million worth of reliability investment by
upgrading 7kV circuits to 16kV; and replacing over 100 deteriorated wooden poles, 10,000
feet of underground primary cable, and all higlpressure sodiunstreetight fixtures with new
more efficient LED lights.

Actions that are part of theCIP include the following:

A Continue to replace and upgrade Vernon distribution aging infrastructure to maintain
system reliability.

A Implement new distribution system automation by installing intelligent line switches and
automatic reclosers for improvement of VP& smart grid

Vernon Public Utilities 2023 IRP
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A Upgrade line conductors, transformers, and complete voltage conversions at electric
substations

A Perform system undergrounding in conjunction with development projects and City
projects for improvedsystem reliability.

These efforts provide VPU the opportunity to engage various commercial and industrial
customers who are interested in increasing their existing capacity to meet expanding demand,
electrify their fleet, and install EV charging infrastrucire.

The Planfocuses on three target areas for improvement of the electric distribution system

A Deterioratedwood pole replacements

A Reconductoring

A Sulfur hexafluoride (SFs) gas removal

The purpose of each of the areas of improvement is outage preventioardening against

natural disasters and extreme weather due to climate change, enabling quick recovery of the
grid from disruptions, and decarbonization of the electric system.

The $25 million five-year CIP is summarized into three main distribution catemies as
outlined in Table 20.

Five-Year Capital Improvement Plan Budget ($ Thousandg

Project

Deteriorated Wood Pole Replacement $3,000 $3,000 $3,000 $3,000 $3,000 $15,000
Reconductoring $500 $2,550 $350 $500 $600 $4,500
Sulfur Hexafluoride (Sk) Gas Removal $500 $900 $1,100 $1,500 $1,500 $5,500
Total $4,000 $6,450 $4,450 $5,000 $5,100 $25,000

Table20. Five-Year Capital Improvement PlanBudget

VPU will also continue with other capital improvements including the replacement of all SF
circuit breakers with vacuum circuit breakers, replacement of all undergroufsérs distribution
switches with solid dielectric switchesadding new distribution circuit extensions replacing

substation getaway, and further upgradingsubstations
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SYSTEM RELIABILITY

VPU places significant emphasis oaperationalreliability indices as a cornerstone of its
strategic vision. These indices serve as vital metrics to assess and enhance the resilience and
dependability of VPU G services. By meticulously tracking and analyzing key reliability
indicators, VPU proactively identifiesareas for improvement, allocateresources effectively,

and implemenstargeted strategies to maintain an unwavering commitment to providing
consistent and uninterrupted power supply to its valued customers. This dedicated focus on
reliability i ndices underscore¥PU& dedication to delivering excellence in service while
ensuring the utmost satisfaction and trust among its stakeholders.

Three Reliability Indicators
VPU tracks three reliability indicators that the electrigtility industry usesto assess and
improve the performance of power distribution systems.

A System Average Interruption Frequency IndefSAIF1): Quantifies the frequency of power
outages per customer within a year.

A System Average Interruption Duration Index(SAIDI ): Measures the dration of power
outages experienced by the average customer over a year.

A Customer Average Interruption Duration Index(CAIDI ): Providesthe average time it takes
to restore power after an outagealculated by dividing SAIDI by SAIFI.

These indices colletively play
a pivotal role in guidingVPU®&
efforts to enhance service . s

quality, minimize downtime, 14
and ensure a resilient and "

dependable power supply to
consumers.

System Average Interruption Frequency Index
16

7
08 0.78

0.6 05

Outage Frequency

VPU utili zes data from the
U.S. Energy Information

Administration (EIA), which 02
annually calculates a 0

nationwide electric utility
reliability benchmark. This Figure 42. SAIFI Outage Frequency Comparison

0.4

VPU POUs I0Us All Utilities
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benchmark enable¥PU to

] System Average Interruption Duration Index
evaluate and comparéts
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operational performance 180 I
against industry standards and 160
best practices. This process c 0 o
involves measuring various ® 120
reliability indices, outage data, é 100
and service quality metrics, g 80 .
and then comparing these *0 152
results to those of other 0
utilities. From these results, 22 l
VPU

