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CFTC Commodity Futures Trading Commission
CITSS Compliance Instrument Tracking System Service
CMUA California Municipal Utilities Association

CP Coinddent Peak
CPUC California Public Utility Commission
Csli California SolarInitiative

DER Distributed Energy. Resources

DSC Disturbance Control Standard

DSM DemandSide Management

EAP Energy Action Plan

EE Energy Efficiency

EIA Energy Infermation Administrain

EIM Energy Imbalance Market

EM&V Evaluation, measurement & Verification
EPA Environmental Protection Agency
EPACT "Energy Policy Act

EPS Electric Power System

FCV Fuel Cells Vehicle

FEPA Federal Environmental Protection Agency
FERC Federal Energy Regutary Commission
FIT Feedin-Tariff
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GF
GHG
GRP
HDD
HVAC
ICE

11D

IOU
IPP
IRP
ISO
JUG
LGIA
LT
MAPE
MIC
MSSC
MTCO-e
NAESB
NCEEP
NCPA
NEL
NEM
NERC
NOAA
NREL
NSHP
NTTG
NYMEX
OASIS
OATI
OATT
OoLS
OoTC
PAC
PCC
PCC%3
PCT
PHEV
POU
PPA
PV

Generation Facility

Greenhouse Gas

Gross Regional Product

Heating Degree Days

Heating, Ventilating and Air Conditioning
International Exchange

Imperial Irrigation District

InvestorOwned Ullity

Independent Power Producers

Integrated Resources Plan

Independent System Operator

Joint Utilities Group

Large Generator Interconnection Agreement
Long Term

Mean Absolute Percent Error

Maximum Import Capability

Most Severe Single Contingency

Metric Tons of Carbon Dioxide Equivalent
North American Energy Standards Board
New Construction Energy Efficiency Program
NorthernCalifornia Power Agency

Net Energy for Load

Net Energy Metering

North American Electric'Reliability Corporation
National Oceanic and Atmospheric Administration
National Renewable Energy Laboratory
New Solar Homes Partnership
NorthernTier Transmission Group

New York Mercantile 'Exchange
Open‘Access Sarrtame Information System
Open Access Transmission Initiative

Open Access Transmission Tariff
Ordinary Lease Squares

Overthe-Counter

Program Administrator Cost Test

Point of Common Coupling

Portfolio Conient Category 1, 2 and 3
Participant Cost Test

PlugIn Hybrid Electric Vehicle

Publicly Owned Utility

Power Purchase Agreement

Photo Voltaic
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R&D
RAM
REC
RFP
RFQ
RIM
RPS
RSS
RTO
SCPPA
SCT
SEC
SEPA
SGIA
SGIP
SIS
SMUD
SONGS
SRSG
ST
STEP
SVERI
SWOT
T&D
TES
TOLSO
TRC
VaR
VER
VNM
WAPA
WCI
WECC

Research and Development

Renewable Auction Mechanism
Renewable Energy Certificate

Request of Proposal

Request for Qualifications

Ratepayer Impact Measure Test
Renewables Portfolio Standard

Reserve Sharing Software

Regional Transmission Organization
SoutherrCalifornia Public Power Agency
Societal Cost T&t

Securities Exchange Commission

State Environmental Protection Agency
Small Generator Interconnection Agreement
Small Generator Interconnection Procedures
System Impact Study

Sacramento Municipal Utility District
San Ondére Nuclear Generation Station
Southwest Reserve Sharing Group
Short Term

Strategic Transmission Expansion Plan

Southwest Variable Energy Resource Initiative's

Strengths, Weaknesses, Opportunities and Threats

Transmission and Biribution
Thermal Energy Storage

Transmission Owners with Load Serving Obligations

Total Resource Cost Test

Value at Risk

Variable Energy Resources

Virtual Net Metering

Western Area Power Authority
Western Climate Initive

Western Electric Coordination Council

WREGISWestern Region Renewable Electricity Information System

ZNE

Zero-Net Energy
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EXECUTIVE SUMMARY

,PSHULDO ,UUL JEn&rgyRD@pdrtmew tates WriLvhber of challenges in the coming Vaa's
document provides an integratsilategiapproachto overcome those challenges. The effective integration
of all IID resources is criticalo the organizational efficiency and productivity the districtmoving
forward. The IIDIntegrated Resource Plaims to effectively point, , ' Energy Department in one
direction, thus allowing the gears that turn tepartment to cohesively work together toward.the same
goals.

IRPs are commonplace in the utility world of energy planning and many:states and rgqdaticies
require IRPs prior to statewide and regional planning and prior to.significant.and important capital
investments. The intention of this IRP is to refresh the most recenti2@fBated Resource Plarith an
up-to-date resource portfolio plahat coversat least, through 2038eginning in 2018-urthermore, this
document addressthe requirements of the IRP Guidelines under Senate Bill l83Geeds to address
various issues that directly affect the efficient integration of energy respsucbsas

x The security of the lIBalancingAuthority.

X The best mix of resources

x Compliance withRenewablePortfolio Standards and emissions laws included the renewable
portfolio changes of Senate Bill 350

X Operational flexibility and effectiveness imewvables integration

X An aging generation fleeind many others.

Simultaneously, [ID must meet'these challenges while maintaining affordable energy rates for retalil,
commercial and industrial customers. As a result, [ID has assessed many combinatigagrafed
resource portfolios to discern an approach to the numerous uncertainties that face the district.

IID has the unique opportunity to innovatively transform into an inddeagling public utility while
simultaneously conforming to the changing iemwment of new laws and regulations as well as the latest
electric utility standards:developing upon the horizon. IID is uniquely located in an area where renewable
resources such as.solar, geothermal and others can place IID in a leading role as ldereasotace
generation hub in the state of California and the nation. This will requir® lBrk quickly to collaborate

with neighbering utilities and other entities to provide a situation where the IID can maintain its reasonable
customer rates, impve its Balancing Authority infrastructure and be a primary source for reliably
delivered renewable power &outherrCalifornia and to th&est, all while effectively adapting to its own
obligations as a loaslerving energy utility.

IID issued a Request 0 3URSRVDO IRU DQ ,53 FRQVXOWDQW WR YDOLGDW|
process, as well as provide indudiggding expertise. Black and Veatch was selected and IID coordinated

with them as well as with the California Energy Commission througti@uentire process of the IRP
development.
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GOALS OF THEIID

)LUVW DQG IRUHPRVW WKH (QHUJ\ '"HSDUWPHQW PXVW EH DOLJQHC
plan! $SSURYHG LQ WKH 3ILYH DUHDV RI IRFXVniuhenwrest&®@ UH D FR
WKH GLVWULFW DQG WKH FXVWRPHUV LW VHUYHV < DUH

Second, de to the nature of the organization dnelinterdependency.of 1ID as a local organization along

with numerous federal, state and local agencies and business entities;didizant and sensitive to the
YDULRXV DQG RIWHQ GLIITHULEQJ JRDOV RI elacketibdaid bf ditetddsQ DO HQ W
endeavors the painstaking task of balancing the goals of IID while maintaining positive relationships with
external pargs that collaborate with 1ID. These affiliations are a cornerstone of the solidity and the
significance of 1ID to the Imperial Valley, Imperial Coun§outhernCalifornia and thaVesternUnited

States and 1D recognizes the importance ofithe deeisiking process as a means to an end of a goal

that affects manyAs a result, 1ID has worked diligently to establish goals that provide the greatest good.

The Energy Department conducted a survey to identifgithagthsweaknesse@pportunities antdhreats
to help the department move forward.both strategically and organizationally in the most efficient manner
The followingis a summary of the SWOT analysis:

1 https://www.iid.com/about -iid/an -overview/strategic -plan
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Exhibit 1: Energy Department SWOT Analysis:

GOAL OF THEIRP

The RP is anEnergy Departmentwide effort to enable the coordination and collaboration of numerous
internal efforts that must be integrated to create the most optimal direction moving fasvaguired by

SB 350 These directions will allow for critical oagizational objectives to be met in the most efficient
manner. Some of these objectives are:

Creatingsupply plan solutions thateet current and future customer needs.

Creating a system stability and reliability plan that ensures greater grid resilience.
Creatinga renewable energygnd emissions reductiopan that meetSB 350requirements
Creatingan energy efficiency plan that satisfies customer satisfaatidr&B 350 requirements.

X X X X
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A well-developed IRP should analyze and evaluate all of the relswpplyside and demanside resource
impacts to the current and future financial health of the utllity RUGHU WR Ddddt) legstt) DWND 3OHL
solution for meeting future load serving needs in an environmentally sound and sustainable manner.

An IRP provides a public document that allows reatiedelve intoenergy planning at IID and determine
how and why 11D is moving forward with various decisions that are connected to a broader scope of
direction. The exhibit below illustrates the overall goal:

Exhibit2: Goal of IRP

KEY DRIVERS OFIRP

IID has particularly focused on four key areas that are essential to all other objectives of the district. With
the central goal being the obligation to serve customer needs, theaesfaidrive the overall goals of IID:
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x Protecting and Maintaining the 1ID Balancing Authority. IID is the third largest Balancing
Authority in California and the fifth largest electric utilityihe state ,,'TV % DODQFLQJ $XWt
status allows IID opmtions to control its own Area Control Error. This allows 1ID to provide its
own reliability, rather than being controlled and operated by an independent operator, such as the
California Independent Operator. The CAISO balancing authority has the pldbgamuch less
stable for 1ID and its ratepayer& QG ,,'fV XWLOL]DWLRQ RI ORFDO DUHD U
reduction of the risk and the cost of maintaining the IID BA. The integration of intermittent
renewable resources across the nation vigyar the need for more dispatchable generation that
has ramping/loadollowing capabilities and, as a result, the recent development of the Energy
Imbalance Market , a new market that will provide grid stability for.all transmission line owners.
The stats IID holds as a BA is an area that drives how the 11D will plan transmission operations
and expansion, procure resources, operate the system, utilize interregional partnerships and plan
for extreme events.

x Providing Competitive Rates to its Retail, Commecial and Industrial Customers. Electricity
is a fairly inelastic good, so users will moderately.adjust consumption for economic reasons but, in
the end, electricity is a necessity. Therefore, the rate at which the consumption is charged is
something thatan impact all types of customeso are contemplating moving within the 11D
service territory, staying within the service territory and even promoting others to migrate to this
territory. As a public service company, 11D has the'duty and responsibilitgritinue to evolve as
a utility that provides affordable electricity raté@is drives the goals of IID.

X Sustaining System Reliability throughout the 1ID Service AreaSince IID is not a part of the
CAISO, IID has the responsibility to provide reliablewer to all of its customers, even in
extreme events. This is a challenge, since IID is interconnected to several other BAs, and this has
an impact on the physical flow of electricity within the IID service area. 11D works
conscientiously.to assure thhe system operates properly under all conditions to the best of its
ability. This drives the goals of the IID, since the effectiveness of the system reliability is
disturbed by many operational characteristics of generation facilities, transmissidn/ticstri
interconnection strategies and other uncontrollable factors. As a result, regulatory compliance
based decisions.and strategic expanb@sed decisions, currently and in the future, consider
system reliability as a foundational driving factor

X EXxpecting Environmental and Regulatory Responsibility With the California RPS and the Gap
andTrade programs well underway, IID is not only required to meet these goals as a Publicly
Owned Utility, but also has the social responsibility to facilitate otleenseet their goals as well.
IID is located at the heart of many available natural resources to develop renewable generation
IDFLOLWLHY DV ZHOO DV HQHUJ\ HIILFLHQF\ -Dh&kidg prac®@s¢ HU YD W L
becausenany of the laws that kka been developed over the past several years change the entire
dynamic of strategic resource planning and the integration of resources.
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7KH DERYH GULYHUVY DFW DV D FDWDSXOW Wedet sistorheFne€P LQDWLR
IID, first and folemost, has an obligation to serve. These four key drivers are not whole and set apart

from each other. They are all equally important and linked together. Each goal or objective that falls
under these categories depends on the successful integratioseofaivedrivers, with the end goal of

meeting customer needs. The following exhibit attempts to illustrate this relationship between the
aforementioned drivers.

Exhibit 3: Key Drivers of the 201Bitegrated Resource Plan

As illustrated abovaneeting customer needsdthe four key areas that drive the rest of the goals are all
intermingled as each goal and objectives ha impact on other goals. This IRP attempts to provide an
approach to meet the following geneirtegrated Rgource Planing goals.
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SB350IRP GUIDELINES

In 2015,the Clean Emgy and Pollution Reduction Agiassedinder Senate Bill 350 iGalifornia It has
several new key géctives for publity owned utilites such as the Imperial Irrigation Distridthis lav
essentially is the underlying basis for this 2018 IRP. Overall, the following exhibit highlights the main
requirements of SB 350:

Exhibit4: Senate Bill 350 Requirements

The SB 350 guidelines were used in‘the developmentofRP, but it is important to note that many
DVSHFWV DQG XQGHUO\LQJ DVVXPSWLRQV KDYH EHHQ GHWHUPLQH
SURFHVYVY :KLOH ,,'YV JRDO LV WR PHHW DQG H[FHHG DOO &DOLIRU
recommendatiofor this IRP, some aspects may require revision as more details become available and as

SB 100 guidelines become available. Below is an overview of the implementation of SB 350 over the past
several years:

Exhibit5: Senate BilB50 Implementation

IID has addressed each of the requirements under the SB 350 IRP Guidelines using the following key
processes:

Exhibit6: Processes Used to AddreSB 350Requirements
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In order to address all requirements enthe SB 350 IRP Guidelines, and in order to provide a simple
reference guide for readers and CEC staff, below is a table with the key requsrelmegiwith chapter
references where the contents of the requirement can‘be found (greater detailsreftliesaents are

found in Chapter 1):

Exhibit 7: Senate Bill 350 IRP Requirements Reference Table

There are also numerous areas that the SB 350 Guidelines encourages or recommends be covered. Those
are covered more in depth if&pter 1, but the development of this IRP aims to address all requirements
as well as all recommendations found in the Guidelines.

CosT ANDOPERATIONGOALS

x Effectively integrate renewable resources into the energy resource supply portfolio.
x Efficiently integrate transmission upgrade costs with RPS resource strategy.
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X Continue to evolve the gas and energy procurement strategy in order to provitertortmdget

certainty.

Acquire costeffective energy resources and avoid gwercurement.

Strategically utilze the requirement of increasing renewable resources simultaneously to provide

cost certainty.

Further optimize the operation of system resources.

Increase communication and understanding between departments.

Continue to own and operate all major transhifgsQ OLQHYVY ZLWKLQ WKH. ,,'"fV VHUYL

Effectively utilize resources in the area to enhance the opportunity to reduce the risk of losing

reliability control of the 1ID BA and reduce the costs of maintaining the 11D BA.

X As the Energy Imbalance Markeontinues to develop, [ID needsntinue to.monitor the value of
becoming an active participant or the value of being a neighbor with other participants

x Operate the system to effectively reduce carbon footprint in all areas.

x Develop and invest in strageally placed transmission line infrastructure.

X X

X X X X

EFFICIENCY GOALS

X Implement energy efficiency programs necessary to reduce load by at least 5 percent by 2020.

X Adjust these goals annually as necessary to comply with the‘doubling targets of SB 350 ds adopte
WKURXJK WKH &(&fV JXLGHOLQHV

x Provide a positive impact on utility cost by.stabilizing energy consumption and reducing purchases
of expensive peak power.

x Ensure the program portfolio is cost effectithereby relieving upward pressure on rates.

X Assist €hools in improving the energy. efficiency of their facilities despite -dirainishing
budgets, thereby lowering energy consumption through energy efficient upgrades.

x $VVLVW UHVLGHQWLDO GHYHORSHUV WR PHHW WKH WLWOH

x Evaluatefeasibility of various new methods of distributed energy resources, electric vehicles and
energy storage and implement as.needed.

x Implement programs that provide greater incentivdsweincomecustomers and disadvantaged
communities for air quality equ@ LW\ DV GHVF UL E H@om&B& 6Ty /R Z

X Assist customers by providing an opportunity to take charge of their energy utilization and, by
doing so, reduce their electricity cost.

x Create and implemean electric vehicle program available tbaistomers and provide incentives
to low-incomecustomers and disadvantaged communities.

X Provide customers the opportunity to improve the environment by conserving energy and/or
acquiring renewable energy.

x Providerincome qualified residential customeilighwate assistance and positively impact their
families by providing energy efficiency measures that reduce their dependency on subsidies.

Xx. Increase the awareness of energy efficiency and utilization through effective promotion of
programs and energy issuand provide a forum for customer adoption of energy effective habits
through energy education.

REGULATORY GOALS

X Meet or exceed all state and federal planning criteria for renewable cesowith a goal of
generating 29ercent of energy requirementstn renewablsources/renewable energy by 2018,
31 percent by 201 @t least 33 percent by 202D percent by 2024, 45 percent 2027 and 50 percent
by 2030.
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x Continue to reducgreenhousgas emissions to meet or exceed ABaB2 SB 35@efined goals.

X Stratgically execute excess emissions allowance sales to minimize the cost impaveable
resource integration in a nelumetric manner

x Track the continued implementation of regional transmission planning mandates and strategically
develop consensus WItFERC and jurisdictional public utility transmission providers in order to
GHYHORS D FRRUGLQDWHG VWUDWHJ\ DQG WDULII ODQJXDJH
that would not compromise the decisioraking authority of the I[ID while still. beingble to
participate in the regional planning process and comply with the regulatory requirements.

REGIONAL DEVELOPMENT GOALS

X (QFRXUDJH ORFDO HFRQRPLF GHYHORSPHQW E\ GHYHORSLQJ (
service territorywhenever possibjéy cost effective metrics

Expose natural resources for development in the Imperial Valley.

Develop relationshipand potential partnerships to minimize cost.impacts of other goals.

Closely monitor and, where necessary, meet La Quinta.and other systeim grgquirements

X X X

It will be a daunting task to achieve these goals all at once andogsthfethat, as the 11D accomplishes

these goals, costeayincrease, especially as 11D increases its.renewable resource mix. The installment of
more renewable geration will help to meet many regulatory goals, such as the reduction of GHG
emissions and RPS compliance, but renewable generation will also allow IID to secure a greater level of
cost certainty, thus customer rate stability. With careful planning antesively operating organization,

IID can achieve these goals over a period of time with an approach that will be more cost effective than a
status quo approach.

The 2018 IRP attempts to balance the various goals of thé\tRleving these goals will takaedication
and the longevity of managemeas there is an implied amount of investmeatessaryo accomplish
these goals.

SUMMARY AND RECOMMENDATIONS

Several modeling analysis were performed including transmission system modeling, operational system
modeling and other modeling activities. Many of the underlying processes used to determine some of the
assumptions were_ provided by numerous sections withinHidwvever, for the economic evaluation to

determine the most optimal set of resources and anb@O H[SDQVLRQ SODQ ,,' XVHG 3R
GenTrader model:

GenTrader provides a systematic approach to assess risk exposures of asset portfolios through stochastic
simulation of market price volatility, load or demand uncertainty, as well as gegeuait availability.
Thousands of deterministic scenarios were simulated and compared to eliminate various portfolios and
narrow down to a set of portfolios to further test, resulting in a set of preferred portfolios under a given set
of circumstances. Fthermore, GenTrader offessochastic capabilitwithin the model. This was used for
additional risk analysis and other scenario testing.

The following is a summary table of all studies performed and how they rank in comparison to various
alternative pofblios:
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Based upon the analysis and studies prepared for this report, the following major recommendations are
presented:

X

IID must closely monitor the Coachella Vallesateragreementand how it may impact all future
decisions, which would significantly rede the IID energy load as well as drastically change the
manner in which load is served;

IID needs to closely monitor the regulations, rules and guidelines issued to imp&Bnabdas

well as the recently pass& 100that have been released/adoptedate and will.continue to be
released/adopted. These guidelines will be pivotal to the specific sticltengeting statewide
compliance targets in RPS, Energy Efficiency, IRP submittals, p86t@BIG emission reduction
targets, vehicle electrificatioenergy storage assessment and grid reliability with just and reliable
rates;

Issue a Request for Proposals for 30 MW of energy storage to be locatedNortthernterritory
of the IID system. This addition to the IID resource portfolio ‘will allow lIDojerate more
efficiently and cost effectively and provide much needed reliability benefits tdNtinthern
territory;

IID should consider retiring some hydro units, particularly Pilot Knob and Drop 5. If retirements
are not an option, then IID needs tolseapital investment in these facilities and other hydro
facilities that may provide more efficient operations and lower operations and maintenance costs.