POUs 10Us All Utilities

VPU gainsvaluable insights

into its strengths, weaknesses, gigure 43, SAIDI Outage Duration Comparison
and areas for improvement,

fostering a culture of

] Customer Average Interruption Duration Index
continuous enhancement.
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Figure 42 shows that VPUs
SAIFI outage frequency is

64 percent of all other POUs,
37 percent of statewide 10Us,

146.94

ry
.
o

118.26
120

100

Average Outage Restoration Time

and 39percent of all utilities 80 = i
nationwide. Figure 43 shows 60
that VPU® SAIDI outage 40
duration is 67percent of all 20
other POUs, 23 percent of 0
VPU POUs 10Us All Utilities

statewidelOUs, and 31percent

of all utilities nationwide. Figure 44. CAIDI Average Outage Restoration Time Comparison

Figure 44 shows that VPU®

CAIDI average outage restoration time is approximately the same as all other POUs,

52 percent of statewide IOUs, and 6percent of all utilities nationwide.(All figures are from
2021)
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For 2021, VPU was ranked among the top 2Bercentof the electricindustry in reliability.
Being in the top quartile of the benchmarking is significant for a utility for several reasons:

Customer Satisfaction. Utilities in the top quartile provide more reliable and consistent
service, resulting in higher customer satisfactioFewer outages and quicker restoration times
contribute to improved customer experiences and loyalty.

Economic Impact. A reliable utility with minimal service disruptions positively impacts the
local economy. Businesses can operate without interruption@oductivity remains steady, and
economic growth is sustained.

Operational Efficiency . Utilities in the top quartile often exhibit efficient operations and well
maintained infrastructure, leading to reduced downtime and operational costs.

Regulatory Compliance. Many regulatory authorities set reliability and safety standards that
utilities must adhere to. Achieving topgquartile performance demonstrates compliance to the
standards, avoiding potential penalties and demonstrating a commitment to compliance.

Resilience and PreparednessBeing in the top quartile signifies a utilitgs ability to effectively
respond to and recover from unforeseen events such as storms, ensuring minimal disruption to
the lives of its customers

Stakeholder Confidence. High reliability levels demonstratea utility & stability and
competence, attractingstakeholderconfidence and potentially leading to better access to
funding for infrastructure improvements and expansion.

Customer Reputation. A utility & reputation for reliability and top-tier performance can
positively influence public perception, attracting new customers and fostering positive
community relationships.

Environmental Impact . A reliable utility may reduce the need for backup power sources or
emergency generators, leing to lower emissions and a smaller carbon footprint.

In essence, being in the top quartile of electric utility reliability benchmarking signifies a
commitment to excellence, ensuring that a utility consistently delivers dependable service,
promotes cusbmer satisfaction, and contributes positively to the overall webeing of the
community it serves.These are all benefits that VPU enjoys as a result of its exemplary
reliability and service to customers.
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Cause of Outages

Virtually all outages in theCity of Vernon are from accidental causes that are beyond V&iJ
control. Figure 45 depicts the various causes of the outages that VPU experienced in 2021.
Contact with metallic balloons are the primary causes of outages (indicatedca$ or ei gn obj ec

in Figure 45). The Other category includes single instances of storm damage, direct strike, and
equipment damage.

Tres
2%

Electrical Failure

. Contact with
Lightning ; ForeigncObject
14% 48%

Vehicle Accident
20%

Figure 45. Causesof Outages
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7. Resource Portfolio

VPUG® load is servedby a combinedcycle (CC) and two simple cycle (SC) natural gas plants,
both locally owned and locally sitedfwo zero-carbon resource PPAs, a landfill gas
RPSeligible resource PPA, three solar PV RRSigible PPAs, and shorterm market power
purchasesln addition, VPU has recently signed two solar PV plus BESS RRdigible PPAs,
which are scheduled to come online in the nednture.

RESOURCE PORTFOLIO OVERVIEW

Table 21 summarizes VPUs current and neaterm generation portfolio mix.