Over the 26year planning horizon, IID should keep conventional generation commissioned as long
as pasible. These generation facilities offer much needed capacity, flexible generation, ancillary
services and system resources. Replacement with similar resources contain similar costs due to the
premium/debt payments that.would be required for these newrces owever, if 11D decides to

retire flexible capacity, IID must replace it with flexible capacity, specifically energy storage.
Furthermore, in_the event that the market of solar + storage provides a more competitive cost
FRPSDUHG WR ,, fi§er, IDHQ3t tcoDpMeteR @liability analysis to ensure all integration
costs are included.in the replacement decision;

SHLQYHVW LQ ,,'fV JHQHUDWLRQ IOHHW WR SURYLGH JUHDWH
for greater unit efficiency andwer annual fixed and variable maintenance costs;

Due to recent customer requedtss possible to see an influx of new large commercial customers
in'theNorthernterritory of the 11D system that wiBlignificantlyincrease the total load and energy
requrements. IID needs to closely monitor the progress of these requests and make the necessary
adjustments that provide an efficient, eeffective, and reliable loaserving environment.
Additionally, many aspects within this document consider assumptiansite volatile and 11D

will adjust accordingly, even beyond the scope of the recommendations of this document, if
necessary;
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To avoid operational issues of excessive power over certain hours of the year, 11D needsdo expl
seasonallybased resources wie possible. 1ID is long in the winter and short in the summer
Thereforgits musttake resources are supplied throughout hours or all hours of every month of the
year. IID needs to elude spending a considerable amount more than what is necessanyrfigr not
contract costs, but also integration costs, with an increase in unrealized savings in the shoulder
months however, this approach does not come without challenges, such as higher contract costs
for summer months, full capacity needs not being me¢bgwables that are intermittent and many
other factors that need to be considered;

No sooner than 2028h¢ 1ID should enter into power supmgreements for an‘additional-16

MW of baseload renewable generation and-380MW of solar generatin with in-Service dates

of 20282030 to help meet RPS standards urgiei350as well as:the recently passed SB aa6

UHGXFH *+* HPLVVLRQV 5HQHZDEOH JHQHUDWLRQ ZLOO DOVR
power supply costs, although thalue ofaddiional renewable resourcesmpared tdraditional
nonrrenewable resourcesill depend on future pricing trends for both renewable energy and
traditional resourcesAdditionally, IID needs to consider the impact of increased renewables and

seek opportuniéis for flexible technologies and the addition of quick responding generation or
energy storage that allows for more effective renewable integration;

In the event that 1ID agrees to additional renewable generatibrinagervice dates prior or 2028

then ID needs to seek opportunities to repositiosellexisting high priced agreements to alleviate
excess system generation and loss of controllable fuels. [ID must monitor load growth and impacts
of the activities on the customer side of the meter to erRBS compliance is met with diversified
eligible resources, and if at all possible, diversified portfolio content categories;

The need timeline for renewable resources and emission reductions depends on two key metrics:
o |ID energy sales to customers
0 Renevable production

These metrics must be closely monitored to adjust where necessary. If load growth does not occur,

then fewer renewable resources are needed and the need occurs after 2028. If load growth is faster
than expected, then more renewable reseunce needed and the need occurs before 2028.

IID should diversify the resource mixit relies upon to serve loadID needs to consider
diversification in technology type, generation output stability, fuel type, land use amounts, contract
structuring, genation output pattern, bond issuance strategies, debt structure planning and
partnerships with neighboring utilities and groups sucthaSouthernCalifornia Public Power
Authority. This includes transmission projects that provide access to variousy enargets.
Diversity in all things and all approaches will benefit 11D by reducing various riskdiskrct is
exposed to;

IID needs to adopt new energy efficiency targets that reflect SB 350 requirerfaartsly
HIILFLHQF\ DQG FRQVHHYWWIBRHQ/ RVKIHOQI WHHQ UHQHZDEOH J

conservation energy efficiencyand demandide management activities should continue to
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increase in accordance wiiB 350VWDQGDUGY LQ RUGHU WR UHGXFH WKH ,,
are expectetb be used for less than 200 hours per yEaploring new energy efficiency/DSM
technologies, time of usend interruptible rates are the first step toward achieving a higher level of
demandside managemeinnpact

IID needs to create an electric vehipt®gram available to IID customers. Studies show that each
customer who plugs in can add up to 120000 kWh/yr of customer load<and a properly
structured program can help alleviate over generation pressures and provide air.quality equality to
IID custorrers, and particularly, to disadvantaged communities if the program:targets these areas.

The 1ID should continue planning to meet GHG emission reduction legistatreduce emissions

by 40 percent below 1990 levels by 2030 and 80 percent below 1990 hgveG50 Proposed
DGGLWLRQV WR WKH ,,'fV UHVRXUFH PL[ ZLOO KHOS UHGXFH *
resourcesbut additional reductions will be required to avoid.having to purchase emission credits

in the future at a potentially high cpst

IID should further investigate the option of séfDQDJLQJ D BEXLOGrof@&IERZQ" VWU
plans and other generation facility technologies.on-idned land as opposed to paying a
developer to manage the project development. Diversity in corgragitures is an important

diversity in generation technology;

The Request for Proposairocess ‘helps.the developer understand what 11D needs and it increases
compdition among the developers atiiis, lowering the price and providing a sound negotiating
structure for both IID and the developer. 1ID should use the RFP process at every opportunity,
including an RFP process through SCPPA, since it is the industry standard and the most accepted
and sophisticated approach that encourages IID to exclusivett #ee most attractive offer;

' TV KHGJLQJ SURJUD I MK GgaX ané erdrRg® WarketX binder the Energy Risk
Policy. IID should anticipate the natural rise of energy and gas costs as well as emissions and
renewable costs while all being dirgabr indirectly associated to each other. The reduction of risk
through a consistent hedging program will empower 11D to further ensure budgetary certainty and
stabilize consumer rates;

IID needs to invest in the required transmission and distributigeqisovhere rate increases can

be avoided.lID transmission system and the transmission system infrastrucigstment is
effective in protecting and maintaining the 11D Balancing Authowtgiditionally, some of these
projectsmay contain greater valugith an organizational shift in business activities such as
economic dispatch sales and regional balancing services where the proper process infrastructure
must be in place prior to new activity implementation to mitigate risk

IID should become a partjmant in the NGV2 project to provide additional access to markets and
additional reliability stability to the 1ID system. While,"fV LPSRUWY D Whih®URMHFW
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decreasalue to increasing RPS requiremeridenefits from building a transmissitine for less
than $40 millionthat will have access to a cheaper mahealp tojustify the project. It can be
furtherjustified by an increasm projects connected to the IID system with-@afkers outside of
WKH ,," WHUULWRU\ SD\LQJ ,,'TV ZKHHOLQJ UDWH

X With the IID§ increased understanding of the CAISO markets and with the surplus of capacity and
energy during the winter montfidovember through Aprj] 11D could take advantage of marketing
the ancillary services of this surplus and further reduce thaatrgd meeting RPS/AB2 laws.
IID needs to develop a plaoimplement this;

X ,,') QHHGV WR IXUWKHU H[SORUH WKH DNGrhérNgyser@inrRHe hexti [ LEOH
five years as well as repower El Centto. 4 and adeknergy storage when neosolar is consumed
to be in service between 2021 or 2025. Additional flexibility of\gas fired peaking generation and
grid-stabling energy storage will provide the necessary.support:the IID system needs to maintain
reliability and potentially reduce costghen used properly in the wake of a heavy influx of
intermittent renewable resource integration and customer owned generation; and

x Finally, since this IRRvas developed under the purview of SB 350, there are many conclusions
that are based on the elemeotshe SB 350 regulations. However, with the passage of SB 100,
PDQ\ DVVXPSWLRQV ZLOO FKDQJH DQG WKLV PD\ FKDQJH ,,'1V
IID needs to monitor the regulatory proceeding of SB-tH)@ted policies and ensure that any
changs be reflected in the underlyingrassumptions for all future decisions.

The following LV DQ LOOXVWUDWLRQ WKDW SURYLGHV D VXPPDU\
recommendations:

Exhibit8: Key Findings and Recommendations
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Theexhibit below illustrates the key recommendations in chronological order:

Exhibit9: Timeline of Key Elements of theeRecommendatadsKey Findings
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{Observe SB 350 and SB 100 guidelines and determine best
2 O 1 8 strategies of compliance.

{Issue an RFP for 30 MW of energy storage with a COD of 2019
20182019 @
2 O 1 8_2 O 2 O {fce::fseill’f)?e?nd implement an electric vehicle program where

{Incorporate operational practices to reduce costs and
20 18—2020 emissions while maintaining strong reliability and and
environmental compliance.

20 1 8_202 6 {Eggpgtljeetse. all necesary transmission and distribution system
{Update IRP.
20192023 peate

2 O 2 1_2 O 2 6 {{;iggrggszt\lljv?]igrg: r:c; ;gzgéition long or costly resources.

2 O 2 1_3 O {Monitor market oppotunities in unit replacements that

provide similar system stability and reliability to the 11D system.

{Procure a diversified mix (10 percent baseload/90 percent
2 O 2 7— 2 O 3 O intermittent renewable resources) to comply with 50 percent
by 2030 no sooner than the needed period.

2030 and Beyond

{Procure resources to allow for a net carbon nuetral resource
supply.

PROCESS FABPDATING THERP
The following is a schedule to update the IRP:

x At a minimum, IID will update this IRP within the next five years with a due date of.Ja023.

x 11D will begin evaluating the need for updating the IRP by Juh@19.

x If and when IID determines that a new IRP is needed, 1ID will update and apprdRPtiagthin
the five year deadline of Jah, 2023.
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In conclusionit is paramount that the recommendations from this IRP, if at all possible, avoid rate impacts
above and beyond standard inflatibowever, if there argystem investmenthat are absolulgnecessary

WR PDLQWDLQ , 3qafigedlly MspRrQible Yublic agency whose mission is to provide reliable,
efficient and affordably priced water and energy service to the communities it setlies a rate study

may be necessatyp fully evduate the need for any rate increasHse programs ahcosts that this IRP
recommendationaim for the goal of reducing costs wherever possabié therefore, do not require any
rate increases above and beyond standard inflatised increase8elow isa summary of the Energy
Department capital investment cost as a result of this IRP:

Exhibit 10: Capital Investment: Required and Potential 2180 Costs

In addition to the above.summary table, it is important to note thatithef costs by each aections in
the EnergyDepartment (generation, transmission, distribution@thdis) can vary based on a number of
othervariables and factors that are discussed more in detail within thig HRRehart below exhibits the
breakdowamong the various energgctions within thelepartmentalong with their relationship to the
threshold of additional rate increases (above and beyond inflation related increases):

Exhibit 11: Capital Investment: Required and tenotial 20192030 Cost Breakdown and Rate Threshold

2 https://www.iid.com/about -iid/an -overview
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CHAPTER 1: IRP PURPOSE AND APPROACH

PURPOSE ANDOBJECTIVES OF THHRP

This IRP for thelmperial IrrigationDistrict has been prepared by IlDEnergy Department to meet all the

IRP requirements estidhed by the state of California for public owned utilitiese IRP.meets the specific
requirements established by the California Energy Commission, including the data:forms showing the
projected capacity balance and other information, which are loitafgghendixB of this IRPdocument

The goal of thidRP is to providellD with short andlongtermintegratedolarsto securghe generation
andotherresources neededneeet, ,' TV R Y H U D.Oltls miksvoW is&Rpgovick reliable, efficientand
affordably pricedwaterand energyservice to the communitid$D. serves, "while maintaining financial
integrity and meeting regulatory and environmental requirements.

While this IRP accomplis#sthe objectivesoutlined abovethis is a living document that il be revised
and updated as conditions warrdntany event, the IRPwill'be updated at least efregyears, as required
by the CEC.

ORGANIZATION OF THEIRP

This IRP isorganizednto sections that'contain.the following

X Sectionl presents the ovdtapurposeof the IRP and outlines the report organization. The
regulatory IRP content requirements are also described and their location in this IRP is identified

X Section2 provides-a description of the IID electric system, its resources and prograiniss a
operating responsibilities as a balancing authority.

X Section3 provides a summary of the demand and energy forecast for IID, including a description
of the forecasting methodology used.

x Section4 identifies - the need for additional resources thiéeafrom a comparison of the 11D
forecast and existing resources.

x Section 5Sprovides a description of potential new resources and presents cost and performance
information that is utilized in the economic planning model used for the, SBetyTrader

X Section 6 presents the primary modeling assumptions used in the expansion planning analysis that
forms the backbone of this IRP.

X Section7 presents the modeling results and provides a discussion of merits and ranking of the
competing expansion plans.

X Sedion 8 provides the IRP conclusions and recommendatidhs includes the preferred
expansion plan and the next steps involved in realizing the development of the resources added
early in that plan.
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X Appendicescontain the CEC IRP standardized reportiablés along with several pieces of
supplementainformation.

THE2018 IRPDEVELOPMENPROCESS

The lID Energy Departmentonducts resource studies and economic evaluations to evaluate resource
decisions on an ongoing basis. Several of these studies wereduitn the development of this IRP. In
addition, however, 1ID developed the IRP through a collaborative team effort that<included several 11D
groups and outside stakeholders. Generally, the tasks performed by these various contributing groups
included:

Identifying strategic alternatives

Gatheing functional area input

Discusing key assumptions and critical issues

Creaing viable and achievabkcenarios

Simulatng various combinations of alternatives

Discuséng preliminary findingsrefining analyss, if necessary
Drafting andreviewing the IRP document

Presering final findings in written form

X X X X X X X X

The resulting IRRlocumentdescribeghe IRP.process and recommends spedifternativesfor IID to
meet is power requirementsomply with environmentaind regulatory responsibilities and to continue
serving its customers in a reliable and ezfétctive manner.

One important group involved in®IRP. development included-lidremployee stakeholders who were
interested in contributing toward the IRP amttidionmaking process. These stakeholders consisted of the
IRP working groupwhich waspresentedvith a description of the IRBrocess andhe IRP draftresults
throughtwo public workshepseldin the Coachellaand Imperialvalley areas. The workshopsre held

on October 18, 2018in La Quint@aliforniaand October 20, 2018 &l Centrg California. Comments
received were related twide range of issues including the load forecast, renewable resources, energy
efficiency programs and.transmission lggansion.

The commentsvereaddressedndthe contributions were welcomed additions to the preparation of this
IRP.

MAJORDRIVERS AND REQUIREMENTS INFLUENGNG THE 2018IRP

The last IRP for 1ID was completed 2016. Since that time, there have beemny power sector
developments that strongly shaped ¢heationof the 2018 IRP. First anfdremost,has been a series of
California laws, Executive Orders, and regulatitres helped to shape the objectives of this IRPitnd
content. In this sectiona summary of the most important influences is provided. Other changes impacting
the direction of this IRP from an economic and modeling standpainth as the IID load forecast,
resource costs and fuel price projectidrage discussed in subsequent sections
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SB350AND THE CECIRP GUIDELINE REQUIREMENTS

The most important state law influencing the current IRRe<Clean Energy and Pollution Reduction

$FW RI 6HQDWH %LOO ZKLFK UHSUHVHQWHG DQ DJJUHVVLYI
integrate renewable energy and energy efficier@J LRU WR &DOLIRUQLDTV FRQWURGOC
Portfolio Standard was set according to Senate Bill x1 2 (SBx$@ymarized briefly, SBx 1 2 directed

California's electric utilities to reach a 33 percent RRP&three compliance periods. First; utilities were

directed to procure renewable energy products equal to 20 percent of retail sales by December 31, 2013.
Second, utilities were directed to procure renewable energy products equal to 25 percentafaetay

Deember31, 2016. Third, utilities were directed to procure renewable energy products equal to 33

percent of retail sales by December 31, 2020, and they were required to'maintain that percentage in

following years.

On Oct 7, 2015, California Geernor Brown signe@B 350into law. This updated and expanded SBx 1

TV 536 VWDQGDUGY 6SHFLILFDOO\ 6% perteRthl26pD ¥ B@ertéi H VW D W H
by 2030. SB 350 doubles the existing standards for statewide energy. efficieingg saelectricity and
natural gas by retail customers by 2030, and encourages widespread transportation elect8i-866n.
alsoestablishedhe intent to expand the footprint of the California Independent System Operator to form
a regionaindependet systemoperator in a larger,.geographic area throughout the Western
Interconnection, which wuld require further authorizing legislation in order to proceed.

Most recently SB 10Q which requires California to.get 100 percent of its power from reneveedol
other zerecarbon resources by 2048as signed by Governor Brown on September 10, 2683100
specifies intermediate milestones-44 percent by 2024; 452 percent by 2027; and &0 percent by
2030.

To facilitate the development afpublic utiity IRPs and the consistent reporting of the results, the CEC
has issued a set of IRP Guidelirleat list requirements and recommendations for the IRP filihg
following is a list of itemghat supplement the Executive Summary arerequird, or re@ommendedy

the CECIRP Guidelinesto be part ot public utility  NRP filing:

CEC IRP Guideline DocumentRequirementsfor Public Utilities :
Section Topic
2A:

= Planninghorizon mustkextendto at least 2030
- Specificgoalsto be met include thRPStarget(50 percentoy 2030) and GH@arget(40
percentelow 1990evels)

3 The text of SBx1 2 is available hetgtp://www.leginfo.ca.gov/pub/t12/bill/sen/sb 0001
0050/sbx1 2 bill 20110412 chaptered.html

4 Thetext of SB 350 is available:at
http://leginfo.leqgislature.ca.gov/faces/billNavClient.xhtmI?bill id=20152&B350
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2C
- Submit standardized tables
o Capacity Resource Accounting Table (CRAT)
o Energy Balance Table (EBT)
0 RPS Procurement Table (RPT)
0 GHG Emission Accounting Table (GEAT)
2E:
- Use or develop aaimand forecast
0 Place the mnual forecasted peak demandtir CRAT
o0 Place the mnual forecasted sales, other loads and net energy for lead in EBT
o Describehedemand forecasting methodology and assumptions
2F:
- Report the mix of resources used by the POORAT, EBT, RPT and GEAT
0 Address procurement for a diversified procurement portfolio for short anetdomg
electricity and demand response
- ThelRP must show how 5percentRE target will by met in'2030'in EBT and RPT
- ThelRP must address EE and Demandptmserogramsand include thie impact inthe
CRAT and EBT
- ThelRP must address energy storage
- ThelRP must address transportation electrification
- ThelRP must reporthe EV load on CRAT and EBT
- ThelRP mustdetermine thé&et GHG‘emissions.impact
2G:
- IRPs must ensure system anddocal reliability
0 Must include projections of peak capacity and supply and demand resources in
CRATS as well as the planning reserve margin
0 Must address grid flexibility
- Must identify local transmission constrained areas
- Must inclue existing or emerging capacity needs from transmission constraints
2H:
- IRPsmust report. emissions projections in the GEAT and provide supporting information
2l
- IRPsPXVW HQVXUH 328V SODQ WR VHUYH LWV FXVWRPHUV M>
2J:
- IRP must.ensre the goals of achieving diversity, sustainability and resilience to the bulk
transmission system, distribution system and local communities
= . IRP.must discuss amgliability concernf thedistribution system
2K:
- IRPs must ensure the POU achievesgibed of minimizing localized air pollutants/GHG
- Must include discussion of current programs and policies in place to address local air
pollution

CEC IRP Guideline DocumentRecommendations for Public Utilities
Section Topic
2A:

- Encouraged to present aysik in IRP that address post 2030
2B:
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2C:

2E:

2F2d:

2F3a

2F4:

2F5:

2G:

21

2k:

Encouraged to evaluate other scenarios and sensitivity analysis to consider cost effectiveness
of alternative resource options
Encouraged to submit analysis of alternatives

Encouraged to submit data for multiplesarios
Encouraged to include other demand forecast scenarios

Encouraged to provide additional info
o POU plan to meet portfolio balance requirements
0 Any identified issues that have the potential to prevent the POU from procuring
sufficient renewhle resources

Encouraged to include programs and measures that will contrib8& 360EE goals
Encouraged to identify relationship between AAEE savings assumed and IRP filing, the
target established by the POU and estimates of market, economeachnitally achievable
EE savings from the study or studies POUs usedto establish their targets

Encouraged to include the expected quantitative impacts of plannedg@nisiéive demand
response measures for future implementation

Recommended to dedoe possible roleto address over generation and ramping concerns
Any guantitative analysis undertaken bythe POU evaluating the cost effectiveness of storage

Encouraged to include charging. profile forecast and how a program will influence the profile
Current amount, type and location of charging infrastructure

Medium and heavy duty EVs

How investments are to promote electrification and how they might align with other
standards

Plans to coordinate with other utilities

Current or planned programs to prote EVs in disadvantaged communities

Customer education outreach efforts

Coordination of transportation electrification with other DERs

Timeline and plan for collecting and sharing data

Provide an estimate of potential over generation and curtailaneindaily load profiles
Encouraged to discuss transmission solutions to local capacity shortfalls

Encouraged to identify elements that result in large customer impacts

Encouraged to report how programs assist and prioritize disadvantaged conamunitie
Encouraged to report plans and progress results in implementing the relevant
UHFRPPHQGDWL R @vomgbakie&sTapod R Z

0 Low-income customer solar programs

o Pilot programs that provide solar for lamcome customers and disadvantaged

communities

Encouraged to report on plans and progress in implementing recommendations in CARB
low-income barriers study
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- Encouraged to include the following:

o Indicators used to track impacts and benefits onifmeme customers

0 Strategies for maximizing the contributiof EE in disadvantaged communities

o Transportation electrification investments, their effectiveness in improving air quality
and how to coordinate with local agencies

0 Labor, workforce and training programs designed forilogome customers

0 Financing mech@isms offered by the POU to improve usedy-incomecustomers

o Efforts to increase contracting opportunities for small businesses-in Disadvantaged
communities

0 Any strategies used to maximize edtion and participation in clean.energy and
transportation pgrams folow-incomecustomers

OTHERLEGISLATIVE AND REGULATORY CHANGES

In addition toSB 35(Q there have been a numberretentstate lawsand-regulationthat have impacted the
IID IRP process. These include the followkey laws and regulations:

GHGEMISSIONSREDUCTIONS

Due to the nature of the law, IID adjusted its‘approach to resource planning to meet the emission reduction
standard.

An earlyCalifornia initiative for reducing GHG emissionsvasAssembly Bill 32 signed into law in 2006

by formerGovernor Schwarzeneggdrhe main strategies for making these reductiemehighlighted in

the AB 32 Scoping PlarmThe GHG reduction focus was furthered in California BRYHUQRU % URZQT
Executive Order BB0-15, issued on April 29, 201%hich estdlished a CalifornigGHG reduction target

of 40 percent below 1990 levels by 20802016, the Legislature passed SB 32, which formalized the 2030

GHG emissions reduction target of 40 percent balw 990 levels set forth in Executive Ordes3B-

15.