Nameplate VPU Share | VPU Energy End/

(MW) (MW) (MWh ) RPS Status | Retire
Malburg Generating Station VPU 139.0 139.0 426,500 None 2036
LHJn(;;)rlsz;s Generating Station VPU 15 115 8 None "
Palo VerdeNuclear Station SCPPA 39370 11.0 92,427 Zero Carbon | 2045
Hoover Dam Hydroelectric WAPA 2,0800 22.0 18,809 Zero Carbon 2067
Puente HillsLandfill Gas LA Sanitation District 46.0 10.0 37,863 RPS Eligible 2030
Astoria Il Solar PV Recurrent Energy 100.0 300 92,900 RPS Eligible | 2036
Antelope DSR 1 SolarPV sPower 50.0 250 64,113 RPS Eligible | 2036
Desert Harvest RECSolar PV EDF Renewables 70.0 12.0 32,908 RECs 2045
ol et [ w0 B0 [ | essne | o
zaé)gggegSolava EDF Renewables 151);8 igg 124,007 RPS Eligible | 2046
Total Generation " 6,610.5 354.5 1,044,572 " "
Total BESS 92.0 49.7

*  Daggett COD: December 20,2023
A Sapphire COD: December 1, 2026

Table21. Current VPU Owned and Contracted Generation Resources

Energy output is based on calendar year 2022.
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The Daggett Solar PV energis based on a first year PV generation projection of
208,499MWh minus a round-trip efficiency loss of 15ercent (40,953VIWh) for the BESS.
Since the Sapphire BESS has not received a Large Generator Interconnection Agreement
(LGIA) from CAISO, its energy is based solely on a first year PV generation projection for
VPUG® share without an adjustment for roundrip efficiency.

Figure 46 graphsthe current and neaiterm generation mix. Thefive light green slies represent
current and nearterm renewable generationthe two dark green slices represent zegarbon
resourcesand thetwo dark gold represenits natural gas resources. By 2030, the renewable
portion of VPU& portfolio will increase to 60percent oftotal generation to comply with the
statgs RPS requirement.

Astoria Il
Solar, 30 MW
Photovoltaic Renewable  Antelope DSR
Solar, 25 MW
Photovoltaic Renewable

H Gonzales Units 1 & 2
Natural Gas, 11.5 MW
Combustion Turbine

Malburg Generating Station
Natural Gas, 139 MW

Combined Cycle Daggett Solar

Solar, 60 MW
Photovoltaic Renewable
COD: 12/20/2023

Sapphire Solar
Solar, 39 MW
Photovoltaic Renewable
COD: 12/1/26
Palo Verde

Nuclear, 11 MW
Zero-Carbon Hoover Dam Puente Hills
Large Hydro, 22 MW Landfill Gas, 10 MW
Zero-Carbon Biomass

Figure 46. Current and NearTerm Generation Mix
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CURRENT RESOURCE PORTFOLIO

The VPU portfolio consists of natural gas plants, nuclear, large hydroelectric, landfill gasd
solar PV facilities.

Natural Gas Resources

Malburg Generating Station

MGS is a 139 MW combinedcycle (CC)
plant located in the City of Vernon. MGS
includes two Siemengformerly Alstom)
GTXI00 natural gasfired combustion turbine
generatorgCTGs) and a steam turbine
generator(STG). MGS has duct burners and
evaporative inlet air coolers and filters that
enable the units to achieve higher levels of
power output in selected modes of opetian.
MGS was originally built by the City of
Vernon, later sold to Bicent Power LLC, then
purchased back from Bicent in late 2021.

Figure 47. Malburg Generating Station

H. Gonzales Generating StatiorUnits 1 & 2

The H. Gonzales Generating Station Unit 1
and Unit 2, located within the City of Vernon
is anatural gasfueledfacility powered by two
Allison 571-KA combustion turbines(CTs),
eachrated at 5.75MW that operate solely as
peaking units Both CT units began
commercial operation in 1988. Each unit is
restricted by air quality regulators to run on
natural gas for no more than six hours per dayg

Vernon Public Utilities 2023 IRP
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Zero-Emission Resources

Palo Verde Nuclear Station

The Palo Verde Nuclear Generating Station
(PVNGS)=is locatedin Tonopah, Arizona,
approximately 55 miles west of PhoenixPalo
Verde generates the largest capacity of
electricity in the United States, with the seconc,
largest rated capacityThe Palo Verde plant ‘
consists of three nuclear electric generating
units. Unit 1is rated atl,311MW , Unit 2 at
1,314MW , and Unit 3 at1,312MW.