In conjunction with SB 32, the Legislature passed AB 197 to prak&€alifornia Air Resources Board
with further guidance in preparing an update to the Scoping Plabe@mberl4, 2017, CARB approved
the second update to the Scoping Plan to reflectatgets set forth in Executive Orde3B-15 and SB
32,

CARB adopted a plan to reach the 1990 levels through regulations including establishingbaseket
mechanisms, which have the following components:
1) Expand energy efficiency programs
2) Achieve astatewide renewable energy mix of 33 percent
3) Develop a Caqand Trade Program that links to the Western Climate Initiative partner programs to
create a regional market system
4) Establish targets for transportation related GHG emissions for regions thro@gidornia
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5 AGRSW DQG LPSOHPHQW &DOLIRUQLDYY FOHDQ FDU VWDQGDU
Carbon Fuel Standard

6) Create targeted fees, including public goods charges on water use fees on high global warming
potential gases, and a fee to fulii DGPLQLVWUDWLYH R&iW WrmikteWwtiH VWDW
AB 32.

On July 26, 2018, CARB approved an overall IRP planning range between 30 and 53 MMTCOZ2e, as
UHIOHFWHG LQ WKH 6FRSLQJ 30DQ 8SGDWH _&$5%Hisas URSRVDC
524,000 MTCOZ2e at the low end of the range, and 925,000 MTCO2e range, or.1.745 percent of the
electricity sector emissions.

As stated above, CaandTrade program is an important part of the CARB strategy. Recently, the
Legislaturehasaffirmed the extension of the Cagnd Trade program through 2034th the passage of AB
398 A detailed discussion of the GamdTrade program is provided in"Appendix

Most recently SB 100 has passed the California Assemidgsigned by.the GovernoiSB 100commits
California to procuring energy from 100 percent carbomssions free resources by 2045.

ROOFTORSOLARPOLICIES

SB 1 (2017) enaced Governor Schwarzenegger's. Million Solar Roofs Initiative and exquhiice
&DOLIRUQLD 6RODU ,QL VdlariHdniey Parid€sBip&y efMririgHbdilding projects to meet
minimum energy efficiency levels when applying for ratepdyaded incentivesThe statute also
recommends that photovoltaic solgystem components and installations meet rating standards and
performance requirements.

AB 920, signed into law ir2009 implements anet energy meteringule that requires utilities to pay
UHVLGHQWLDO FEXVWRPHUV DQG EXVLQHVVHV IRU HIFHVXBHQHUJ\ S
510raised the cap dhe number of homes and businesses that caNEbEbilling from 2.5 percent t&

percentRl WKH HOHFWULF XWLOLW\YV.Dheldwhlddaddresseseoardy metelingH D N G H |
betweerpublicly owned utilitiesand customegenerator$o compesate such generators on a tinfeuse

basis.The &DOLIRUQLD 3XEOLF 8NEMQ.0wagram, Rppkoved lirRignTiafy 2016, extends

the NEM. program for the@nvestorowned utility territories in California,which ensures that NEM

customers continuentreceive retail rates for surplus energy, but are placed oroftuge ratesliD

monitors the NEM 2.0 program for trends in implementing its own NEM rules.

On May 9, 2018, the CEC adopted 2019 Building Energy Efficiency Standards to take effect January

2020. The new standards require that new home construction include the installation of solar photovoltaic
systems. In promulgating the standards, the CEC acknowledged that rooftop solar generation is not
LQWHQGHG WR VXEVWD Q Wiridéyude. Eff[dieHay @qliréaients RISOMENE elstablished

for newly constructed healthcare facilities, and the 2019 standards added provisions to encourage demand
responsive technologies, including battery storage and heat pump water heaters. Trassiddddr
SURYLVLRQV WR LPSURYH UHVLGHQWLDO EXLOGLQJVY WKHUPDO H(

35



Integrated Resource Plan ~» f

windows. For nonresidential buildings, the new standards work to maximum the use of LED technology.
Under the new standards, nonresideratial residential buildings are expected to use less energy and
require less electricity from their local utilities. 11D must account for these circumstances in its
procurement and planning decisions.

SB859 £STATEBIOMASSMANDATE
In September 2016, a bilas passed that requires POUs like IID to proemergy frombiomass derived
IDFLOLWLHV WKDW EXUQ VWDWH LGHQWLILHG pWUHH PRUWDOLW\T

S3H $ ORFDO SXEOLFO\ RZQHG HOHFWULF XWLOLWproMiEULQJ PRL
SURSRUWLRQDWH VKDUH EDVHG RQ WKH UDWLR RI WKH XWLOLW\Y
125 megawatts of cumulative rated capacity from existing bioenergy projects described in subdivision (b)
subject to terms of at led$te years.

(b) In addition to the requirements of subdivision (f) of Section:399.20, by December 1, 2016,
electrical corporations shall collectively procure, through financial commitments of five years, their
proportionate share of 125 megawatts of cutivdarated generating capacity from existing
bioenergy projects that commenced operations‘prior.to June 1, 2013. At least 80 percent of the
feedstock of an eligible facility, on an annual basis, shall ‘be a byproduct of sustainable forestry
management, whircincludes removal of dead and dying trees from Tier 1 and Tier 2 high hazard
zones and is not that from lands that have been clear cut. At least 60 percent of this feedstock shall
EH IURP 7LHU DQG 7LHU KLJK KD]DUG JRQHV ~

., TV RYHUDOO ExderedlidehR &pRrgxinha¥e $2 million impact based on current pricing. [ID
is working with SCPPA, CMUA and NCPA to.find the most economical resource and is making progress
towardthe identification of that resource

REGIONALIZATION

While 11D clearly lotbies against regionalizatio@alifornia policy makerave, in recent years, debated

the benefits of operating the Western regional grid as a single entity. The intent of regionalization in the
form of an integrated'western regional energy market iskdf® LWDWH JULG RSHUDWRUVY DE
and efficiently share resources'throughout the western states. Regionalization in the eastern and Midwestern
U.S. has shown the benefits of integrated energy markets to share resources among members.

AB813 was introduced to establish a pathway for the California Independent System Operator to form a
multi-state regional transmission system organization. Although AB813 did not adwahpass into law

in 2018, it remains in active discussion and would gdgtampact IID as a power utility anBalancing
Authority.

The current wording of AB813 does not require a utility to join or remain in a multistate regional
transmission organization. Specifically, Section 8393 states that AB813 does not requidifamgiaC
transmission owner, retail seller, or local public owned electric utility to join or remain in a multistate
regional transmission organization. The decision to join an RTO is left to the individual entity based on its
preference. Should the bgrogress andetain itsoptioral languagellD will perform a detailed evaluation

of the benefits and the costs prior to making a final decision.
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To the degree that regionalization benefits California, 1ID could also benefit due to efficiencies and
increagd renewable energy contributions to serving load. If [ID generation is the lowest cost generation to
serve its load, then effectively, 11D will continue to serve its load using its existing generation, and any
H[FHVV JHQHUDWLRQ E H\fRe@dintp, tHe\matkBt DoGe@ite@ad &dthelRs and 11D will

be paid the market price for the excess generation, thereby, making available an additional revenue stream
for IID.

However, it is also acknowledged that the promise of lower power costsalsaldome at.a cost from

., IV SHUVSHFWLYH 7KLV FRVW FRXOG LQFOXGH D.ORVV RI FRQWU
impact of renewable energy projects in the IID service area. The net effect of the potential benefits and
costs is difficlt to surmise and depends on the details of the final structure of regionalization.

The intent of regionalization in the form of an integrated western regional energy market is to facilitate grid
RSHUDWRUVY DELOLWLHV WR PR lesbureed \tHranghoDtQlte Webtdr Istdt€sW O\ V'
Regionalization has been discussed by both state lawmakers and the California Independent System
2SHUDWRU &%$,62 ZKLFK FRQWUROV.PXFK"RI &DOLIRUQLDYV HOHF
Midwestern US. has shown the benefits of integrated-energy markets to share resources amongst the
members.

A transition to a fully integrated electricity grid<in the Western United States through the creation of a
regional independent system operator is thought byyrnwahelp integrate increased renewable energy by
balancing supply and demand across..a larger geographic area. Currently, within the Western
Interconnection, electricity is managed by38 sepaBat@ncingAuthorities across the United States,
Canada, an¥exico. All 38 BAs, including CAISO, are part of the synchronized Western Interconnection,
but each BA is independently responsible for balancing supply and demand in its own territory. The BA in
CAinclude: Balancing Authority dflorthernCalifornia, Calfornia Independent System Operator, Imperial
Irrigation District, Los Angeles Department of Water and Power, Pacifi@fegt, Turlock Irrigation
District, Bonneville Power Administratiefiransmission, NV Energy, and Western Area Lower Colorado.

In order b improve reliability, cut costs, and increase efficiency, a number of these balancing authorities
(and BA outside of CA) are partnering in the Westenergy ImbalanceMarket, which is managed by
CAISO.

7TKH (4O LV-WERHDIPOUNHW ™ W KW elo Metwewn \suppyandRilemand every five

minutes. This regional market has demonstrated numerous benefits of enhanced regional grid integration,
such as reducing costs and greenhouse gas emissionwsver, the EIM is limited in that it only ails

for incremental adjustments to generation dispatch schedules and only captures a small portion of the
UHJLRQYYVY ZKROHVDOH HOHFWULFLW\ PDUNHW &%$,62 :HVWHUQ VW|
are exploring the creation of the more fullagrated regional electricity market that would be managed

by a single system operator and includea@{ HDG PDUNHW 6XFK D PDUNHW FRXOG H(
planning, improve grid efficiency and reliability.

Although AB 813 stalled this yeaBB 100, which requires California to get 100 percent of its power from
renewable and other zecarbon resources by 204bas signed by Governor Brown on September 10,

37



Integrated Resource Plan "~ f

2018.SB 100specifies intermediate milestones:=4d percent by 2024; 452 percent by 227; and 5660

percent by 2030. The bill to begin the process of transforming CAISO into an RTO did not advance from
thestate Senate this year, but the effort may continue in the future. Previous efforts to create an organized
market in théWest have faild to advance as well. In tf8B 100signing messag&;ov. Brown reiterated

his desire for California to join neighboring states in a power system that integrates utilities across the West.
He indicated that he believes a regionalized electric grid wouki@®Q FH & D O L {dalddp gy OR Z
allowing California to share renewable resources with neighboring states, thereby reducing costs and
increasing resiliency of the Western grid.

In a related matter, CAISO is positioning to take a large share of theWitke competition forreliability

coordinator customers, the Western Electricity Coordinating Council revealed recently. WECC CEO

Melanie Frye recently stated that WECC has received tentative RC commitments from balancing authorities

and transmission @pators representing all but 2 percent of net energy load in the West. She indicated that
SHUFHQW RI WKH UHJLRQYY ORDG ZLOO"OLNHO\ VLJQ RQ ZLWK &3

ZLWK 633 &%$,62TV 5& ZLOO GRPLQD WadaWéyveda bind Wl &Rday/WoavilyG D KR O F

represented in the EIMSouthern& DOLIRUQLDYfYV ,PSHULDO ,UULJDWLRQ 'LVWULFW

as its RC. The RC elections will give SPP a presence‘in 21 states; adding Arizona, California, Colorado,

Oregm, Utah, Washington and what appears to be athin'slice of Nevada to the 14 states where it currently

has members: Arkansas, lowa, Kansas, Louisiana,"Minnesota, Missouri, Montana, Nebraska, New Mexico,

North Dakota, Oklahoma, South Dakota, Texas and-WypniCs monitor compliance with NERC and

regional standards, including monitoring risks, taking actions to preserve reliability and leading power

restoration efforts.

AB 813 was introduced by Assemblyman Chris Holden, chairman of the Assembly Utiltidsnangy
&RPPLWWHH $% ZRXOG DXWKRUL]JH &%,62V %RDUG RI *RYHUQRU"
&RPPLVVLRQ WR FKDQJH WKH ,62YV JRYHUQDQFH VWUXFWXUH WHF
California. If adopted, it would be the-first ptéh a multiyear process to make CAISO an RTO for the

West. Supporters of AB13include Gov%e URZQ DQG WKH &%,62 7KRWHIBHREGYH RSSF
the Sierra Club, some municipal utilities, and some ratepayer advocates. They contend the measure would
lump California in with" coabroducing statessuch as Wyomingand put California at risk of greater
LOQOWHUIHUHQFH - IURP IHGHUDO UHJXODWRUV XQGHU WKH 7UXPS DG
expansion-have stalled-during the past two yieattse face of strong opposition both inside and outside of
California.

AB' 813 does not create a medtiate regional transmission system organization, but it provides a process

for the ISO to develop a new governance structure to take the place ofrér@ ¢8O governing board

consisting of five members appointed by the govern@adiforniaand confirmed by thstatelegislature.

7KH QHZ JRYHUQLQJ ERDUG ARG EH QRWGBISHQIGIHQMG ZLWK RU VX
authorities or ommercial interests in the power sector. The bill required that the new governance structure

shall not be implemented before January 1, 2021. The new governing board is viewed by other states as a
necessary step for them to allow their jurisdictional electtilities to participate in a CAISGd RTO.

With the new board in place, individual states could authorize or direct their jurisdictional utilities to join
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in forming an RTO, but these would be individual state and utility decisions that play oyeav&rrather
than a single event in which the entire western interconnection becomes a single RTO.

Some environmental groups strongly support regional expansion as a way to integrate more renewable
resources and decrease reliance on old fossil plardssatite west that might not be able to compete in
regional markets. Other environmental groups oppose the effort because they are concerned that regional
grids will increase fossil fuel output, particularly from coal.

RTO benefits

To provide reliable eledtity service, demand and supply must be continuously balanced. RTOs and ISOs
are designed to choose which generators are committed and the dispatch levels.to meet demand, based on
resource cost and flow constraints. Existing RTOs operatealiegd andeaktime wholesale energy
markets and various ancillary service markets. Some of the RTOs and.ISOs also have a forward capacity
market. In the daphead market, the RTO or ISO evaluate bids received from power plant owners/operators
for power to satisfy fiiecast demand on an hourly basis. The RTO selects the resources to meet that demand
the following day by selecting the lowesist resource first;sthen the next lowest, and so on until it has
chosen enough generation to meet forecast demand. The unitsettetlected (clear) are obligated to
provide energy during the following day for the hours that they cleared. Because the RTO selects the lowest
cost resources available to meet load, renewable generatibich has no fuel costis usually dispatched

first. The price paid to all generators providing power within a given hour of the day is the price offered to
meet the last megawatt of demand from.the higbest power plant that clears the market. This price is
called the clearing price.

Customer demandt any given hour is usually not exactly what was forecast the previous day. Therefore,

RTOs operate redilme markets to account for the differences between predicted and actual demand, in 5

to 15minute intervals. Resources bid into the real time mafketspot markets) are cleared in a lowest to

highest cost, similartothedd KHDG PDUNHW %HFDXVH RI UHQHZDEOH HQHUJ\
energy that is available, less higloarst fossil generation will be dispatched to meet system lcachdke

renewable energy isavailable, conventional power plants are usahigsser timgbecome increasingly

less economical.

Key rationale and benefits for RTiiased organizations to handle the wholesale bulk power market are
included in the followng key table:

RTO functions Benefits

Provide ~ equal access Equal and nomliscriminatory transmission system access u
transmission system transparent and open access transmission tariffs (OATT)

Operate energy, pacity, and ancillary service markets using 4
cost unit commitment and dispatch subject to transmis
constraints

Perform efficient marke
operations
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Facilitate large, competitivg RTO rules encourage greater market participation, greater liqu
SOLTXLG" PDUNHWY and pricing optioa for participants

Coordinate regional planning | Integrated system planning with regional expansion needs and

Employ a market monitor to assess market competitiveness

Ensure market competitiveness . :
ensure no members with market power or undflednce

Foster alternative  resour( Facilitate markets for demand response and.integrate rene
options resources in the resource mix

Provide hedging products including financial transmission righ

Integrate risk management too| .. L.
g 9 mitigate congestbin risks

As an example, the PIM Interconnect claims that its services provide regional savings benefits of more than
$2 billion annually including savings from energy production cost from $34iG million annually. The
Midwest ISO claims similar totalrmual economic benefits including an estimated $i300 million

annually for its centralized dispatch of energy operations

Many stakeholders see the benefits of moving to’a HRased transmission organization. The efforts,
resources, and dollars invesiadhe current RTO system make it difficult to consider reverting to another
framework without significant policy backtracking.. Still, there are areas where further efficiencies and
market design considerations should and may:be pursued to build updiicterages and grid access in
RTO-based regions while widening the participation in devising methods to more accurately measure value
and benefits.

Opponents of AB813

Those arguing against regionalization, have stated that the Western Energy Imbaldmtedvidready

doing a good job at allowing energy to be bought and sold as needed among Western states, without building
new transmission lines from wind farms outside California to consumers in California. For example, Barry
Moline, executive directorfahe California Municipal Utilities Association, which represents publicly
RZQHG XWLOLWLHV WKURXJKRXW WKH VWDWH zZDV TXRWHG DV VL
UHJLRQDOL]H WR WDNH DGYDQWDJH RI RSSRabh energwWeburces iHOVHZKEF
CaliforniaandusingilVWDWH WUDQVPLVVLRQ OLQHYV ZRXOG IXUWKHU WKH \
Moreover, he said, AB813 would benefit wealthy -ofistate investors and conglomerates that want
California ratepayers t& D\ IRU LQIUDVWUXFWXUH IURP ZKLFK WKH\YG SURIL
companies and a lot of renewable resource developers that want to deliver kkoRattUV LQWR &DOLIRL
OROLQH VDLG 37KHVH IRONV ZDQW WR PDNH PRQH\ RIlI RI &DOLIRU!

Expanding the Energy Imbalance Market (EIM) is already under consideration by the CAISO and is not an
argument against ISO expansion or a substitute for it, because the EIM by itself does not reduce the severe
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western grid fragmentation that is the sourcenath of the unnecessary costs, pollution, and reliability
risks. Coordination with the Bonneville Power Administration (BPA) has occurred for years and continues
to improve. It does not substitute for or argue against western grid integration, wHitdtéaanore robust
coordination with all western utilities.

2SSRQHQWV RI WKH ELOO vVD\ GHUHJXODWLRQ RI WKH PDUNHW WK
fossil fuels, opens it up to malicious speculation and would cost residents lflidolars in fees. Recent

newsletter articles explain that opponents raise the fear that this change would allow other states or the
IHGHUDO JRYHUQPHQW WR LQFUHDVH LQIOXHQFH 'RQ &DOLIRUQLDY
harm disadvantagl communities in California. The basis for these claims is not substantiated.

Opponents of AB813, including some environmental groups, suggest that.an RTO.such as that motivating
AB813 would open up California to more foskikl energy sources such aattigenerated by coal. They

also express concerns that by participating in an RTO, California-would be subject to the jurisdiction of the
FERC (the Federal Energy Regulatory Commission) that couldurdelvV &DOLIRUQLDYTY UHQHZD]|
standard and effts to reduce greenhouse gas emissions. Some attorneys note that the Supreme Court has
ruled that the federal government prevails over state law.

Proponents of AB813

7KRVH DUJXLQJ IRU WKH ELOO.VDLG LW ZRXOG |¥dars/byitappi€@gD O LI R U C
into Wyoming windmills and Arizona solar arrays, while spreading sustainable energy throughout the West.
37KLV LV WKH GLUHFWLRQ WKH JULG LV KHDGLQJ LQ ~ VvVDLG &DUO
3:H QHHG WR ED WHOWKWRVYRSWMHP DV D FRQJUXHQW ZKROH =~ $ VHW F
to ease the concerns of those who ‘worried about linking-bleepCalifornia with the red states of the
LQWHULRU :HVW 37KH SXUSRVH RI WKH DPI3Q&8PHIQVWW &D/OWIR W® DD/
PDNLQJ RQ UHQHZDEOH HQHUJ\ DQG FOLPDWH FKDQJH DUH QRW O
new language included a requirement that a California TO, retail seller or publicly owned electric utility

not join or rema a member of an RTO with a centralized capacity market. The amendments also insisted

the state not undermine its ambitious scheme for achieving reductions in greenhouse gases and for
purchasing electricity from renewable energy and-parbon sources.

Others argue that climate action and expansion of renewable energy is currently being held back by the
inefficient patchwork of how transmission grids are managed across the west. The California Independent
System:Operator is the manager of most of CalifolnfV WUDQVPLVVLRQ JULG RYHU ZKLE
RXU KRPHVY DQG EXVLQHVVHY ,Q RUGHU WR PHHW WKH DPELWLRX
landmark programs California lawmakers face a major choice: give the CAISO a chance todéadbme

fledged western regional grid operator or keep the balkanized, polluting grid management system, currently

in place. AB813 will allow the CAISO to work with neighbors in #est to oversee transition to a full

integration of theNestern grid. Otheclimate leaders in th@/est are eager to work with California on a

regional electrical system that supports their clean energy resources and provides affordable access to clean
energy resources in neighboring states. By helping each other out in thi€alifgrnia can take better
DGYDQWDJH RI WKH UHJLRQYYVY FOHDQ HQHUJ\ )RU H[DPSOH LQVWI
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the slack when the sun goes down when California needs to meet its evening peak energy use, renewable
power from othestates could take up the slack. This makes for a cleaner, cheaper, and faster transition to
a decarbonized energy future and will help California to meet its climate goals.

%HORZ LV 15'&TV UHVSRQVH WR TXHVWLRQV EHCafdrnlabtand$itc&¢ E\ RS S
benefit enormously by coordinating with its neighbors in an energy market that facilitates clean energy.
NRDC argues that tr& HVWHUQ JULG LQWHJUDWLRQ ZRXOG-QRW XQGHUPLQ
policies. Instead, an expazd CAISO, covering more of the West, like all organizations doing business in
California, would be bound by California laws. No state clean energy requirements.would be eliminated.

ISOs are policy takers, not policy makers. They must comply with the priigiges of the states they

serve. AB813 addresses this concern by requiring the withdrawal of California utilities if the expanded
CAISO fails to observe state policies.

Western grid integration would not necessarily mean more reliance-oif-staite reewable resources and

less renewable production in California. Electricity markets are amayostreet. California could import
low-cost renewable energy when it is plentiful elsewhere and .sell excess to other states, helping manage
costs, especially imptant tolow-income communities. State studies.recently concluded that access to
lower-cost surplus renewable energy from around the West creates an economic magnifier effect that will
reduce electricity bills for all Californians.

Western grid integratio RXOG QRW HOLPLQDWH &%$,62TV DFFRXQWDELOLW\ W
attacks on state policies. Like any other organization in California, a Regional System Operator must obey

all California laws. Grid integration allows for sharing of regibenergy reserves, avoiding the need for
GXSOLFDWLYH SRZHU JHQHUDWLRQ $% UHWDLQV &DOLIRUQLDT
transmission organization, as the ultimate measure of accountability. Regional transmission organizations
cannotignore state recommendations. States have an influential voice in RTO decisions. When there are
disagreements, they can petition for review by FERC and the courts. A regional transmission operator
would not supersede state resource adequacy standardwlanchime traditional state authority to establish

rules to determine loaterm needs and how renewable generation, demand response, and energy efficiency

can meet those needs. Eveviestern state insists on maintaining its right to set its own resourgezsaye

standards. Grid integration will leave resource adequacy decisions up to the states participating in a regional
transmission organization.

A core benefit-of regional expansion is to enable greater exports of surgtatdnmenewable generation.

A process toincrease export opportunities is to consolidate the 38 BAs in the West and eliminate the piling
up of transmission access charges each one currently levies on every energy transaction. Coordinated
scheduling of resources may help reduce gridyestion caused by bilateral deals reserving transmission
rights, as WECC studies have previously shown. Expansion allows operators to use the grid more to its full
capacity, reducing the need for additional transmission lines.

Supporters of AB813, includinCalCCA and some environmental groups, suggest such an RTO would
help advance the demand for and growth of renewable energy, as well as the ability of the power system to
integrate renewable energy, and thus promote development of renewable enerdpini&aliupporters
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also observe thatachange inC&829V JRYHUQDQFH VWUXFWXUH VXFK DV WKDW |
in order for such an RTO to be implemented. As the CalCCA position materials point out, a significant
challenge in building locatenewable resources is ensuring sufficient value to support the cost of
construction, and a significant risk to value is the expected curtailment and negative wholesale prices. A
broader and more effectivé/estern market through regionalization could lowsese risks for local

renewable projects. THell would require that a future proposal for regionalizing the grid would need to

be developed in an open, transparent way, and reviewed broadly by the public, the CEC, the CPUC and
CARB prior to consideringany actual regionalization GBICA believes that a wetirafted. plan will

support the ability of CalCCA members to procure and build local renewable resources by creating a
VWURQJHU UHQHZD E 2dlondligatiod J3 aR® likbly\H & éurther reduggeenhouse gas
emissions by exposingcedL UHG SRZHU SODQWYV WR FRPSHWLWLRQ IURP FKHL

‘HVWHUQ JULG LQWHJUDWLRQ ZRXOG QRW.LQFUHDVH WKH OLNHOL
energy procurement and resource planningOpgoFLHY &DOLFKRUQLDTV ,62 LV DOUHDC(
regulation, and enhanced grid integration will not change the‘nature or scope of that oversight.

Background of AB813

Some opponents to regionalization argue that regionalization puts Californiafat iigkreased intrusion

by FERC and the federal government in general. In that California is already regulated by FERC for its
electricity transmission and wholesale market activities, and thatWstern grid is already an
interconnected system coveriti§ states and parts of Canada and Mexico, while every state has its own
policies about greenhouse gas emissions and renewable energy sources. Problems arising from diverse
states with diverse policies trying to control the outcomes of a single physidallgonnected electrical

system exist today and will continue to exist with or without an RTO. (An example is the great difficulty

in calculating the carbon content of electricity entering CA over its interconnections with other states.)

The US Constitutin gives the federal government authority over states in matters of interstate commerce
WKH 3FRPPHUFH FODXVH RI WKH FRQVWLWXWLRQ 7KLV LV VRPHY
had vast impacts in.allisorts of arenas. The Federal PowenfA®35 designates wholesale electricity
transactions and high voltage electricity transmission as interstate commerce under the Constitution, and
establishes FERC as the regulatory authority to implement the FPA. There have been important updates to
the FPA through federal legislation over the years, most recently the Energy Policy Act of 1992 which
paved the way-for wholesale power markets operated by ISOs, and the Energy Policy Act of 2005 which
created a.new framework for ensuring power system ritiadind security in the wake of a major blackout
in 2003. But the underlying FPA framework has not changed substantively. FERC has been the
implementing and regulatory authority over the relevant provisions of the 1992 and 2005 acts, and the
regulator ofall the ISOs in the US. As a result, the CAISO is already a HuRtlictional entity, and 100
percendf what it does is specified in itariff.

Any changes to the CAISQ@uriff that are originated by the CAISO (in contrast to ones that are ordered by
F(5& PXVW KDYH DSSURYDO RI WKH &%,62 %RDUG EHIRUH EHLQJ ILC
five members appointed by the governor of CA and confirmed by the CA Senate. So there may be concern
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that a board that is not Gé&ppointed might make differedecisions about what the Regional ISO can

submit to FERC, and some of those decisions might be less favorable to California. That is a plausible
VFHQDULR %XW WKH QHZ %RDUG LV UHTXLUHG WR EH 3LQGHSHQC
political interests with markeparticipating entities or specific state or local governments imethienal

,629V WHUULWRU\ ,Q WKH HQG )(5& VWLOO KDV WR UXOH RQ ZKDV
word (unless the FERC decisionoigerturnel in the courts).

The above should not be misconstrued to say that FERC regulation and authority are not problematic for
states. However, with regard to AB813 and the forming oégional ISO compared. to the CAISO
governance as it today there would b&/iIWOH GLIIHUHQFH LQ A(5&TV DXWKRULW\ RI
government to overrule or undermine CA policy objectives. Conversely, Texas, Hawaii and Alaska are not
subject to FERC regulation because they do not engage in interstate ‘commerce faityeletthe case

RlI 7H[DV LWV EHFDXVH 7H[DV GRHVQIW. FRQGXFW LPSRUW DQG
HVVHQWLDOO\ DQ HOHFWULFDO 3LVODQG“IRU PRVW RI WKH VWDW€F
of the reliance on imp&s for over 20 percent of electricity supply annually.

Gov. Brown and several prominent environmental groups including the Natural Resources Defense Council

and the Environmental Defense Fund also back the.measure, claiming it will cut costs for coasdmers

bring more clean energy into the state. They also:hope the plan will phase out fossil fuel plants. Opposing
environmental groups fear a regional grid could increase fossil fuel input, particularly from coal, into
&DOLIRUQLDYV HQHU bt thduregsureaBiudrtisaRtetbi Wibwuld lallow for electricity to be
WUDGHG 3PRUH HIILFLHQWO\ DFURVV VWDWH OLQHV" ZKLOH DOORZ
sources such as solar and wind energy-producers.

Lauren Navarro, a policy mager with the Environmental Defense Fund, told the committee the bill would
SFHPHQW &DOLIRUQLDYV OHDGHUVKLS LQ WKH QDWLRQDO PRYHPF
enables us to use more clean energy and take dirtier resources off theQgri*R WKHU VWDWHYVY ~ 1DY
3>&DOLIRUQLDYfV@ UHQHZDEOHV DUH OHVV H[SHQVLYH DQG ZLOO
WUDQVLWLRQ WR FOHDQ UHVRXUFHYV ~

7KH GHEDWH RQ $% KDV UHPLQ QB0GeneRP tlisR.| INtHo$eavs\iHe Bldiey V

suffered a shortage of energy supply caused by market manipulations and capped retail electricity prices
ZKLFK"OHG WR PXOWLSOH VWDWHZLGH EODFNRXWY DQG WKH FROC
The statdt HJILVODWXWMKOD GIDPRXV DSSURYDO RI GHUHJXODWLRQ RI WK
followed by unintended consequences. Market manipulation by Enron (and possibly other entities) drove a
major. utility company into bankruptcy, caused blackouts and forced @édifiesidents to overpay billions

of dollarss Enron was a U.S. enefggding and utilities company that facilitated one of the biggest
accounting frauds in history, using false narratives to inflate revenues. Enron was also implicated in the

V W D WiigyT &fisisl Qe Enron debacle led to the creation of the CAISO, whose board members are
appointed by the governor.

High electricity prices in the beginning of the 1990s caused the CPUC to become interested in and it started
promoting further competition ialectricity generation to reduce electricity production costs. In 1992 the
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commission announced its intent to examine the current electric industry and to explore alternatives to the
UHIJXODWRU\ DSSURDFK &DOLIRUQLD T Y &Qhié siruciufelinthe to@X VW U\ V
a Direct Accessype model that would allow both bilateral and market deals and give retail customers the
choice to obtain electricity from any utility or other Energy Service Provider. The utilities would initially
beforbidden to enter into lonterm bilateral contracts and would be obliged to procure all their electricity
WKURXJK WKH QHZO\ HVWDEOLVKHG HOHFWULFLW\ PDUNHW 7KLYV
December 1995, which laid out a set of policesreate a fully competitive electricity market and to guide

the utilities in restructuring their operatién3his would be supported by the introduction. of full retail
competition and the vertical unbundling of the electricity industry to enable coimpetiOUs divested

most of their instate fossiliel generation and sold it tmmdependenpower. producers or merchant

generators. Operational control of the utiiiyned highvoltage transmission grid was transferred from

the 10Us to the California Inggendent System Operator. Before restructuring, each vertically integrated
investorowned utility performed the grid management functions for their own specific geographical area.

In other areas, utilities centralized these functions in a power_ pool. Westaucturing, the I0Us would

remain the owners of the transmission network and distribution grids in their service area and were
transformed intatility distributioncompaniesand energy brokers or scheduling coordinators were formed

to match electricit supply and demand in a market setting. The ISO'evaluates submitted supply offers and
demand bids and determines generator schedules based on the capabilities ovibiealgigtransmission

grid.

The California Power Exchange, was created to functioRBsOLIRUQLDYY PDLQ 6& DV WKH S
electricity market balancing supply and demand. In theattesad market, with an anticipated volume of

90 percent of all trades, prices in these markets are hourly. In this market, buyers provide the amount of
electricity need anticipated for each hour of the next day and the prices they were willing to pay. Sellers
stated the amount of energy they could produce and the prices they required for each of those hours. Based

on all the received demand and supplysbihe PX determines the highpsiced supply bid necessary for

meeting demand during.any given hour and that will set the single rtdekeing price to be paid by all

EX\HUV WR DOO VHOOHUV IRU HQHUJ\ SXU FK radkbGell Brid pirthasd/ KR X U
all of their power through the PX until March 2002 or until the CPUC ruled that they had recovered their
stranded costs.

&DOLIRUQLDYY HFRQRP\ DQG VXEVHTXHQW HOHFWULFLW\ GHPDQG
restructiring. Peak demand increased abipercent between 1993 and 1998. During those same years,

5 California  State Auditor (2001),Energy Deregulation: The Benefits of Competition Were Undermined by
Structural Flaws in the Market, UnsuccdasOversight, and Uncontrollable Competitive For¢c2900-134.1R,
Sacramento CA, www.bsa.ca.gov/bsa/, (June 2002)

6 ‘ee'™Z 4 A4 trrs A1 8 & fet"%> ""Zc.o> T—"¢<o% —St s{{reida "f'f” ""iete—tt "' .
Economic Policy During the 1990s, Jm F. Kennedy School of Government, Harvard University, June- 23,
2001, econwww.mit.edu/faculty/pjoskow/files/usen1990.pdf, (December, 2001)
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LQVXIILFLHQW QHZ JHQHUDWLQJ FDSDFLW\ ZzDV DGGHG WR PDLQWI
margins to fall from approximately 13 percent to appr@tity 4 percent. During its first two years of
operationg apart from some staup problemg the California electricity market seemed to be working

mostly as designed and expected. Over time, electricity producers found that uninstructed deviations from
schedules could be profitable due to the resulting problems in balancing load and generation. These
imbalances caused the ISO to purchase more energy reserves from the ancillary services market to balance
the grid. Furthermore, ISO operators were coping thighnew uncertainties of the electricity markets, in

ZKLFK WKH V\VWHPfVY ORDG DQG JHQHUDWLRQ LQ UHDO WLPH ZHUH
purchase far more ancillary services than under the old vertically integrated structure:

Beforethe end of 1998, the 1ISO and the PX voiced concern to the CPUC and FERC of identified flaws in
&DOLIRUQLDYV UXOHYVY DQG PDUNHW VWUXFWXUH 7KH ,62 EHJDQ \
electricity demand, the rapid reduction in reserve margidgtee slow pace.of new generation investments.

In early 1999 the PX concluded that during periods of high_electricity. demand, market power could
determine and set wholesale prices, thereby voicing its concerns about the spot market price volatility. To
remedy these problems, the ISO and the PX sought to change the markets and their procedures. Within the
first two years of operation, the ISO had filed 30 major revisions to'its protocols with FERGtineal

energy prices, although more volatile and peghimtimes of greater demand were roughly moving with
day-ahead energy prices and competitive wholesale market prices for power were reasonably clese to pre
restructuring projections.

As of the beginning of 2000, in general,restructuring seemed on Mask.encountered problems were
solved by changing and adding procedures.and market rules. Prospects for declining overall wholesale
SULFHVY VHHPHG IDYRUDEOH &DOLIRUQLDYYVY HOHFWULFLW\ JULG
neighboring countrieCalifornia generation facilities had roughly 55,000 MW of capacity and the state
ZDV DEOH WR LPSRUW DQ DGGLWLRQ@DO 0: &DOLIRUQLDTYV PDU
huge increases in both the amount.and volumes of electricity tradimgevMdn when temperatures rose
during the spring of 2000, the electricity market experienced difficulties. Both California and the entire
Western region experienced one of the hottest summers in decades while hydropower reserves in the
Northwest were low drito a dry winter. New merchant generators had entered the electricity market by
the year 2000. Many of them had bought the divested power plants from the IOUs. Hydropower, often used
for generating electricity during peak demand hours, had limited biljlalue to the dry winter. Hydro
facilities"have more flexibility to provide more rapid reaction time voltage changes compared to the slower
reaction.of both nuclear and fosgikl plants run on steam, which are generally used to providddrse

powe (a more steady output of electricity according to prearranged schedules). Because grid management
and energy demand vary enormously during summertime peaks, large amounts of hydropower are used
during the summer to meet these contingencies. Becausketlricity California needed for the summer

was not available from traditional eat-state sources wholesale prices began to rise above historic levels

in May 2000. In June 2000, PG&E had to interrupt service to its customers in the San Francisco Bay Area
for the first time in its history, brought on by high temperatures, a disproportionate number of local
generation units being unavailable, and insufficient import capacity due to a lack of transmission capacity
in the Bay Area.
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Throughout the 2000 summavholesale electricity prices in California were nearly 500 percent higher

than during the same months in 1998 and 1999. SDGE was allowed to pass on its electricity wholesale
prices to customers. State legislators installed a retail price cap. Duriagntimeer of 2000, CA I0Us

reported huge losses because they were obliged to buy power at wholesale prices far higher than the retail
rates against which electricity could be sold, however, the CPUC did not fulfill the requests for retail rate
increases. Eveduring times of reduced electricity demand and lower temperatures, electricity wholesale
prices remained above average between May and December 2000. Natural gas prices also increased in 2000
such that monthly average wholesale electricity price had tasever $250 per MWh by December 2000.

Natural gas prices in California reached their maximum in December 2000 at $58.76/MNSiutlern

California. At such high prices for natural gas, many generators struggled.to generate energy and sell it at
or belav the established price cap without substantial loss, resulting in-deteriorating financial conditions

for the utilities adversely impacting the creditworthiness of PG&E and SCE. Subsequently, the utilities
stopped payments to the ISO and some small generdihe smaller generators ran up against their credit

limits and stopped selling electricity to California. The CPUC approved a 10 percent electricity retail price
increase by early January 2001. The allowed increase was not sufficient for thes utlidover their

ongoing wholesale power costs, nor make progress paying.off their previously acquired debts. Because of
WKH XWLOLWLHVY LQDELOLW\ WR. S BEkediWértly., 62 DOVR EHFDPH ILQDC

Eventually, electricity producers refused to sédictricity to both the utilities and the ISO, preferring to sell

their electricity in other electricity markets and other. states. An accumulation of cold weather and short
hydroelectric power supply resulted in a simultaneous strong need for eleatritieyPacific Northwest.

By mid-January of 2001 the utilities had run out.of cash and stopped paying their bills for power they had
already purchased. FERC directed the ISO to.ensure the presence of a creditworthy counter party to ensure
financial backindor all third party energy procured for PG&E and SCE through the ISO markets. Most of
&DOLIRUQLDYYV HOHFWULFLW\ WUDGLQJ ZDV FRQGXFWHG RXWVLGH
with the almost bankrupt PG&E and SCE. The State of Califaanting through the California Department

of Water Resources, began purchasing energy on behalf of the UDCs. A bill was passed authorizing the
department to enter into logrm contracts for the purchase of net short electric power.

During the Californiaelectricity crisis, that ISO structure broke down and the markets at the heart of this
design became dysfunctional. There were loopholes that gave people more chances to go outside the
parameters:they are supposed to be working within. There were nsi@na\vin the original tariff to deal

with these eventualities. Events made clear that the market design was faulty. Some of the shortages
exercised during that time may have been caused by lack of coordination between balancing authorities and
by individuds with knowledge on how to manipulate the system to benefit themselves. Many of the
problems experienced during that era may have been avoided under the regime of a properly designed
regional transmission organization.

The ISO, the PX, and the respectinarkets were developed and created during little more than nine months
and not all the bugs were solved by the time operations began. Problems with the markets during that period
have caused some to view deregulation and markets unfavorably. Propemedasarkets can cause the
realization of cost savings (CAISO studies show that regionalization could save up to $1.5 billion annually

by 2030) as has been demonstrated by RTO markets in other regions of the US. Net demand curves (the
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touted duck shaped tdYHVY VKRZ WKDW WKH VWDWHYV ORDG GLSV LQ WKH
increase output and then ramps up steeply in the evening as the sun sets. The steep ramps require CAISO

to lean on fastamping generation to meet evening demand. Solar R€tfaion in CA had reached the
penetration level in some regions such that solar generation has to be turned off on some sunny days.
Coordinated scheduling with a broader region might bring revenue to California by selling more solar to

other states thatould in turn save money.

,Q DGGLWLRQ D UHJLRQDO JULG PD\ KHOS VXSSRUW &DOLIRUQLDT\
Wyoming windmills and Arizona solar arrays, while spreading sustainable energy:throughout the West.
Some utilities in thavest outside CA are looking for ways to procure more renewables, in-alignment with
&DOLIRUQLDYY JRDOV B5HIJLRQDOL]DWLRQ FRXOG KHOS &DOLIRUQL
LVQTW JRLQJ WR GHFDUERQL]H EHFD XywdieapRl@diridalleQetgy, tkeRrbyY E X W
indirectly reducing carbon emissions. Under regionalization, California will continue to have control over

its resource decisions, GPolicy, generation siting, and retail rates and-programs.

Impact of Regionalizationto IID

To the degree that regionalization benefits Califoritizs also acknowledged that the promise of lower
SRZHU FRVWYV FRXOG DOVR FRPH DW D FRVW IURP ,,'"fV SHUVSHFWL
BA, and it could lessen the soemnomic impact of renewable ‘energy projects in the IID service area. The

net effect of the potential benefits and costsis difficult to surmise and depends on the details of the final
structure of regionalization.

Joining an RTO in other regions of theunitry has been an option for a utility. Each utility evaluates the
benefits and costs and makes the decision to join based on the benefits to its stakeholders. The current
wording of AB813 does not require a utility to join or remain in a multistate magitvansmission
organization. Specifically, Section 8393 states that AB813 does not require any California transmission
owner, retail seller, or_local public owned electric utility to join or remain in a multistate regional
transmission organization. Tlaecision to join an RTO is left to the individual entity based on its
preference. Should thebill progress and remain options, IID should perform a detailed evaluation of the
benefits and the costs prior to making a final decision.

As a consequence of tiabove points, any effort to create a new rastiite regional transmission system
organization pursuant to AB813 or similar governance change will take at least three to five years before
the hew.RTQO begins formal operation with those utilities that égcidecome initial membe™® QG ,,' TV
current position is opposed to this policy.

AB 2514

AB 2514 requirepublicly owned utilities, such as llg determine targets for procurement of viable and
costeffective energy storage, to be achieved by two tatgits December 31, 2016, and December 31,
2020. Theséargets are tbe adopted by October 1, 2014 and reevaluated not less than every three years.
Publicly owned utilities areequired to report on its energy storage targets and procuremtbetCEC

48



Integrated Resource Plan ~» f

TheCECapproved on August 1, 2018 changes to its IRP Guidelines requiringt®@@tdside a narrative
how, under SB 338&enewable resources, mditour energy storage, and distributed energy resources,
including energy efficiencyareconsidered for meety reliability needs during the npeak hour.