In1981, VPU signecad t a k e  contracp gFigure 49 Palo Verde NuclearStation

with SCPPA for 11 MW of power from Palo

Verde.Under the PPA, VPU must payfor its proportionate share of power generateas well

as operating and maintenance expenseegardless of the amount of power takeffhe PPA
alsorequires VPU topay its proportionate share of debt service on any bonds or debt,
regardless ofvhether the project or any part of the project or its output is suspended, reduced
or terminated.

Hoover Dam Hydroelectric Power Plant

The Hoover Dam Hydroelectric Power Plant
is located on the ArizonaNevada border
approximately 25 miles southeast of Las
Vegas This hydro power plantis part of the
largerHoover Dam facility, which was
completed in 1935 and controls the flow of
the Colorado River. The HooverDam facility
consiss of 17 generating units and two servic
generating units with a total installed capacit
of 2,080MW.

In 1987, Vernon entered into a PPA to
purchase 22VIW of firm capacity from the

Figure 50. Hoover Dam Hydroelectric Power Plant

30 Palo Verde is jointly owned by Arizona Public Servicg29.1%), Salt River Project(20.2%), El Paso Electric(15.8%), Southern
California Edison (15.8%), PNM Resources(7.5%), Southern Califarnia Public Power Authority (5.9%), and Los Angeles
Department of Water and Power(5.7%).
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Western AreaPower Administration (WAPA ). SCPPA and other contractor allocations of
Hoover power and energy has been extended for 50 years beyond the BRxAiginal
expiration in 2017, which now expires in 2067.

Renewable EnergyResources

PuenteHills Landfill Gas Plant

The Puente Hills Landfill Gasto-Energy

facility is a 46 MW conventional Rankine

Cycle Steam Power Plant that uses landfill gas
as fuel to generate electricity. andfill gasis
fired in the plant® boilers producimy
superheated steam. The superheated steam is
used to drive the steam turbine to generate
electric power. The Puente Hills Landfill
Gasto-Energy facility was constructed byhe
Los Angeles County Sanitation District Figure51. Puente Hills Landfill Gas Plant
(LACSD) and began fullcommercial

operation in January 1987; ibas remained onlined5 percentof the time since then.

On behalf of its members, SCPPA entered into a PPA wiltbACSD for 43 MW of generating
capacity from the Puente Hills Landfill Gasto-Energy facility. VPU, through SCPPA, is
entitled to 10 MW of renewable capacity from the facility. The PPA expires on Decdrar 31,
2030.

Astoria Il Solar Photovoltaic Facility

The Astoria Il Solar PV facility is sited on
approximately 840 acres between Los

Angeles and Kern Counties, and -
interconnects with the CAISO system at the -
SCE Whirlwind Substation.

The City of Vernon, in conjunction with five =

other SCPPA municipalutilities, participated Figure52. Astoria Il Solar Photovoltaic Facility
in a PPA with RecurrentEnergy to purchase

the output from the Astoria Il Solar facility for 20 years. Thd’PA entitled Vernon to 20 MW
of capacity from January 2017 to December 2021. Starting in January 2022 and extending
until the PPA& expiration in December 2036, VPU is entitled to 3MW of power.
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Antelope DSR 1 SolarPV Facility

The Antelope DSR 1 Solar P\Macility is
located in the City of Lancaster, Los Angele
County. It was developed by the Sustainabl
Power Group (sPowel) and came online in
December 2016.

Through SCPPA, VPU owns a PPA with
Antelope DSR 1 LLC (a subsidiary of
sPowel) for 25 MW of output, 50 percent of
the facility & 50MW capacity, through e -
December 31, 2036. Figure 53. Antelope DSR 1 Solar PVFacility

-

In conjunction with the solar facility, the citiesof Riverside and Vernon negotiated an energy
storage option in the PPA, which provides for potential to design, build, and operate an energy
storage facility at the site when economically feasible.

Desert Harvest2 REC Solar PV Project

On December 17, 2020, SCPPA initiated a
PPA with EDF Renewables for 70MW of
solar PV capacity from the Desert Harvest 2 eee

= ﬂ P

Figure 54. Desert Harvest2 REC Solar PV Project

SN

substation and is located on 1,200 acre$
Bureau of Land ManagementBLM ) land in
Desert Center, California. TheREC + Index agreement servethe cities ofAnaheim, Burbank,
and Vernon.