TRANSMISSIONRESOURCES

ThellD TV a&m@tlansmission planning efforts are primarily centered on protecting‘and maintaining the
IID BA and meeting retail load obligations. In addition, tH2 must also prvide transmission services
under itsOpen Access Transmission Initiatiwegenerators selling energy to entities outside oflibe] V
control area.

ThellD 1V F XU UtemnWa@Rissibn plan meets the needs of its retail custofteesID is also
working on upgrades to its major soutbrth transmission lines to in@se.neaterm export capacity to
approximately750 MVA by 2017 However, this planned transmission-upgrade soon will be totally
subscribed and additional southrth transmission capacityill be required to export planned generation
from the Imperial County by 2016 or 2017.

It is almost a foregone conclusion that a major new transmission line will be constructed in the Imperial
Valley with a number of new 58¥ transmission lines proposéy private and public entitieff.the IID

does not develop this new line itself, i@ will work with the-various project sponsors to develop a line

that maximizes the benefits to thB and its ratepayers. THE will oppose any new lines that thtea

its balancing authority rights or which coulduresult’in strandinglbefV-. LQYHVWPHQW LQ WUD
resources.

Currently thdID is involved in informal, nonbinding talks with a number of different entities on possible
new transmission lines, gemdly coming.from the Yuma area to Imperial Valley substation in El Centro
and then north through Imperial Valley to Devers substation in the Palm Springs area. But there is no
development or planning agreements with any of these entities that wouldbikiddtthe new line.

How to meet this additional demand for seatirth transmissionisone of th® fV PRVW FWdiwWLFDO QH
tasks. Choosing its partners and the management and financial structure of a major new transmission line

will help thellD meetits transmission obligations and protect tHi2 1V % DODQFLQJ $XWKRULW\
protectthdlD §V H[LVWLQJ WUDQVPLVVLRQ ZKHHOLQJ UHYHQXHV IURP HC(

On a regional level, 11D has established plans with state and regionahisaim planning agencies with
WKH UHFHQW SURSRVDO RI WKH 6WUDWHJLF 7UDQVPLVVLRQ ([SDQ
transmission plan that is supported by many of the projects already planned and approved.

BASECASEPOWER SUPPLY PLAN ASSUMPTIONS

The planning process has resulted in a proposed generation plan that meets repevifddie standards
and greenhouse gas emission reduction requirements, while providing a high degree of priceamuttainty
system reliabilityfor the period of2019forward.

49



Integrated Resource Plan ~» f

A basic summary of the proposed resource plan, which will also be the baseline assumptions for the studies,
include:

Exhibit12: 2018 BaseCase Assumptions

The planned resource additions are in"addition tdlEhg power purchase agreement with for the currently

online renewable and:nonrenewable facilities, procured natural gas and procured biogas to be converted to
renewable energyadded in recent years to thédD §V UHVRXUFH PL[ $GGLWLRQDOC
efficiencylconservation programs of load reducing, load shifting and interruptible loads that have already

been installed are a part of thasecasassumptions as well.

With , " fiMsources, thdD will generate more tha#0 percent of its annual energy requirensefiom
renewable energy sources by2RP@ndthis IRP identifies potential resourcesneet the33 percent goal

by 2020and the 50 percent goal by 20@8ile keeping total power supply costs relatively stable for the
next several years

A key to thellD { Wower planning process is to minimize the impact of changes in natural gas costs.
Currently, thdID attempts to establish hedges for&Bmonths into the future. In the near term, Hie

would like to increase its hedging activities t@#ablefive-year term but is mainly focused on 3 years at
this time A longerterm hedging strategy will allow th#D to achieve price stability for a longer period in
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the futureand with the implementation of more renewables, iBefV YRODWLOLW)\ sSSR®& HQWLDO
less fuel and less purchases will be needed.

It is also useful to recognize that, from a rate perspective, it is not the total power supply cost that is

important but the average cost per MWh. The proposed generation mix presented in this IRReragps
energy costs rising at a relatively low rate over the sexéralyears.
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CHAPTER 2: SYSTEM DESCRIPTION

' TV (QHUJ\ '"THSDUWPHQW SURYLGHV HOHFWULF SRZHU WR PRUH W
and parts of Riverside and San Dieguinties. As the sixth largest utility in California, [ID controls more

than 1,100 megawatts of energy derived from a diverse resource portfolio that includes its own generation,

as well as longand shorterm power purchases.

As a consumeowned utilit\ ,," ZRUNV WR HIILFLHQWO\ DQG HIIHFWLYHO\ PHHYV
SRVVLEOH UDWHYV W \‘¢to&Xdf WiKgtirectlyDumitHHEWEASt @iRRiEs. This is accomplished

by producing power supply locally, using efficient, loast hydoelectric facilities, ‘steargeneration

facilities, as well as several natugas turbines. Environmentally friendly. operations are emphasized by
HPSOR\LQJ DV PDQ\ UHQHZDEOH UHVRXUFHYV. Dregndvabslp@tlioOH WR HI
sandaUGV ,,'fV GLYHUVH UHVRXUFH SRUWIROLR SURYLGHV FXVWRF
Southern& DOLIRUQLD DQG WKLV VWDQGDUG RI TXDOLW\ VHUYLFH ZLC
activities.

In2017 WKH ,,'"fV SHDN GHPLD®EW Brid WasDheé \MinZehigh system peak demand.

As aBalancingAuthority, the 1ID is required to have.generation resources providing spinning reserves,
nonspinning reserves, operating reserves and.planning reserves, totaling about 15 pereéntanasied

load. Thus, the IID required generation resources plus purchases equal to almost\W, 2di8the peak
summer month of 2016.

The IID meets its annual resource. requirements through a mix afwWiizd generation and a number of

purchase powerontracts that consist of-muistke contracts and call options. Due to tkeewabls
portfoliosWDQGDUGDQ @n#i WU DB HDEHIXODWLRQ ,,'fV UHVRXUFH IXHO PL
forms of generation and<imported purchases, as well as renexgablerces. These requirements have
increased the need for a more diverse portfolio of varying fuel types to manage those fuels that do not allow
economic dispatch.

THE , , ' § TRANSMISSION ANDDISTRIBUTION RESOURCES

The 11D owns and operates electric gatien, transmission and distribution facilities. The §3ervice

area extends over 6,471 square miles. Its transmission and sub transmission system includes approximately
1,800-miles of overhead transmission lines; its distribution system includes34mit of overhead lines

and 1,744.1 miles of underground lines.

The following map depicts the 1IDs service area and its neighboring utilities

Exhibit13: IID Service Area and Neighboring Utilities
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[ID_$ TRANSMISSION SYSTEM

The IIDs transmission system consists of 500kV, 230kV, 161kV and 92kV transmission lines. The
transmission system is used to wheel bulk power supplies into and through tiBaliddsingAuthority.

The transmission expansion plans aim to provide planshieacdiversity, sustainability and resilience to

the bulk transmission system, distribution system and local communities while improving reliability

500kV Transmission system

The IID owns a portion of the Southwest Power Link 500kV line. This transmiss@oonnects the Palo
Verde Substation, a major wholesale electric trading hub, to the North GilaB3¥V/Substation near
Yuma, Arizona. The line continues from North Gila to the Imperial Valley 56289V Substation in El
Centro. IID also owns a pioon of the 500kV HANG?2 line that connects Hassayampa to North Gila 500kV
Substations.

230kV Transmission system

There are two major components that comprise the 11Ds.230kV transmission system. The first is a single
circuit line between the IIDs El CentBwitching Station<in El Centro and the Imperial Valley Substation
WKDW LV MRLQWO\ RZQHG E\ WKH ,,' DQG 6'* -Circw KahshissianlirgH 7KH
that runs south to north through the IIDs service territory and interconnedi®sheervice territory with

SCE at the Devers and Mirage substations (KN/KSlines).

7KH .1 .6 OLQH LV DOVR NORZQ DV WKH ,,'V 23FROOHFWRU V\VWHP"~ W
DUHD WR 6&(TV OLUDJH "6XEVW D W L Ritage 3QHstafidn hFdXthete to@dEikEUtF R Q Q H
FRQWLQXHV ZHVW WR 'HYHUV 6XEVWDWLRQ WKURXJK 6&(fV N9 O

Four transmission substations interconnect to the collector system (from HighlineSauiternpart of

the system through Midway; then Coachella \fabied finally RamorBubstation). The interconnection

with SCE is established at Coachella Valley Substation with Coachella ValléyU D J H N9 3.1 OLQH
and at Ramon Substation with. the Rar@h UD JH N9 3.6 ° OLSCH intekdhnection is

definedas WECCPath 42.

The 230kV collector system was constructed in 1983 for the primary purpose of delivering over 500MW
RlI 3SRZHU JHQHUDWLQJ IDFLOLWLHV ~ PRVWO\ FRQVLVWLQJ RI UHQ
to SCE at that time.

161kV Transmission System

The 161kV transmission system consists of two separate lines across the 1IDs service area that interconnects
several 161kV/92kV transmission stations, providing transformation capacity from the 161kV system to

the 92kV system. It alsar@vides interconnection to Western through two 161kV transmission lines, from

,,'V 1LODQG 6XEVWDWLRQ WR :HVWHUQYV %O\WKH VXEVWDWLRQ
"HVWHUQTVY .QRE 6 XEVWDWLRQ DQG RQH L QW HiOFR&®QeQRAFYMIcR Q IURP
Substation.
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This 161kV system has met the load serving requirements of the IID for over S5thgearser, as the load
continues to grow in all regions of the 1ID service area, planning for necessary system upgrades has been
ongoing.

The existing system has also experienced additional stresses due to generating resources constructed near
the edge of the IID service territory.

92kV Transmission System

The 92kV transmission/subtransmission system consists of multiple transmissiorthlingsrovide
interconnection to the distribution substations (92kV/13.2kV) that are constantly constructed and upgraded
to provide transformation capacity to the distribution system.

Exhibit 14: 1ID Bulk Transmission and Subtramgssion System

55



Integrated Resource Plan ~» f

GENERATION RESOURCEPORTFOLIO
The IID maintains a steady focus on diversifying its portfolio of resources to serve load, including purchases
and internal generation, ,'fV FXUUHQW JHQHUDWL ghéexhidivbelow FHY DUH VKRZQ |

Exhibit 15: Loads and Resources: 202938

The following subsections are a brief overviewle#segeneration resourse

HYDROELECTRICRESOURCES

The IID has a number of small hydroelectric facilities located on thé\ikrican Caal and nearby
branches. The largest of these hydroelectric facilities is Pilot Knob, -arivdacility with a combined
nameplate rating of 33MW. The smallest unit is Double Weir with two units each with a rating of 0.28
MW.

The hydroelectric units havdecombined rating of about 88V although, due to seasonal water flows, the
summer capacity rating igpproximately32 MW of effective summer capacity where the amount of
generation from the hydroelectric facilities is directly dependent upon the nekddarfal area agricultural
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crops. Therefore, production will vary from season to season, but over the course of the year, the average
hourly output from the hydroelectric facilitiesapproximately32 MW.

7KH ,,'TV K\GURHOHFWULF S3déiRMdidurétsvanD erergly Rredude® tochHemhelps
VDWLVI\ WKH ,,'"TV 536 UHTXLUHPHQWYV

Annual energy production from the units is approximately 27028000 MWh although this value
changes according to water availability.

SVALL HYDROELECTRIAPROJECTOVERVIEW

The 1ID has approved the construction of low head hydroelectric plants at.the West Side Main Check #8
and at the Foxglove canal heading. The Check 8 project is currently in the design phase. The hydraulic
turbine and generator will be provided by 8ps Babcocks. The plant will consist of two turbines and civil
structures to channel water flow to the turbines. The existing check gates will be fully automated and the
generation units will be unmanned and remotely controlled. The'generators are 2488 &t each. The

Check 8 project is expected to enter commercial operation’in 2016 or.2017. The design of the Foxglove
low head hydroelectric plant will commence in late 2017 with commercial operation expected in 2017 or
2018. These units will be incluldG LQ ,,'TV. 536 SSWRERNCR BARRIA PUBLIC POWER
AUTHORITY

The SouthernCalifornia Public Power Authority is.a joint action agency comprised of the cities of Los
Angeles, Glendale, Burbank, Cerritos, Vernon, Pasadena, Anaheim, Riverside Bsrusag and Colton
and the IID (the only nemunicipal member of SCPPA).

SCPPA acts as a funding entity for transmission, generation, fuel and energy efficiency projects. SCPPA

will issue debt for the construction of new resources and then secure thigittietatke or-pay contracts

with project participants. When 1D is a party in a transaction with SCPPA and member utilities, the debt
IDOOV RQ 6&33%$ DQG WKHUHIRUH PLQLPDOO\ LPSDFWV WKH ,,"TV FL
of being a membeof SCPPA.

Joint action entities like' SCPPA allow small entities the opportunity to participate in largegffectite
generation resources. A publiebyvned utility that is too small to buy an entire project can enter into a
take-or-pay.contract wittSCPPA that will aggregate the needs of all its members. SCPPA will then issue
debt to construct or.purchase the generation resource and recover its debt service costs thhaygdntake
contract$ with the project participants.

The lID is a participantitwo SCPPA projects, San Juan Generating Station, Unit 3 and Palo Verde Nuclear
*HQHUDWLQJ 6WDWLRQ ,W KDV QRW SDUWLFLSDWHG LQ WKH PIL

" A take-or-pay contract means that the participants pay the cost even if no energy is produced or theyothmose n
dispatch the generation project.
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JHRIJUDSKLFDO LVVXHV 7KH PDMRULW\ Rl 6&®3ehortiPadddasi, bt KDY H \
WKH ,," GRHV QRW KDYH WKH WUDQVPLVVLRQ UHVRXUFHV QHFHVVD

SAN JUAN GENERATINGSTATION

The 1ID ha an entitlement through SCPPA of 106MW in the San Juan Generating Station Unit 3 and may
schedle from a minimum of 27MW up to the maximum of 1206MW during each oue. to excessive
emissions from energy generation and the risks associated to those emissions, 11D exited,. the agreement
early with and exit date of December32018.

PALO VERDENUCLEARGENERATINGSTATION

The 1ID has a small entittement (through SCPPA) of capacity in each of three units at the Palo Verde
1XFOHDU *HQHUDWLQJ 6WDWLRQ 7KH ,,'"TV WRWDO GHOLYHUHG
PVNGS units less losses).

One of tle greatest benefits of nuclear generation is the lack of any. greenhouse gas emissions. Energy from
PVNGS is expensive compared to current market pricesalthough the reduction in greenhouse gas emissions
KHOSV WKH ,,'fV HIIRUWV WR PHHW *+* HPLVVLRQ OHYHOV

WESTERNAREAPOWERADMINISTRATION(WESTERN PARKERDAVISDAM

The 1ID has an entitlement of 32.6M\ummer) in the Parkédavis Hydroelectric Project (ParkBavis)
in western Arizona. Energy from Parkeavis is‘provided by Western at the rate of 3,679 WMyér MW
of capacity per month.

ParkerDavis energy can be primarily used during thepeak periods, although a small portion of the
energy must be scheduled during thepak periods due to water management requirements of the Parker
and Davis dams byestern.

While ParketDavis is.a hydroelectric project, it is not considered a renewable project by the state for RPS
requirements. Hydroelectric projects must be less than 30MW to qualify as renewable projects.

ParkerDavis capacity is.a source of inexgere capacity and energy. As such, the IID is continually
defending its allocation from claims from other eligible entities, primarily Native American tribes and the
Department of Defense.

7KH ,,'TV FXUUH Q WdbrQanRary\2018.QVestiediMikely start a reallocation of Parker
'DYLVY FDSDFLW\ LQ RU HDUO\ 7KH ,," ZLOO KDYH WR PDNH
to retain all or most of its current capacity allocation.

BOULDERCANYONPROJECT

8 During the five winter months, the monthly capacity declines to 26.3MW.
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As a part of the Lower Cotado River system via the WAPRarker/Davis agreement, 11D was allotted a
portion of the upgraded Hoover Damn/Boulder Canyon Project. The amount equates to about 3MW and it

will cost a range of about $28/MWh. The graph below demonstrates how the 3MW fiiin the 11D
resource stack on a forecasted peak day:

Exhibit 16: Boulder Canyon Impact on Hourly Load Stack

Over the course of the year, the Boulder Canyon Project allotment will representroenbf the total
suppy serving the 1ID energy requirements. The pie graph below illustrates the annualized energy impact:

Exhibit 17: Boulder Canyon Annual Impact
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YUCCA STEAMPLANT

2QH RI WKH ,,'fV PRVW LPSRUWDQW Xrzand/ Vhis Stestvhiuhit kaX & RAnikO DQ W L
rating of 75SMW (an operational rating of 7OMW), and is used for energy and ancillary services, including
UHIJXODWLRQ RQ WKH ,,'TWV V\V W H Rfired Kurbinhé! (19 VMVDaY Runta@hadi¥ VR FL D V
seldom usé due to the poor heat rate of the unit. APS operates the Yucca Plant under an operating
agreement with the I1ID.

INTERNALTHERMAL GENERATION

The 11D owns 13 thermal generation units within its service territory, the Yucca generation facility in Yuma
and ako nine multiunit hydroelectric facilities. The unit names, technology and performance are
summarized in the exhibit below.

Exhibit18 ,,"fV. *HQHUDWLRQ 5HVRXUFHYV
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With the exception of the Niland Units, El Centro Generatiotid@taJnit 2 and the newly repowered EI
&HQWUR *HQHUDWLRQ 6WDWLRQ 8QLW PRVW RI WKH ,,"fV WKHUP
generation has.a heat rate of around 7,600 BTU/KWh or better and new Imperial Irrigation peaking
generation haa heat rate of around 9,700 BTU/kWh or better. An exception to this is the Niland Gas
Turbine units, which are peaking facilities intended to be operated duripgaknperiods. In the near

future, and as additional renewable energy resources are jn#,dfiD generation group will need to

provide more detailed unit air quality and emission standard information so IID can develop a capital
replacement plan to address the aging fleet.

BATTERYENERGYSTORAGESYSTEM
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., IBESSIis located on the outskirtslo(O &HQWUR RQ WKH VLWH RI ,,'fV (O &HQW
the adjacent Sol Orchard Solar Farm. The BESS is designed as a high power, low energy resource rated at
30 MW of power and 20 MWh of energy. The BESS consists of the following components:

Exhibit 19:

30 separate battery banks made up of 16 strings of battery modules and components
containing 5,760 Samsung lithium ion battery trays, and associated battery management
system controls and monitoring equipment interconnected through a Modbus
communication netork

30 GE Brilliance inverters rated at 1.25 MVA up to 45 degrees centigrade and 1.1 MVA

up to 55 degrees centigrade, with a rated power factor@B8/ The inverters convert 480

volts AC to 6006800 volts DC when the batteries are charging with enétg\R P ,,'fV JULG
and 600 YROWYV '& WR YROWYV $& ZKHQ WKH EDWWHULHV
grid.

30 GE Prolecl.25 MVA isolation transformers that transform 480 volts AC to 34,500 volts
AC

GE Mark Vle controllers designed to .receive commatan from and send
FRPPXQLFDWLRQ WR ,,'fV (QHUJ\ ODQDJHPHQW 6\VWHP (C
translate and send/receive corresponding'commands to and feedback from the Samsung
battery management system.

8 Trane 30 ton heat pumps and 4 Trane 25 toocaditioning units, associated controls
and dampers designed to maintain BESS building temperature, humidity and pressure
within operating limits.

Four zone fire suppression system designed by Schmidt utiliziodl¥ 129(& ILUH
suppression agent, earlymang VESDA Laser Plus smoke detectors and secondary Kidde
photoelectric smoke detectors.

N9 N9 VXEVWDWLRQ WKDW LQWHUFRQQHFWY WKH %(6
the 92 'kV El Centro Switching Station. The 38.2 MVA transformer that transfaitage
between 34.5 kV on the BESS side and 92 kV on the IID grid side is manufactured by
Virginia Transformer.

BESS building that houses the Samsung lithium ion batteries while the inverters and
transformers reside outside the BESS building on houseigesppport pads.

BESS Layout
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7TKH % (66 LV FRQWUROOHG E\ ,,'fV.6\VWHP 2SHUDWRgseDW ,,'TV
OSHUDWRUV LQVWUXFW YLD ,,'fV (06 WR FKDU-3iplrhalaBdeVaHK DU JIH Z1|
RXWVLGH RI WKUHVKROGV :KHQ WK Hydtembpérakbfd-ddlVon theXBES®to RQ ,, '
FKDUJH DEVRUELQJ HOHFWULFLW\ TURP ,,'TV JULG :ddtetth WKHUH
operators call on the BESS to ik DUJH. HQHUJ\ LQMHFWLQJ HOHFWULFLW\ RQ
E HW ZH H gstemfipérators and the BESS is performed automatically on a séoceastond basis
WKURXJK ,,'"V (06 DQG-6&%'$ VA\VWHP WKDW FRQV drBcyWwodtikoBRQLWR U
the BESS through a secure communication netwBdkthermore, BESS is on Automatic Generation

Control in order to respond on a'secaagecond basis to voltage/frequency and energy fluctuation on the

IID grid.

The BESS began commercigdaration on October 1, 2016.

[ID GENERATIONRESOURCECAPITAL PLAN

IID maintains a.shoftand longterm capital expenditure plan to schedule the projected maintenance
requirements on the:entire fleet of generating resources. The capital expenditurebpiéerisdown by
threecategories of generator types that the 11D maintains and operates. They are:

x El Centro Steam Plant (Units4) and the Yucca Steam Plant (Axis and GT21)
x. All" hydroelectricfacilities
X Othergeneratiorresourcesgeaking units, resourcesdelopment, etc.)

Furthermore, the Generation group has defined projects that are required and also other potential projects

7KH IROORZLQJ H[KLELW GLVSOD\V ,,'fV SURMHFWHG FDSLWDO H]
down by the above categories

Exhibit20: Forecasted Generation Capital Plan (ZB2026 years)
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Exhibit21: Forecasted Generation Capital Plan plus Other Potential Projects (2028 years)

The amount of capital expendituresvwimg forward into the future.will.depend on the reliability need to
keep these units vs replacement of these facilities with new renewable facilities that may not provide
reliability attributes in the same manner as the current IID-generation fleet.

AGING ASSETS

While 11D has made significant investments in recent years to upgrade its generation assets with the addition
of Niland Units 1 and 2 and the repowering.of El.Centro'Unit 3, the three other IID AGC capable units,
Yucca Steam Unit, EI Centro Unit 4é El Centro.Unit 2.areByears old, 8 years old and Ryears old,
respectively. With a typical plant design life.of 30 years and the five plus years to develop and construct a
new plant more than1@W, consideration of future generation assets seemamtad at this timeBelow

LV D VXPPDU\ RI WKH DYHUDJH DJH RI ,,'"fV RZQHG IDFLOLWLHYV

Exhibit22 $YHUDJH $JH RI ,,'TV *HQHUDWLRQ )DFLOLWLHV
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Additionally, bHORZ LV D /JUDSK R W KideedatorRrésourfedfshoiyV WD OO H

Exhibit23: IID Generation Fleet Age and Replacement Plan
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$V UHIOHFWHG LQ WKLV:JUDSK D VLJQLILFDQW DPRXQW RI ,,'YV
years old and IID will need to consider this as it eoforward with the evaluation of adding new resources
flexible for ramping and.economic dispatdiine age of the 11D resources are a key factor in unit reliability

and cost to maintain-these facilities. However, retirements can be costly as oppostdddifigsother
resources like energy storage. This is discussed further later in this document.

LONG TERM MAINTENANCE PLAN

IID Generation Hydroelectric and thermal assets are maintained and operated according to the original
equipment.manufacturers recommdations. Improvements are made to each unit based on an identified
need for improved safety, environmental and regulatory compliance, reliability, or efficiency. Evaluations
of each units performance and efficiency is compared against a new resouteendingdf an economical
advantage would be gained by either a retirement or replacement of that unit. New resource that are under
consideration include repowering an existing unit, addition of peaking gas turbines, addition of
reciprocating engine geneiat, renewables, purchased pawagreements as well as energy storage
projectsand green field construction in both the Imperial and Riverside counties.

POWERPURCHASEAGREEMENTS
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ODQ\ RI WKH ,,'"fV UHVRXUFHV DUH ROG D@Wmelie@dhld huber@werD QG DV
purchaseagreementdo meet much of its energy requiremergeme of tK H ,,'fV H[LVWLQJ JHQH
resources have been counted as operating reserves.

There are a number of components that are studied prior to enterilrgR®&. These include the amount

of capacity required, the amount of capacity required at different hours of the day, the structure of the PPA
itself, including such things as the fixed price, the energy price and how often it is expected to be used. The
second is the transmission availability and cost.

%HORZ LV D VXPPDU\ WDEOH RI DOO RI ,,'fV FRQWUDFWYV

Exhibit24: ,,'fV 3XUFKDVHG 3RZHU $JUHHPHQWYV

The 1ID must always ensure that transmission exists for a new PPA. The followibd &lentifies where
the IID can import energy and the approximate amount of transmission capacity available to the IID.

Exhibit25: Import Transmission Capacity

67



Integrated Resource Plan ~» f

Legend:

SCE =Southern California Edison at Mirage 230.kV

SDG&E = San Diego Gas and Electric at Imperial Valley Substation
WAPA = Western Area Power Authority at Blythe/Knob

PV = Palo Verde

The largest single purchase the 1ID currently has is with the San Juan Unit 3 through an agreement for
partial ownership ofhe plant with other SCPPA members. The IID entitlement is for up to 206MW for all
hours of the year.. The PPA allows the IID to schedule from 20 to 106 MW (before losses) and can be shut
down if necessary.

The IID also relies on a number of heate optims for peaking capacity. A hegdte option has a fixed

price that is determined by the likelihood of energy being called upon and an energy price determined by
the daily spot price of natural gas. The lower the heat rate (hence the more likely theisoptidre
exercised), the higher the option premium price.

For example, a heaate option of 7,600 BTU/KWh may have an option cost of $8.00dith, while a
heatrate option with a 14,000 BTU/kWh may have an option cost of only $2.0tk¥th.

The type ofoption depends upon the likelihood of actually exercising the option and having to pay for the
associated energy. If the option is likely to be called only a few times per year for a few hours during peak
periods, then the IID would want to minimize thenaal fixed cost. If the option were likely to be called
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multiple times each month, then the IID would be better off paying more for the option and lowering the
energy costs by reducing the option heat rate.

SPOTPURCHASES

The 1ID has been aggressively poasing energy in the shdadgrm and hourly markets during the past
several years. During the first quarter of 2013, 1ID became its own Scheduling Coofdiithttdre CAISO
DQG ZLWK WKLV -Virde Bl Hayahead fradingta@idties have a nparadigm of procedures
and philosophy.

The development of the Re@ime Trading Floor has increased the market/economic displacement and
system optimization potential in addition to the tenured-Bhgad TradingFloor that accomplishes the

same goal on dayahead basis. In 2015, shtetm purchases (both day ahead and real time) made up

almost 14 percent of total energy requirements, compared to less than 6 percent in 2007. In 2015, due to

the increased integration of local renewable resources, thetehrarpurchases made up aboup&gcent.

Both groups may essentially accomplish the same goal; however, the two groups have distinct activities

and accountabilities. The Da KHDG 7UDGHUYV DUH UHVSRQVLEOH IRU GHYHORSES
for the IID system. After reviewing internal/external generating resource and intertie outages and
OLPLWDWLRQV WKH\ VWDFN LQWHUWLH UHVRXUFHVY DQG JHQHUDW
demand is met. While this is always done in the-raoeshomic order, there are times when resources may

be dispatched out of economic order to meet system reliability and regulatory/legislative requirements.

After all internal generation schedules are determined, natural gas requirements are estimgted and s
PDUNHW SXUFKDVHVY DUH“WPDGH DV QHFHVVDU\ (DFK GD\TfV UHVRX
submitted to the IID System Operations group for system load flow studies to verify that all reliability
criteria is met. When a supply need is daiieed by Resource Planning, leteym natural gas and electric

energy prices are obtained and deals are executed to meet the identified needs. All of the activities
performed enhance system reliability and provide significant economic benefit and fugxge security

for the 11D system.

In comparison, the‘Redlime Traders monitor actual hourly system load and develop hourly load forecasts
for each hour.of the current day. From this they are able to determine hourly generating resource
requirements andsaess electricity market conditions to determine the most economic scenario to meeting
hourly load requirements. This can involve the purchase of energy from third parties and/or dispatch of
more economic.internal generating resources. In cooperationththiD system operators, costs and
hourly balancing requirements are used to determine when energy sales or purchases are required. All of
the activities performed enhance system reliability and provide significant economic benefit and energy
security forthe 11D system.

9 A schedule coordinator is responsible for scheduling all generation and transmission resources under its
operational control with the Westeltectricity Coordinating Council and is required to staff for 24 hours of the day
and maintain greater control over transmission schedules than the IID currently does.
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In 2017, shortterm purchases (both day ahead and real time) made up alnpsicént of total energy
UHTXLUHPHQWY FRPSDUHG WR OHVV WKDQ SHUFHQW LQ $Q
utility makes best use of gHUDWLRQ E\ QRW RSHUDWLQJ LW =~ 7KLV LPSOLHV
ZKHQ LW LV DEOH WR SXUFKDVH HQHUJ\ DYDLODEOH LQ WKH PDU!I
generating.

The 1ID, with its high heatate generating resourcds, able to reduce power supply: costs by taking
DGYDQWDJH RI PDUNHW RSSRUWXQLWLHY ZKHQ WKH\ H[LVW 7KH ,,
and reliability requirements with less costly, imported energy and only have enough.generatiotoonline

meet its BA obligations. There are advantages and challenges of being a balancing authority. One of the

big advantages is being a ssiffficient utility that has the ability to take advantage of economic resources

and pass those savings on to its rayeps while some of the challenges are making sure that reliability and
regulatory requirements are met on a daily basis.

7KH ,,'fV JHQHUDWLRQ UHVRXUFHV UDQJH -Ab&iParKC&mal Rydtenite WU LF U
the Palo Verde Nuclear GeneumatiStation near Phoenix and natural gas and diesel generation within or
QHDU WKH ,,'"fV VHUYLFH WHUULWRU\

Power purchase agreements include fipede, musttake contracts and options that satisfy the majority

RI WKH ,,'TV HQHUJ\ UH T mérobHgadi €\yevieratisnHends fobeolder, cost ineffective

units (with a few exceptions). These units can be used to meet internal capacity requirements but generally
are too inefficient and costly to operate for long periods of time and many hatexllhours of operation

due to air quality restrictions.

BALANCING AUTHORITY OBLIGATIONS

As aBalancing Authorityin the Western.Electric Coordination CoundiD. A Balancing Authority Area

is an electrical system bounded by sufficient metering to medsterchange with other areas and is
capable of controlling its Resources to balance net actual interchange with net scheduled intisrchange.
responsible for meeting the standards defined by the North American Electric Reliability Corporation for
such efities to maintain‘reliable operation of thelk electric system.

As a BA, thedistrict:has the obligation to:

Match generation to load,;

Maintain scheduled interchanges with other Balancing Authorities;

Maintain the frequency in reéime of the powerystem.

Help/cooperate interconnection regulate and stabilize alternating current frequency
Avoid overloading transmission segments

Avoid inadvertent exchange of energy

X X X X X X

In order to meet these obligations, th&rict integrates resource plans ahead oéfiamd maintains in real
time the balance of electricity resources and electricity demand. 11D must forecast hourly retail load and
know the schedules of generators selling energy to entities located in other balancing authorities. The
district must havesufficient generation and power purchases to meet forecasted load plus reserves.
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The District is a participant in the Southwest Reserve Sharing Group. As a member of the SRSG, the
'LVWULFWYV KRXUO\ FRQWLQJHQF\ UHVHU Ytely RIZ 0D &voui@y DUH Ul
MW during the summer. This Reserve obligation is determined by sending total generation and load
QXPEHUV DORQJ ZLWK ,,'fV 066& ORVW 6HYHUH 6LQJOH &RQWLQJHC
every minute along with all othePHPEHUVY LQIRUPDWLRQ %DVHG RQ WKH 656* J
the numbers are then allocated back to all group members through the RSS software.

Renewable resources create a special scheduling problem for the District, particularly solar generation.
These types of renewable resources are classified as intermittent reséwodsud cover impacts solar
generation, the BA is required to make up any generation shortfall. Initially the shortfall is:made up from
excess spin, but based on the magnitofdhe cloud cover there may be situations wherespinning
resources are utilized.

Currently IID hadndependent Power Producéhatare both Statically and Dynamically scheduled. There
are a small number of IPPs that are Pseudo Tie units, for sitigeguirposes both Pseudo Tie and
Dynamically scheduled units are handled the same Whg. Statially scheduledyenerators are required

to match scheduled generation to actual generation within a’2 MW band. If their generation goes to zero,
the District aquickly adjust their schedule to zero. For a brief period, the 1ID units will react to the loss of
the Static IPP generatipiine 11D unit response will lasintil'the schedule adjustment is fully implemented

into the EMS system. The Dynamic schedules Reeludo Tie schedules are tagged dfterfactfor the
amount of MWsproduced for the hourThe district: has implemented Dynamic scheduling which has
reduced the burden of providing ancillary services and-$@ort replacement energy. requiring purchaser

in nearby balancing authorities importing energy-to have dynamic scheduling capabilities rather than
providing any ancillary services for power.scheduled for export.

As more solar generation is developed withindlheV W U LFW 'V V H Wisttide Will @ohtibug tolvee U\ W KH
challenges irproviding quickresponse to balancing loads and generation and the need for s@inding
nonspinning reservedID currently has roughly 140MW of solar generation serving load along with about

65MW of rooftop solarlID installed a 33MVA (20MWH)battery energy storage system in 2016, which

provides quickesponse to kW XDWLRQV RI VRODU LQWHUPLWWHQW UHVRXUF
generation is used to serve IID load the addition of more battery systentycépabsorb the flctuations

of the system is desired. The battery is able to absorb MWs in lighter load situations and generate MWs
GXULQJ KLIJKHU ORDG VLWXDWLRQV ,QFUHDVLQJ EDWWHU\ UHVF
intermittencies _thusll@awing more solar generation to come-lare without curtailments or deates.

Currently there is another 30W solar plant projected to come-tine to serve IID load in 2019, however

there are currently.no projects to increase battery resources.

SOUTHWEST RESERVESHARING GROUP(SRSG)

A NERC registered entity, the Southwest Reserve Sharing Group administers requirements related to
compliance with BALOO1, BAL-002, and BALOO2WECGC2, and EORO11.

SRSGparticipants share contingency reserves to maximinerggor dispatch efficiency. Shared reserves
decrease costs of compliance with the Disturbance Control Standard and contribute to electric reliability in
the Western Interconnection. Formed in 1998 as the successor to the Inland Power Pool, the SRSG's
geogaphic area covers the southwest United States including Arizona, New M8gigthernNevada,

parts ofSouthernCalifornia including the Imperial Valley, and El Paso, Texas.
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Thegroup's primary document is tiparticipationagreement which was accepteg BERC in 2001. The

SRSG Operating Committee is currently reviewing and providing changes to the Participation Agreement

for approval. Operating Procedures are approved by the Operating Committee, and divelagay

operating details not found in the Reigation Agreement. The SRSG must report as a group whether or

not it recovers from any disturbance of 816 MW or greater. All parties involved in a disturbance (including
those supplying assistance) must submit the data required within five busineséttaysvent.

Participants may count shdagrm purchases as reserves provided the participant has sufficient transmission

to support the activation of such purchases to the load center. This includes spinning reserve purchases.

,, IV UHVHUYH REWHUPWQRG EY VHQGLQJ WRWDO.JHQHUDWLRQ DQG
(Most Severe Single Contingency) to the RSS (Reserve Sharing Software) every minute along with all other
PHPEHUVYT LQIRUPDWLRQ %DVHG RQ WKH ubtbérs ardtieX Slvcdted vaekU YH UH
to all group members through the RSS software. As per SRSG Operating-procedures 1ID must test each
affected generation facility a minimum of every two years for capacity and ramp rates. 1ID will perform the
SRSG testing in gfasummer of 2018.

OTHER RELIABILITY STANDARDS

Reliability Standards are the planning and operating rules that 11D follows to ensure the most reliable system
possible. These standards are developed by the industry-using a balanced, open, fair andoindess/e
managed by the NERC Standards Committee. The Committee is facilitated by NERC staff and comprised
of representatives from many electric industry sectors.

Proposed standards are reviewed and approved by the NERC Board of Trustees, which thenhsubmi
standards to the U.S. Federal Energy Regulatory Commission and Canadian provincial regulators for
approval. Once approved by these governmental agencies, the standards become legally binding on all
owners, operators and users of the bulk power syste

IID System Operations has implemented all the required training plans and procedures in meeting the most
anticipating of the Personnel Performance, Training and Qualification (PER) standards.

When new standards are developed IID will derive anemphtation plan in order to make sure that 11D

is compliant with all standardg$-uture.enforcement standards include B2d51, EOR004-4, EOR

005-3, EOR008-2. 1ID staff has developed plans and will be ready to comply with each standard by their
respedte effective dates.

RENEWABLEIMPACTOVERVIEW

5SHQHZDEOH HQHUJ\ UHVRXUFHV LQWHJUDWHG LQWR ,,'"fV HOHFWUL
a significant impact on system performance and efficiency. The specific impact focus is on solgr energy

the renewableresources with the most potential for significant penetration in the near term. The table below
LOOXVWUDWHY WKH GLIIHUHQFH EHWZHHQ WKH KRXUV WKDW VROL
and down throughout the day:

Exhibit 26: Solar Availability vs. IID Load Curve
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The most critical element of renewable impact‘would be the variability of resources and accounting for
sufficient commitment and dispatch of reserve generation'to guarantee theQdlig\ RI1 ,,'fV VA\VWHP L
event that the renewable resource suddenly becomes,unavailable. Furthermore, dynamically scheduling the
UHQHZDEOH UHVRXUFHVY QRW:.D SDUW RI VHUYLQJ ,HoWveDRDG ZL(
increaing solar thatsees,,'fV ORO@QRAI®LUH QHZ JHQHUDWLRQ WR HQVXUH ,
requirements. This can be done‘by building new quick start gas turbines or battery storage. At this time,

the District has 83 MVA 20MWH battery storage system. The bgttstorage gstemis usedor reliability

LQ RUGHU WR PDLQWDLQ ,,'fV &36 ERXQGD UL Hafaric@aBgaRodIHOS VPR
The Battery will also bélack-stat FDSDEOH ZKLFK ZLOO LQFUHDVH WKH UHOLDELC
The load following of the solar will be key in reducing the impact on the system and backing the full loss

of the resource.

Initially many IPPs had made the switch from Static schedulibyt@mic scheduling as a result of BAL
002WECGC2. Starting in R16alarge number of the IPP plants/ertedback toStatic schedules. This will

increase llDf késerve obligation by having to account for m8tatically scheduled HQHUDWLRQ LQ ,,'
BAancillary service

Furthemore, SB33 requires PGUo observe the net peak demarikis is an activity that IID has already
implemented into itplanning activitieglue to the impact of a shifting load profile and the variance between
the hourly demand of energy vs the resesravailable #t also include somatermittentresourcesBelow

is a chart that illustrates @xampleof how the peak howf demandnay notnecessarilyeflectthe max

net short hour

Exhibit 27: Peak Load Hour vs Net Peak Demand
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IID observes every hour of the year to ensure:that supplies meet demand, even during hours when demand
is not the highesturthermore, when the definition 8arbonNet0 “resources ifinalized, 11D will plan

to meet this net peak demand wiith current resources alotagy resource thajualifies as3arbon Net

0"

SUPPLY CURVE WITHRPSINTEGRATION

With the recat developments in greenhouse gas requirements and renewable resource integration, the
energy industry has seen a major shift in supply resource stacking and traditional supply dispatch order. In
the past, a common supply curve would show the base laautces with the lowest dispatchable costs at

the bottom of the curve, but with renewable contracts that are essentially must take, the supply curve is now
filled with"'the musttake base load resources at the top of the curve since renewable pricescally typi
higher than conventional energy prices. This, of course, all depends on the price of natural gas and power.
The-graph below illustrates a traditional supply curve with the newest developments of renewable resource
integration included in the curve.

Exhibit 28 2018 Supply Curve
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ANCILLARYSERVICES

Ancillary services required to move energy through, out of, within or into the IID BA include:

x Scheduling, System Control and-Dispatch ServBmvice is required to scheduletmovement
of energy through, out of, within orinto the IID BA.

X Reactive Supply and Voltage Control from Generation Sources Se®dipdce is required in order
to maintain voltages in the IID transmission system within acceptable limits; 1ID genaratgin
produce or absorb reactive power.

X Regulation and Frequency Response Servigvice is required to provide for the continuous
balancing of resources with load and for maintaining scheduled interconnection frequency at sixty
cycles per second.

x Energ Imbalance Serviceéservice is required when a difference occurs between the scheduled and
actual delivery of energy to a load located within the 11D BA.

x Operating Reserve, Spinning Reserve Sendesvice is required to serve load immediately in the
event of a system contingency.

X.Operating'Reserve, Supplemental Reserve SerS@wice is required to serve load in the event of
a system contingency; however, it is not available immediately to serve load but rather within a
short period of time.

x Generabr Imbalance ServiceService is required when a difference occurs between the energy
scheduled and actual delivery of energy from a generating facility located within the 11D BA.

Four types of ancillary services products for IID are frequency respogséatien, spinning reserve and
nonspinning reserve. Frequency response is the ability of a system or elements of the system to react or
respond to a change in system frequency.
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Regulation or regulating reserve is the amount of spinning reserve respangiveomatic Generation

Control. Regulating reserves are deployed to correct minute to minute deviations in system frequency or
return system frequency to a desired range following a system disturbance. Regulation energy is used to
control system frequencW KDW FDQ YDU\ DV JHQHUDWRUYV DFFHVV WKH ,,"TV V)
60 hertz. Units and system resources providing regulation are certified by IID and SRSG. The generators
must respond to AGC signals to increase or decrease their opeeatitg depending upon the service

being provided, regulation up or regulation down.

NERC& FERC

NERC is the Electric Reliability Organization certified by the Federal Energy Regulatory Commission to
establish and enforce reliability standards for the bulwgr system. NERC develops and enforces
reliability standards; assesses adequacy annually vigyaat@orecast, and.summer.and winter forecasts;
monitors the bulk power system; and educates, trains and certifies industry personnel.

IID is impacted by reglation standards approved by NERC and FERC.Future standard development from
these organizations in the come years will see an increased impact by required certification for plant
operators, relay technicians, and as well any craft affecting the BES:

FERC ORDER764

IID currently utilizes the OATI WebTrans software for transmission scheduling and currently has the
capability to accommodate the intnaur scheduling of transmission and the checkouts of-fitua
schedules with neighboring BAs. Listed belis a news event listed on the OATI company website
announcing their status of compliance with FERC Order 764.