VPU is entitled to 17.14percent of the Projeds output, or about 12V\W. This PPA, which
expires at the end of 2045, provideRECs only.

Vernon Public Utilities 2023 IRP



7. Resource Portfolio
Wholesale Market Power Purchases

Daggett SolarPV and BESSProject

The Daggett Solar plus BESS project is a
single-axis tracker 65MW solar with a
33MW (132MWh ) 4-hour Lithium -lon
BESS. The COD is December 20, 2023. The :
project, located in City of Daggett in San :
Bernardino County, is a portion of an .
approximately 482MW solar PV facility. The |
project is being developed by Clearway

Energy Group and is owned by Daggett Solara s i ) RadR
Power 2 LLC. Figure 55. Daggett Solar PV and BES®roject

On June 24, 2022, SCPPA executed a PPA for 8BV for the cities ofVernon and Cerritos.
The PPA entitles VPU to 60MW of solar PV output and 30MW of energy storage. The PPA
expires at the end of 2044.

The contractwill provide VPU with 60 MW of solar and 30 MW of Storage. City of Cerritos is
entitled to 5 MW of solar and 3 MW of the storage in this project. This contract will expire on
December 31,2044.

Sapphire Solarand BESSProject

The Sapphire Solaproject is a solar PV and BES&cility beingdeveloped by EDF
Renewables. Located on 1,140 acres of private land in Riverside County, gieject will
generate 11 ™MW of solar power pairedwith a 59 MW 4 -hour Lithium -lon BESS with a total
capacity of 236MWh.

The project will interconnect on an existing Desert Harvest transmission line and deliver to the
CAISO System. The bundled energy products include renewable energy, RECs, RA, and other
energy attributes. The COD iDecember 31, 2026. VPU has acquiredRPA for 39 MW of

solar output combined with 19.6™W of BESS. The PPA expires on Decembet, 2046.

WHOLESALE MARKET POWER PURCHASES

VPU participates in the CAISO market under anetered subsystem agreement (MSSA). The
agreement allows Vernon to balance its load and resources within its city limits. As CAISO
serves as VP& Balancing Authority, VPU bids its resources and load into the CAISO market.
Based on market pricing, CAISO di&rmines the amount of energy supplied by VP&
resources into the market. If the local generation cost is above the market price, then CAISO
meets VPUS load with market resources.
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8. Renewable Energy and RPS
Compliance

As with many other utilities in the state, VPUfaces thetaskof meeing its RPSand
zero-carbonrequirementscost effectively while balancing that with its existingesources.
These requiremerd must be achieved while retaining its awardinning level of reliability and
high customer satisfaction.

Ascend took a broad approach when considering, modeling, and analyzing how VPU would
meet state mandates over the next’d decades. In this process, Ascendviewed the following
for the City: its current RPS compliance status for 202Brough 2045, its current RP&:ligible
and zeracarboncontracts, its planned projects through 2045, arits plans beyond 203. From
thisama |l ysi s, Ascend cal cul athedifferande betweeWPWUGERPB or t 6 pc
requirement andits existing resourcesand plannedPPAs. Using this information, Ascend
modeled three different portfolios to determine the optimum, mososteffective, mix of
resources that meet the RPS and clean energy gohisaddition, the modeled portfolios had to
maintain reliability and maximize benefits to the City. For these portfolios, Ascend considered
a number of resource options with matureschnologies. From this process, one portfolio
emerged as most advantageous.

RENEWABLE GENERATION

VPU already has executed several solar PPAs as well as a couple of storage plus solar
resources to add to its renewable portfolio. Any positions not met witksicurrent renewable
portfolio are covered by shorterm REC purchases to comply the RPS requirements.

As California moves toward a carborree grid, VPU must consider how to replace MGS. One
focus of this IRP is to consider replacing MGS, if implementedyith renewable and clean
alternatives while maintaining reliable service and competitive and stable rates.