Multiple facets of intrehour scheduling are currently in use by OATI customers. The OATI ETRM and
Transmission Operations solutions will progithe increased functionality and efficiencies to meet the
needs of this order through continued enhancements.

This FERC order requires each public utility transmission provider to offerhotrey transmission
scheduling to ensurecharges for energypdtance services are just and reasonable. The-hatra
scheduling provisions provide opportunity for variable energy resources to align the energy schedules with
forecasted production as conditions change within the hour.

Industryleading OATI' softwaresolutions will provide features that allow suppliers to effectively
participate.in the management of resource schedules, resulting in fewer energy imbalance conditions. In
addition, the ETRM (WebTrader) and transmission operations (WebTrans) suite o&appdi are being
updated to support continued compliance with North American Electric Reliability Corporation (NERC)
standards and North American Energy Standards Board business practices and provide features to
efficiently manage the increase in scheaglgranularity.

If a customer wanted to schedule transmission-mia, the customer would have to utilize an existing
TSR or purchase transmission on the [ID OASIS. As per the IID OATT, the lowest increment of
transmission that can be purchased is-fion hourly and firm hourly. 11D does not offer an indnaur
transmission product. This can be found in the OATT under schedule 7 and schedule 8.
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CURRENTENERGY REQUIREMENTS ANDSYSTEM LOSSES

In 2017, 1ID had energy requirements3p738GWh. These eneygequirements consisted of sales to end
use customers3(441GWh) and makeaup energy for system loss&96,375MWh). System losses increase
the amount of power required to serve the electric needs of IID custanterasult inncreased fuetosts,
increased energyroduction ompurchasesand increasedse ofthe power system.

7KH WDEOH SURYLGHV D FRPSDULVRQ RI ,,'fV VWDWLVWLFV ZLWK
IID transmission losses (from power flow model) are within the aensalue of otherrbalancing
authorities.

Exhibit 29: WECC Power Flow Model Results

Future challenges on the horizon include the impact of distributed generation on system losses. 11D
continues to manage and identify losses faarits power system. Reduction of these losses allows IID to
provide a more efficient, more reliable and higher quality electric service. Additionally, 1D is in the process
of establishing a lorgerm program to reduce the transmission and distributisseks.

Potential Loss Reduction strategies include:

1. Establish distribution line f+eonductor program;
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2. Install additional distribution capacitor banks, as required, to provide a consistent electric
service;

3. Extend existing transmission linesngprove service to concentrated loads.
NATURAL GAS PRICES

I1DWXUDO JDV SXUFKDVHV DFFRXQW IRU DQ\ZKHUH EHWZHHQ DQ
costs (approximately $55million or 25percent in201DV | XH O | R U -gasfirgd @ebeMiohUl€eo

The 1ID has a procurement program designed to reduce the volatility of the cost of purchasing natural gas

for a rolling threeyear period.

Natural gas prices are considered among the most volatile of commaodity prices (wholesale energy prices
generally trend with natural gas prices). The volatility is driven by weather and stgpignd conditions.

Various long and shokWHUP PDUNHW FRQGLWLRQV FDQ KDYH D VLJQLILFDQ
example, in a $10/MMbtu natural gas market reheosts are expected to be high, an increase of $2/MMbtu
represents an increase of 20 percent and 11D would certainly notice the difference, however the expectations
DUH DOUHDG\ KLJK FRVWY 2Q WKH RWKHU KDQG ré®@Q hBve lo0WOEW X PI
costs, but a change of just $1.5/MMbtu represents an increase of 50 percent, where the impacts of the market
change could possibly have a greater impact than.the first example, if IID does not have enough natural gas
procured in advance algrwith the expectation of low costs. Over the past five years, natural gas prices

have ranged from a monthly average high of $12.50 to alow of $1.85, although daily prices have been as

low as $1.75/MMDttf.

The above represents the monthly averageeofiftyto-day transactions at the SoCal Citygate trading hub.
7KH 6R&DO &LW\IJDWH WUDGLQJ KXE LV WKH PDLQ ORFDWLRQ WR

10 Source: Energy Information Administration, Department of Energy. Regional pricesiawa even greater
volatility with prices in Southern California as high as $14.00/MMbtu on several days in the spring of 2008.
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generation also known as native generation. As displayed above, the natural gas prichigbgmnotatile
UDQJLQJ IURP WKH O0OEWX WR OOEWX 7KLV ZLGH UDQJH FDQ
within the year after approval of the fuel and purchased power budget and, therefore, any price changes that
are not monitored can cause ardulation throughout the entire organization. IID participates in a-long

term procurement plan to hedge against these situations.

It is important to distinguish the difference between the daily spot market and the futures pricing market of
natural gas. Whdl the two are almost directly linked in terms of pricing direction and activity, the spot
market and the futures market carry varying types of risk. The spot market can move. 30 cents in a day and
may fluctuate significantly in a matter of minutes due sodépendence on the current information of
fundamental market drivers. The futures market also fluctuates significantly, but other considerations are
involved, such as the future market condition of the fundamental drivers for the future traded term, which
is built into the future prices. Also, the futures market can be indirectly. affected by the interest rates that
are also constantly fluctuating. A risk premium is added to the futures:price when the futures market is
contaned and the risk premium is stditted when the futures market is backwardized in comparison to the
daily spot market. Additionally, the futures market can contain a higher level of uncertainty, which could
increase costs since it is further in the future than the spot market. Thesetygistinguishable, yet
unpredictable differences are part of what make the management of energy and naprieé geksa
challenging task. Below is an example of what a forward price curve looks like for the procurement of a
futures gas commoditieontract, which, like the spot'market, changes daily.

Exhibit 30: Futures Natural Gas Price Curve (282030)

The following exhibit compares the lotgrm volatility of the monthly averadestorical daily spot prices
and themonthly average of thegrojecteddaily spot pricegrom the EIA
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Exhibit31: Monthly Average of Daily Spot Prices (202040)

While the projected monthly average of the daily spot price is different than the futures rharicend is
similar. As observed in the above graph, (28300 prices have been extremely volatile and, even though
prices have beemorevolatile in the past three years, IID considers the possibility of historical repetition
in all resource utilizationdivities.

The IID has an established history of hedging its energy risks to reliably serve its customers at the most
stable and lowest possible costs. Last year, the District conducted a comprehensive review of its energy risk
management policy, practicaad procedures and has revised its policy, practices and procedures to better
position the District in.the rapidly changing electric industry and energy market environment to continue

to fulfill this mission. The revised energy risk management policy B&8SURYHG E\ 'LVWULFWTV
Directors on. October 24, 2017.

The newly revised policy provides for an energy risk management framework consisting of the following
elements:

x “A-four-year energy risk hedging program with specific monthly energy and cajesitying
targets (as percentages of monthly energy and peak capacity requirements);

x Periodic preparation of Power Strategy Sheet and Power Resources Portfolio Risk Report which
provide detailed analysis of energy hedging strategies; and
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x Approval of thePSS and PRPR by the Energy Risk Management Group prior to the execution of
energy hedging strategies by the VW ULFWY{ HQHUJ\ GLYLVLRQ VWDII

Consistent with the policy and to smoothly transition into the newly revised policy, this PRPR provides the
detailed analysis of the energy hedging strategy for the calendar year 2019 only in lieuyaffioanergy

risk hedging plan as the new policy calls for. This PRPR also serves to provide the technical support for
calendar year 2019 PSS. Staffis concurrerthksNL QJ (50*V DSSURYDO R 366 VR WHK
implementation of the hedging strategy for calendar year 2019. Staff is planning to prepare the PRPR and

the PSS for the remaining period of this hedging cycle (CY -2022) in the Fall of 2019 an 2020 for

(50*fV UHYLHZ DQG DSSURYDO DW WKDW WLPH DOWKRXJK LW DS
future periods are minimal at this time.

7KH FKDUW EHORZ VKRZV ,,'fV FXUUHQW QDWXUDO JDYen®RtY LWLRQ F
of natural gas for the end of 20through 2020:

Exhibit32 Natural Gas Procurement PrograsPPosition

The 1ID observes the natural gas marletsvell as energy marketentinuously and manages risk of the
uncertain pices of natural gas by applying four multifaceted approaches of procurement:

1. Programmatic Layering in a set amount of natural gas periodically to ensure that the annual
position requirement will be fulfilled,;
2. Opportunistic- Taking advantage of opportities in bearish markets where prices are below
budget forecasted prices;
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3. Defensive- Defending against budget increases in bullish markets where prices are approaching or
above the budgeted prices;

4. Value at Risk- With the calculation of the budgetary Ma at Risk, 1ID maintains the given
parameters from the 11D Risk Policy.

LOAD RESOURCEBALANCE

7KH ,,'fV H[LVWLQJ UHVRXUFHVY DQG SRZHU SXUFKDVH DJUHHPHQW
2018. By 2019, the IID is short capacity to meet foested load requirements during the.summer months
mainly due to the natural load growth projected in the load forecast.

,GHQWLI\LQJ WKH ULJKW PL[ RI QH 2Dresbuvce defidi i$ ¢ritiaR TRHID Wiusy KH ' T
meet regulatory requirementsuch as the RPS requirements and GHG emission levels, while attempting

to minimize annual costs. An incorrect resource mix could lead to higher costs than necessary or prevent

the IID from meeting GHG requirements.

RENEWABLE RESOURCES

Unlike other areasf the state, the IID has a number of geothermal, solar, wind and biomass alternatives
available within its service territory to meet not.only its renewehkrgy requirements but also other
California utilities requirements as well. Estimates of the mi@krenewableenergy alternatives within

the Imperial County range as high as 4,000MW.of financially viable renexsablgy sources.

Choosing the right mix as well as type of renewable resources has and continues to be a more challenging
task for the ID. The best fit of the renewable resources is found through consideration and analysis of the
operational and economic effects of intermittent and base load resources. The market has continued
changing making different types of.renewable resources mor@etitive than others yet increasing
operational risk associated with them. Conventional geothermal base load resources have a very limited
ability to schedule and dispatch-to meet hourly load profiles. Solar and wind resources are only available
during cetain hours and may not be available when necessary (especially wind generation, which tends to
be unavailable during the peak hours of the day). Additionally, the intermittency of solar and wind resources
FDXVHu,,'TV %DODQFLQJ $ X Virg Bevic®Vres¥nRs, LbQitr pidring ldndas@imning. O

This increase in carrying spinning and repinning reserves also contains a hidden cost, called the
integration cost that must be understood and calculated when considering the various types oferenewab
resources available to 11D to fulfill the RPS requirement. Choosing too much of a specific technology can
result in surplus energy that must be sold at a loss or could cause undesirable system instability that
increases costs.

DESERTVIEW POWERPPA (GREENLEAF)

Prior to 2011, Desert View Power acquired the Colmac Biomass Plant and solicited the output of the plant
to IID. 1ID agreed to a 1@ear term PPA that places IID as the soletakier of the 45MW plant.

82



Integrated Resource Plan ~» f

The payment for the output of the plant s all environmental attributes, including Category 1 RPS
RECs from an Eligible Renewable Resource (ERR). A part of the agreement provides that the seller has
about two months out of the year to perform regularly scheduled maintenance. During thesExiwiés

receive about half of the total maximum plant output.

Even though the plant fully qualifies as an ERR under the CEC, which governs the RPS, the plant is located

on an Indian Reservation and CARB considers this type of resource to be what @ kbWt D *VSHFLILH
UHVRXUFH" 7KLV GHVLIJQDWLRQ SODFHV WKLV UHVR3dtkaHe LQWR D
allowance system so the output from the plant is estimated to utilize about 15,000 MTCO2e of allowances
each year. The unrealizedlue of this is estimated to be around $225k/yr. if the price of allowances is
$15/MTCO2e.

Over the course of a year, the plant is expected to produce nearly 325,000 MWh that IID will be able to
fully count towards the RPS goal.

HEBER 1 GEOTHERMALPROJECT

In the second quarter of 2013, the IID signed &yd#&r power sales agreement with SCPPA in a joint
participation project with LADWP to purchase the production at the existing HeBepthermal Facility.

The agreement is for 33percent of the plant outpthe first three years and 22percent in the remaining

term and will provide IID with about 15MW (min. of 13MW and max. of 19MW) in the first three years of

WKH DJUHHPHQW VWDUWLQJ.LQ WKH HQG RI $IWHUMMKH ILUVW
of 8BMW and max. of 12MW). The remaining.portions will be delivered to LADWP.

This contract will provide the IID with about 120,0066,000 MWh of renewable production that is
scheduled on a 7x24 base load basis. This unit is considered a bagatltdaat will provide the 11D with
2-4percent of the total RPS.requirement at a competitive price.

SUNPEAK SOLAR1

In 2009, IID issued RFP:No. 693 for the development of local renewable resources. Simultaneous, to this
RFP, 11D was observing offers avala through the SCPPA renewable RFP and, as a result of both of these
processes; IID selected the best project available at the time, which was for the development of a 20MW
solar project located in Niland.

The lID signed a 3@ear PPA for the full outputf the plant, which has a maximum capacity of 23MW
and provides the 11D close to 46,000 MWh per year of CEC certified Category 1 Ren&nealdy Credits.

In addition to the renewable benefits of this project, 1ID negotiated an eptiomy agreement whig if
executed, significantly lowers the overall levelized cost of energy. The following exhibit demonstrates how
the buyout option saves the IID a significant amount of money.
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Exhibit33: SunPeak No. 1 PPA Structure with Optio Buy at Year 7

SOLORCHARDSOLAR

In 2011, 1ID solicited offers through RFP No. 814 for the local development of renewable resources,
particularly on IIDowned land near the.lID El Centro Steam Generating Facility. IID was also observing
offers throgh the open SCPPA RFPprocess and, as a result of these processes, IID selected the best offers.
This selection included the SolOrchard Solar Project to be developed-omwied lands adjacent to the

El Centro Steam Generating Facility.

The SolOrchard PP#s for the full output of a 20MW newly developed solar facility which provides the
IID about 50,000 MWh. of renewable energy. This project became commercially operational at the end of
2013.

ORMATSOLAR

Another result of the process described above weaagiteement between 11D and Ormat for the full output

RI D QHZO\ GHYHORSHG VRODU IDFLOLW\ 7KLV 0: VRODU SURMH]
Geothermal Generation facilities and will generate close to 25,000 MWh annually of CEC certified
rerewable energy.

This contract is for the development of a thin film solar photovoltaic project and Ormat will sell 11D power
for a term of 20 years under the agreement and deliver the energy directly to the IID system. The project
construction is currentlynderway and the facility is expected to be fully operational in 2014.
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SUNPEAK SOLAR2

,Q DGGLWLRQ WR WKH SURFHVVHYVY GHVFULEHG DERYH WKH ,,"TV %
be signed. As a result of this process, IID signed-ge30 PR for the full output of a 20MW solar facility,

which will be located near the already commercially operating SunPeak 1 solar facility in the Niland area

and will interconnect to the Niland 92kV Substation.

This project will provide IID with about 46,000 \Wh of renewable generation and was commercially
available at the end of 2014.

96WIBME,LLC

On November 18, 2014, thdistrict executed a power purchase contract‘for approximately 30 MW of
photovoltaic renewable energy from 8Minute Energy and A Gesamp Sdjaint venture
SDUWQHUVKLS RZQHUVKLS SKRWRYROWDLF SURMHFW 3&DOLSDWI
HOHFWULF VHUYLFH ERXQGDULHY 7KH SURMHFW{VY PHPEHU LQWHL
27, 2015. The project is expeet to come on line no later than December 31, 201& term of the

agreement is for 25 years from the commercial operation date. Energy generated from this contract qualifies

as category 1 renewable eneBfWWl1 8ME, LLC

On November 18, 2014, thdistrict executed a power purchase contract for approximately 30 MW of
photovoltaic renewable energy from 8Minute. Energy and Gestamp Solar, (joint venture
SDUWQHUVKLS RZQHUVKLS . SKRWRYROWDLF SURMHFW 3&DOLSDW!
elecrLF VHUYLFH ERXQGDULHV. 7KH SURMHFWYV PHPEHU LQWHUHVW
27, 2015. The project is expected to-come on line no later than December 31, 2héGerm of the

agreement is for 25 years from the commercial operdts Energy generated from this contract qualifies

as category 1 renewable energy.

REGENERATEHPOWER LEC

On May 27, 2014, thdistrict executed a power purchase contract for approximately 30 MW of photovoltaic
renewable energy from Regenerate Power, LBEHYLOOH 6RODU" GQOR¥DWHBRBWINVWHKQQBF
VHUYLFH ERXQGDULHY 7KH SURMHFWY{YVY PHPEHU LQWHUHVW ZDV W
2014. A Change of Control Agreement for Seville Solar, LLC was approved on June 30, 20i#cin

Duke Solar. acquired 1percentof the membership interest of Seville Solar Holdings. The project is
expected to come on line by June 1, 2016. The term of the agreement is for 25 years from the commercial
operation date. Energy generated from thidremh qualifies as category 1 renewable energy.

GEOGENCO, LLC

OnJune 17, 2015, the District executed a power purchase contract for a 4 M\fgronfept geothermal
SURMHFW 3*HR*HTh& eonBatRIMiKdue/in that it relates to a concepegahology referred

WR DV 3GRZQ KROH KHDW H[FKDQJH" ZKLFK DOORZV IRU JHRWKHU
amounts of water as is customary in geothermal generafioa.GeoGenCo Project is expected to come

on line no later than June 15, 20Zthe term of the agreement is for 30 years, subject terad3tih proof

of-concept period with the potential possibility of expansion (right of first offer) up to 15 MWs.
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CALENERGY, LLC

On August 11, 2015, the District executed a power purchase corf@etD SSUR[LPDWH O\ 0: RI pS
JHRWKHUPDO UHQHZDEOH HQHUJ\ UHVRXUFHV IURP &DO(QHUJ\ //&
electric service boundaries, specifically from resources around the Salton Sea area. The project provides
50MW to the Dstrict from geothermal resources that total a generating capacity of 357 MW. The project

is expected to begin deliveries by January 1, 2019. The term of the agreement is for 10 years from the
delivery commencement date. Energy generated from this comiraiftes as category 1 renewable energy
XQGHU WKH 6WDWHYV 536 SURJUDP

FEED-IN-TARIFF POWERPURCHASEAGREEMENTS

SB 1332, which was adopted in 2012, requires all investored and publicly owned utilities with 75,000

or more customers to make availalidts renewable generating customers a standareirietadiff. The
dLVWULFWV HVWLPDWHG VKDUH RI WKH Staff ;devédoped. progbamS UR[L P L
requirements and rates that incorporate the estimated cost of.demand reduction, enviratmiguties,

avoided transmission and distribution improvement costs. The program.requires a standard power purchase
agreement for a period of 10, 15, or 20 ye@hedistrict received 10 FIT projects in the queue that fulfilled

WKH 'LVWUL Rh&\satewwds Eap.H R1 W

SDSU/®LORCHARDCOMMUNITY SOLARPROJECT

8QLTXH WR ,,'"fV UHVRXUFH VWDFN DQG XQLTXH WR WKH 536 IXOI
SolOrchard to develop a community solar project on San Diego State University (BD®dnpus

owned lands. This project derived from a memorandum of understanding between SDSU and SolOrchard

to develop the lands adjacent to the/'SBEISWCampus into a modernized and technologically progressive

solar generating facility.

There are three main elemerissl WKLV DJUHHPHQW WKDW PDNH LW XQLTXH WR ,

1. The intention of the solar project is to develop the site into a facility that will produce renewable
energy with the most advanced solar technologies available at the time of development;

2. The site will serve as an observation point/research facility to students attending the university and
will be used to educate students and the public on renewable technologies;

3. The projectiis a.community solar project, which means that IID will inteesdirthe facility, but
every MW that is sold to 11D industrial customers will be directly consuming the energy. 11D will
neither pay for nor receive the renewable MWh for the facility that is sold directly to the customer.
SolOrchard has agreed to cooperaith 11D to market the output of the facility to industrial
customers, but for every MW that is not sold directly to industrial customers, IID will pay the PPA
price and be able to count and receive the renewable production.

The 25year PPA term is for tamaximum of 5MW and could provide the 11D up to15, 000 MWhs of CEC
FHUWLILHG UHQHZDEOH HQHUJ\ LI WKH SURMHFW LV QRW GLUHFWC

CITIZENSENERGYE-GREENSOLARPROJECT
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On January 9, 2018, IID reached an agreement with ¥/ (QHUJ\ WR GHYHORS DQG FRQ
VRODU JHQHUDWLRQ IDFLOLW\ IRU WKH SXouW-$BovhecuBtontetd BndérGLQJ OF
WKH*JHHQ  SURJUDP 7KH )DFLOLW\ JXDUDQWHHYV 0: EXW &LWL]H
is produced above 20 MW up to 30 MW. The online date is expected to before the first half of 2019. The
district is currently working on the retiut of this program.

In conclusion, although the 11D has significant amounts of internally operated genaratiopportunities

of renewablegeneration development within its service territory, it continues to lookfor opportunities in
all renewableenergy markets and, when system reliability requirements allow, IID persistently seeks to
displace internal generah with shortterm purchases in the dapead markets and saves the internal
generation for operating reserves to maximize economic opportunities.