Vernon Public Utilities 2023 IRP



RPS COMPLIANCE

8. Renewable Energy and RPS Compliance

RPS Compliance

In 2022, VPU received 22,784 MWh of RECs from its contracted renewable resources
(outside of market purchases)able 22 lists the resources in VP& portfolio that generate
RECs used to comply with the SB020 RPS targets

Antelope DSR Solar 64,113
Astoria Il Solar 92,900
Puente Hills Landfill Gas 37,863
Desert Harvest Sola(RECs only) 32,908
Market Purchases 170,631
Total RECs 398,415

Table22. REC Generation by Resource in 2022

Most recently, VPU has contracted with two nevsolar energy plus storage projects: Daggett
Solar PV in 2024 and Sapphire Solar PV in 2026. Both projects include a BESS. This gives
VPU the ability to shift a portion of the solar generation to hours that provide higher value.
Generation from Daggett andSapphire is expected to add 310,008Wh per year, pushing
VPU& RPS position to 4Gercent by 2027. SB.00 requires VPU to cover 5percent of its
retail load (less municipal usage) with renewable energy in 2027. Thus, VPU must procure
additional sources érenewable energy or purchase more shadrm RECs to meet the RPS

requirements.

Vernon Public Utilities 2023 IRP



8. Renewable Energy and RPS Compliance
RPS Compliance

Aside from the RPS targets for renewable energy, VPU must plan to meet BB&
requirements that stipulate the following percentages of its retail sales (l@ssicipal load) of
electricity must be served with renewable energy and zerarbon resources by specific years:
90 percent by 2035, 9percent by 2040, and 100 percent by 2045. Zezarbon resourcessuch
aslarge hydroelectric and nuclear generatigare considered clean energy.

Figure 56 shows the RPS position by year for Vernothrough 2035. Resources include all

current andrecently contractedPPAs,

hatched area depicts the calculae d
to meet state requirements.
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8. Renewable Energy and RPS Compliance
RPS Compliance

RPS and Clean Energy Portfolio 1

The first portfolio modeled for the IRPincludes solar, wind, biomass, and storage resources to
meet RPS requirementsExisting nuclear and large hydro resources count toward zecarbon
requirements

Figure 57 depicts how eligible RPS resources modeled are selected fortféto 1 to meet the
state mandated RPS requirements over a shtgtm planning period of 2024 through 2034

RPS Portfolio 1: Contribution by Technology
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Figure 57. RPS Position for Portfolio 1

Figure 58 depicts how both the eligible RPS and zercarban resources modeled in Portfolio 1
meet the clean energy requirement/er a longterm planning period of 2035 through 2045.

Clean Energy Portfolio 1: Contribution by Technology
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Figure 58. RPS and Clean Energy Position for Portfolio 1
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8. Renewable Energy and RPS Compliance
RPS Compliance

RPS and Clean Energy Portfolio 2

The second potfolio modeled for the IRP includes solar, wind, biomassand geothermal
resources to meet RPS requirementsxisting nuclear and large hydro resources count toward
zero-carbon requirements

Figure 59 depicts how eligible RPS resources modeled in Portfollovould meet the state
mandated RPS requirementever a shortterm planning period of 2024 through 2034.

RPS Portfolio 2: Contribution by Technology

1,200,000
1,000,000
800,000
£
2 600,000
=
400,000

200,000

5
v
P ®

A

o N
O m
» ®

> ) ] 4 > M
QL - 3 3 g o U
§ S R S S § RS

Solar WM Geothermal WEEEWind N Biomass #8888 REC Only === RPSSB100 Target

Figure 59. RPS Position for Portfolio 2

Figure 60 depicts how both the eligible RPS and zercarbon resources modeled in Portfolio 2
meet the clean energy requirements/er a longterm planning period of 2035 through 2045.
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Figure 60. RPS and Clean Energy Position for Portfm 2
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8. Renewable Energy and RPS Compliance
RPS Compliance

RPS and Clean Energy Portfolio 3

The third portfolio modeled for the IRP includes the same resources as in the first portfolio:
solar, wind, and biomass resources to meet RPS requirements. As in the second portfolio,
Existing nuclear and large hydraesources count toward zergarbon requirements

Figure 61 depicts how eligible RPS resources modeled in Portfoldomeet the state mandated
RPS requirementover a shortterm planning period of 2024 through 2034.

RPS Portfolio 3: Contribution by Technology
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Figure 61. RPS Position for Portfolio 3

Figure 62 depicts how both the eligible RPS and zercarbon resources modeled in Portfolio 3
meet the clean energy requirement/er a longterm planning period of 2035 through 2045.

Figure 62. RPS and Clean Energy Position for Portfolio 3
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