7KH IROORZLQJ H[KLELW LV D EUHDNGRZQ RI,,"fV FXUUHQW UHQHZ

Exhibit34 % UHDNGRZQ RI ,,'fV &XUUHQW 5HQHZDEOH 5HVRXUFHV

The percent of eligible renewables can be viewed in many different imaljteding percent of total
resource requirements/energy sales, percent of total renewable portfolithextbart above shows
SHUFHQWDJHV RI UHQHZDEOHV RI ,,'fV WRWDO UHQHZDEOH SRUWII
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The IRP planning approach identifies the most -effeictive portfolio to fulfill the energy needs of
customers and includes meeting legislative, regulatory and environmental requirérhenpages that

follow review these requirements as well as point out challenges faDulérall, 11D consistently plans to

meet all state and federal regulations, legislation and policy and exceeds the minimum.requirements where
feasible. The exhibit belv demonstrates the status of current and future compliance obligations of major
regulation/legislation:

Exhibit 35: Status of Compliance of Major Regulatory/Legislative Policies

In addition to the list above are SB32 and AB3®Bich are both in curremompliance and plan to be in
compliance.

RPSREQUIREMENTSAND SB350
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$QRWKHU FULWLFDO VHW RI OHJLVODWLRQ DU HRatrtfatio FragiaWw H TV VWL
BULRU WR & DO LI R U Q bl RorFdRaBdnd & Ovias Setacebr@rid Io Senate Bill x1

2 (SBx1 2)* Summarized briefly, SBx 1 2 directed California’s electric utilities to reach a 33 percent RPS

in three compliance periods. First, utilities were directed to procure renewable progggts equal to 20

percent of retail sales by December 31, 2013. Second, utilities were directed to procure renewable energy
products equal to 25 percent of retail sales by December 31, 2016. Third, utilities were directed to procure
renewable energy pducts equal to 33 percent of retail sales by December 31, 2020, and they were required

to maintain that percentage in following years.

On October 7, 2015, California Governor Brown signed into law the Clean Energy and Pollution Reduction
Act of 2015, Seate Bill 350 (SB 350y 7KLV ODZ XSGDWHG DQG H[SDQGHG 6%]
6SHFLILFDOO\ 6% L Q F U H DV hh&cantiy 2020106 A eickivtbyb 2080.1 SBRIB0

doubles the existing standards for statewide energy efficiency savingsthicgl and natural gas by retail
customers by 2030, and encourages widespread transportation. electrification. With the passing of SB 350,
California has the third highest RPS requirements in the nation (following only Hawaii and Vermont). The
notable rguirements of SB 350 are provided below.

SB 350 builds upon SB1 2 by requiring investeowned utilities, local publicly owned electric utilities

(including 1ID) and other retail sellets obtain a3*GLYHUVLILHG DQG EDODQFHG HQHUJ\
and procurethe 30 Hd4&t \Ahd best LW~ HOLJLEOH UHQHZD EGneertin@ ithed RPSUHV R XU
requirementSB 350requiresultilities to purchase.or generate renewable energy to meet new interim and

end targets of 4percentby 2024, 45ercentoy 2027,.and 5(Qpercentby 2030. SB 350 also adds a leng

term contracting requirement beginnin@021, where at least @ercenof the renewable energyocured

by all utilities must be from contracts of 10 years or more or from ownership of eligible rdaewab
resources.

Solar Homes

INTEGRATEDRESOQURCEPLANNING REQUIREMENTS

SB 350 requires the CPUC to adopt a process commencing in 2017, whereby each CPUC jurisdictional
loadserving entityincluding 11D, is to file anintegrated Resource Pléas well asubsequentpdates to

the plan),to ensure thatthe leddHUYLQJ HQWLWLHY PHHW WKH VWDWHYV JUHHQ
and procure resources to meet thgdentRPS by 2030 target. The plans must also minimize customer

bills; ensure systernd local reliability, strengthen the diversity, sustainability, and resilience of the bulk
transmission and distribution systems, and local communities, enhance distribution systems and demand

13Cal. Pub. Util. Code § 2835(a)(1).
13Cal. Pub. Util. Code § 2835(a)(1).
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side energy management, and minimize localized air pollutamtother greenhouse gas emissions, with
early priority on disadvantaged communities.

By January 1, 2019, local publicly owned electric utilities with annual electrical demand exceeding 700

GWh, which 1ID is well above each yeanust adopt aintegratedResource Plaand a process for updating

the plan at least once every five years to ensure, among other things, that the local publicly owned electric
XWLOLW\ PHHWV WKH VWDWHYVY DSSOLFDEOH JUHHQKRXVH JDV HP]|
meet the new 5@ercentRPS by 2030 target. The local publicly owned electric utilities must‘submit the

plan to the CEC, which will determine if the plan is consistent with the new planning requirements and
provide recommendations to correct any deficies. SB 350 requires the CPUC to adopt a schedule of
penalties for noncompliance by utilities that fail to meet their procurement requirements under the RPS.
Pursuant to existing rules, noncompliance with the renewable energy resource procurementacigs by

publicly owned utilities are referred to the California Air Resources Board, which may impose penalties.

TRANSFORMATION OF THEALIFORNIAINDEPENDENTSYSTEMOPERATOR TO A/REGIONAL

ORGANIZATION

SB 350 also provides for the potential transformabbthe CAISO into-a regional organization, pursuant

to a specified process through which additional transmission owners may j@AIB® with approval

from their own state or local regulatory authorities, as. applic#Bel1890 established the CAISO by

requiring the I0Us to divest generating resources.and turn-over their transmission to the operational control

of the CAISO. 6 % LQWHQGY 3*WR SURYLGH IRU WKH HYROXWLRQ RI Wk
regional organization to promote the develeptnof regional electricity transmission markets in the

western states and to improve the access of consumers served by the Independent System Operator to those
PDUNHWYV ~ 6% FODULILHVY WKDW WKLV UHJLR Q be3t iwediebtQof IRUP D W
California and its ratepayers, and the CAISO cannot alter its obligations to the state or to electricity
consumers within the state.

The voluntary transformation of the CAISO into a regional organization is to occur through additional
transmission owners joining the. CAISO with approval from their own state or local regulatory authorities.
Before making its governance modifications, the CAISO must conduct studies of the impacts of a regional
market to ratepayers, the-economy, environmdantphcts, and reliability and integration of renewable

energy resource among other consideratioiifie modeling and all underlying assumptions mushade

available to the public$ SSURSULDWH UHYLVLRQV WR &%$,627TV JRYHRQDQFH G
Governor and the Legislatufer review and approval7 KHVH VWXGLHV DQG SURSRVHG FK
governancestructure are currently undergoing stakeholder review processes before their formal
consideration by the Governor and Legislature

On Augus 8, 2016, Gov% URZQ LVVXHG D O HWjldiue staihgiaOmoldRilch® ik Defedled

to resolve all of the issues associated with transforming CAISO into a regional organigdtats have

continued in the Legislature to define a regiomaanization structure with governance provisions that
ZRXOG HQVXUH SURWHFWLRQ RI &DOLIRUQLDYfV SROWbRtatdkR DOV ZK
located outside of California, subject to required approvals by their regulatory authdfriiestatue

91



Integrated Resource Plan ~» f

implementing governance modificatiomspermit the CAISO to transform into a regional organization are
not effective by January 1, 2019, the regional transmission provisions of SB 350 will be repealed.

IID will need to monitor this activitglosely and is currently monitoring the markets which can be affected
by this activity. Negative prices and pricing volatility are evident and 1ID being well positioned with
interconnection to the CAISO and the east can take advantage of opportunensitinatie market that
can lower costs. However, since IID is its oBadancingAuthority, 11D must also understand the rules and
intricacies of CAISO policies in order to avoid costly risks of outside involvement.

TRACKINGSYSTEMS

Similar to the Cagand Trade Program, the SB 388 well asSB 100continues.the requirement from SBx

1 2 that the CEC facilitate the process of reviewing compliance for utilities in California. A part of this
process is the tracking and recording of CEC approved renewabletggmer@EC has appointed the
Western Renewable Energy Generation Information System to-Carry out the task of tracking renewable
energy generation from units that register in the system using verifiable data. WREGIS creates the
renewable energy certificatRECs) for this generation. WREGIS issues one WREGIS certificate for each
megawatt hour of renewable energy generated by registered generation facilities. 11D, as well as other users,
has a private account similar to a bank account where certificate®eaosited upon creation. After a
certificate is created, it can be transferred, retired-or exported.to a compatible tracking system.

IID is currently using the WREGIS tracking system for the purposes described above and the system allows
IID to fully repott the most accurate data that qualifies.as renewable, as determined by the CEC.

IMPACT OFRPSAND EMISSIONS

$% 1V -akdrgade Program-and the state RPS (SB 350) intersect for 1ID since, as previously
mentioned, the majority of emissions reductiond woime from the installation of qualifying renewable
capacity. Also, AB 32 is designed to encourage low or zero emitting renewable resources for customer
serving demand. Although the two pieces of legislation merge in terms of compliance optimizaten, ther

is still an undeniable-cost of the installation of renewable resources. Typical renewable resources such as
geothermal, solar orwind are usually raispatchable and do not follow any type of current market index

on an incremental basis. Gas fired gatien, on the other hand, is dispatchable and generally follows the
daily trends of natural gas prices. Therefore, locking in renewable resource contract prices can be viewed
as a form'of hedging, where there is price certainty, and it is likely thadshefwmther conventional energy

JHQHUDWLRQ ZLOO VZLQJ DERYH DQG EHORZ WKH 3ORFNHG LQ°

production from such facilities.

Generally speaking, the best approach is to integrate the need for renewable resourbesstitegy to

reduce emissions. The primary reason for this is that, as renewable resources are integrated to the IID
resource portfolio, the emissions will simultaneously decrease and, therefore, make more allowances
available in theCap-andTrade marketThe revenue recognized from this type of trading activity can be

[
P

QHWWHG DJDLQVW FXUUHQW UHQHZDE O ROIHAQHIDWALRIO: HFRVW 6HI

Potential Revenues with Offsetdo view the estimated revenue potential for the secamlandTrade
compliance period.
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RENEWABLEPRODUCTMARKETS

As previously mentioned in the Gapd Trade Environmental Market section, new market products in the

energy industry are like any other commodity. They are subject to hourly, daily and motlilityvand,

WKXV PDUNHW SDUWLFLSDQWY ZLOO FUHDWH VWUDWHJILHV EDVHC(
model. Market participants will organize a portfolio that best suits their goals and objectives. These
principles also apply to the renable product markets. As a result, of the compliance portfolio flexibility

that SB 350 provides, a diverse mix of renewable products can be included in a portfolio to mitigate cost
ULVNV DQG WKH RYHUDOO LPSDFW RQ Wherd isaR driipleRsupply oLIdcHIQ HQ W L
renewable resource generation that can be developed, or is developed, at a reasonable cost and, in turn, sold

at a reasonable price to 1ID customers. Further, if IID chooses, there is.an ample supply of renewable
resourceghat qualify as Category 1 renewable resources in and surrounding the state of California;
however, IID is currently going a step further by placing a priority on locally. generated resources, since

they can directly connect to the IID system and, thezakyi generate.a.cost.savings for both the developer

and IID.

The SoutherrCalifornia Public Power Authority hosts a renewable RFP process on an ongoing basis. 11D,
as a member of SCPPA, has benefited from being a part of this RFP process by gaining scoeleds

of projects that are being offered based on the current market value characteristics. Additionally, [ID can
evaluate renewable generation projects and compare the projects that are being offered within the rest of
the state of California witthe projects that are being offered inside the IID system territory. The following
exhibit examines the costs ranges of the hundreds of projects offered (as of January 2013) into the SCPPA
RFP process that are located in the entire staterof Californsuarmdinding areas that qualify as Category

1 renewable resources.

Exhibit36: SCPPA RFP Category 1.Offer Price Ranges by Technology Type

93



Integrated Resource Plan ~» f

The above chart can be compared to the current offers within the IID service tefiitefpllowing shows
the SCPPA RFP offers for projects to be developed inthe 11D system.

Exhibit37: SCPPA RFP IID System Offer Price’'Ranges by Technology Type

While comparing the graphs above, there is a narrower price @ergechnology within theD service

area versusall SCPPAprojects overall but the starting prices for the majority of the technologies are
competitive within thdID service areaThere is also quite a difference in the number of offers between
the two agencies. The following exhibit shows the variance between the number of offers available to

SCPPA members in the entire State of California and surrounding areas versus offers to SCPPA members
inside the 11D service territory:
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Exhibit 38 SCPPA RFP Number of Offers in IID vs. California and Surrounding Areas

As observed in the above table, locally developed renewable generation withi skevice areamakes

up about 14ercentof the total SCPPA project proposals: Friims market participant perspective, IID is

able to use both SCPPA and its own RFP process to.meets its RPS targets at the least amount of cost impact
to its ratepayers. Additionally, the offers continue:on againg basis within the RFP and IID observes

these offers as well as other offers to ensure that the best proposal of resources can be recommended when
positions need to be filled.

IID is faced with the challenge of planning to meet its RPS targets based on the actual retail versus
forecasted saleshich is affected by regulatory:mandates such as distributed solar. Project construction
risk also has to be considered when meeting its RPS goals. When contracted projects do not meet the
planned commercial operational date, the 1ID has to be ready ke strt term modification to its
renewable portfolio to ensure compliance with its targets. The volumetric, construction and performance
risks associated with retail sales forecasts and the construction of renewable projects could result in 1D
having a bort or long‘position during certain years.

Considering the risks mentioned above, the California Energy Commission has made available other market
EDVHG UHQHZDEOH UHVRXUFHVY WKDW DUH FODVVLILHG B FDWHJF
in meeting their renewable requirements. The renewable resources classified as categories two and three
have state.mandated quantitative limitations with the overall long term State objective being to meet the

RPS with California renewable resourcesssified as category one. The following chart demonstrates the
indicative market values for the affiliated renewable energy credit associated with the three different
categories as per the current market information.

Exhibit39: Indicative Prices to Renewable Energy Products that May be Used to Fulfill the RPS
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., IV RUIDQL]DWLRQDO VWUDWHILFE GLUHFWLRQ LV LQ DOLJQPHQW
portfolio standards with category one. With all of tleEXQGDQFH RI UHQHZDEOH UHVRXI
service territory, IID strategy gives preference.to.renewable projects within its Balancing Authority to not

only minimize system losses but also‘reduce.its need to rely on category two or three resourti®s. The

Board of Directors stays committed to supporting local and California development of renewable resources.
Based on their commitment and support of renewable resources, the strategy for meeting the renewable
portfolio standards is first to be met.witbcally developed renewable resources, second with other
California renewable resources and:lastly with other renewable resource categories.

OPERATIONALUMPACT OFRPS

There is an array.of varying types of renewable technologies that are currentlylavaiatvelopment

and/or purchase to lID. However, the bulk of the availability of renewable generation comes from
intermittent resources such as solarand W@ VHG JHQHUDWLRQ 6LQFH ,,'fV VHUYLFI
supply.of available'land, traméssion, and sunshine, solaased generation facilities will increase over the

next 1020 years. 1ID will utilize this availability to its fullest and meet the RPS targets in an effective
manner. However, the various assortment of current solar genetationology maintains the same
characteristics that can impact the performance ability of a balancing authority and control area such as the

IID. These characteristics of solar technologies include:

o0 Intermittent £Cloud cover/or rain is unpredictable;

o Nondispatchable/NoiControllable + 7KH HQHUJ\ -WADNIRXVBDVHG RQ ZHDWK
maintenance of the facilities;

o0 Low Capacity FactortEnergy is not produced at night for solar;
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o Provoke increased ancillary services;
o Do not carry their own reservesID system will have to carry reserves during times of generation
to cover the impacts of intermittency.

These characteristics present an undeniable problem to the system stability and reliability of the [ID BA
without the proper support from fast ramping fjasd generation or storage. On a good day, the solar
resource will perform as expected and the main impact the IID system would have to deal with is hour to
hour variances of ramping géised generation up/down to adjust the system appropriately for the
increasing/decreasing level of output from the solar resources. The following is an.example of an ideal day
(March 13 2017 from the solar generator currently online in Niland where the hourly andhiotndy
generation was completely driven by the ab#itid the physical solar panels and no weathkted issues

were experienced:

Exhibit40: Solar Generation and MVAR Value on an Ideal Day

On an ideal day, there will be little inter hour impact, but IID has no control ovehevealated changes.
Thefollowing graph is an example of the intermittency of a currently installed solar facility in the Niland
area.

97



Integrated Resource Plan ~» f

Exhibit41: Intra-hour Generation and MVAR Variability of Currently Installed Solar

As demonstrated above, this particular day (March 2TZ7)2@as characterized by unexpected weather
changes that occurred within the day, within the hour and within the minute. The previous graph is an
accurate representation of solar generation chardieis projects interconnected to the 11D BA on a day

of perfect weather and solar output:related factors. The above graph shows that the solar resource swings
from 23MW of output.all the way to 6MW of output and this presents a clear depiction of wH#D th

system BA needs to track and.manage with limited flexible resources available. A swing of 17MW can
occur within a matter of minutes and the system Area Control Error is inadvertently affected, which costs
the 11D excessive amounts that would otheenm®t exist if the intermittent resource was not a part of the

IID resource supply. This is one of the key costs of integration of renewable resources where flexible
conventional generation units will have to be ramped up and down in such a mannersinat doasider
HERQRPLF GLVSDWFK VLQFH UHOLDELOLW\ LV ,,'fV UHTXLUHG SULR
so 11D is constantly assessing the risks of weatbkated generation volatility that, when integrated into
TV UHVR XU &ad indpda@ Satepayers to the extent of how much solar (or other intermittent
resources) 11D decides to integrate into the resource portfolio. The following chart displays how the intra

KRXU YRODWLOLW\ RI ,,'"fV $&( LV Dholt FoMatHite frém thé iKdtar FeRdu@é&ih G H Q W D
Niland.

Exhibit42: Intra-KRXU *HQHUDWLRQ 9DULDELOLW\ DQG ,,'TV $&(
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The above chart is an example of the instantaneous impact of the intermittent solar resource in Niland, CA
(black) andthe coincidental ACE (green) from _Felary 11, 2017 The ACE also is driven by other
generation in the IID system, but‘as IID increases its solar generation in 2018 and in the next 10 years, the
impact on the IID ACE variability will intensify and, thu$et costs of balancing the system ancillary
services, voltage readings-and load following capabilities will also amplify.

Solar resources are intermittent (i.e., schedule generation vs. actual generation will not always match), non
dispatchable resourcesHITXLULQJ LQFUHDVHG DQFLOODU\N VHUYLFHV VLQFE
schedules. Therefore, the levels of ancillary services (i.e., MVAR/Regulation support) are necessary to
support the integration of solar resources.

Due to the inherent nature oftermittent resources, the 1ID BA is obligated to balance these variable
generation resources with load. IID regulates these imbalances by utilizing internal generation. Generator
LPEDODQFHYVY RI WKH DFWXDO VFKHGXOH D#an@nbeds of the/ Sodtiivds ,," TV
Reserve Sharing Group, some of these imbalances will be reduced or covered through this membership.
However, IID transmission system is currently limited and its ability to import spinning arspimaring

reserves is a risk. Asresult, IID is expected to increase spinning reserves anrspmamng requirements

in order to account for the intermittency of solar resources. On a norm#b-day basis, the regulation
PDUJLQV RI ,,'fV $XWRPDWHG *HQHU &WdteRvgll rse8dQdbE Rdeaskd dor X Q L W\
startup, shut down (i.e., sunup and sundown) and any unexpected swing of the resource. This is hecessary

so as not to incur NERC Control Performance Standard (CPS1 and 2), Disturbance Control Standard (DCS)
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and WECC Catingency Reserve Standard violations. Due to these operational limitations, IID is limited
on amount of solar generation it can integrate to its system and it is not recommended to over exert the 11D
VI\VWHP{V UHOLDELOLW\ WKU Ergtisrire@paci®/L WK H[FHVVLYH VRODU JHQ

ENERGYIMBALANCEMARKET

The CAISO operates an Energy Imbalance Market, which allows Balancing Authorities located outside of
the CAISO the ability to utilize certain CAISO raahe market functions. A primary purpose of i/

is to m&e more efficient and flexible use of the interconnected transmission grid. 1ID has an interest in
monitoring the opportunities presented by, and limitations of, the EIM, including thedtitéd policy
LQLWLDWLYHV WKDW PD\ LP &ésFand righfs\Vanvdolar@andPdebthemalres@ufeeO
portfolio. Of closer proximity to 11D, Arizona Public Service Company is an EIM participant, and El Centro
Nacional de Control de Energia announced that it has agreed to explore participation ofGiRajsa

Norte grid in theCAISO EIM reaktime market.On February 8, 2018, the CAISO announced that it is
beginning an initiative to explore certain enhancements to itsAbapd Market, and such changes may

be extended as a D#&head functionality inthe EIM. The<CAISO is.continuing to develop this
functionality through 2019Simultaneouslyin response to concerns raised by CAR®, CAISO has been
attempting to better track the impacts carbon emissions. that mayfresutjeneratioiocatedoutsideof
Californiaoperating to serve load outside of California that otherwise would have been served by generation
that is being used to supply California load through the Hive CAISO is filing aFERC in late August

Tariff amendments that are meant pay© O\- WR- DG GU HV V. #ksdamendirrsHetiuc® the
maghnitude of transactions in the EIM to which carbon emissions can be attributed. CARB is continuing to
explore a more permanent solution to ensuringapatation of theeIM does not inadvertgly increase
carbon emissions

RELIABILITY COORDINATOR

IID is in the process of obtaining Reliability Coordinator Services from a new service provider. All electric
utilities that are subject to. mandatory electric Reliability Standards issued underimi&RGe linked to a
Reliability Coordinator. The Reliability Coordinator is the highest level of authority responsible for the
reliable operation of the Bulk Electric System, having a wide area view of that system. The Reliability
Coordinator holds opeiiag tools, processes and procedures to prevent or mitigate emergency operating
situations in nextlay analysis and reéime operations by issuing instructions to Balancing Authorities and
Transmission Operators.

., TV BHOLDELOLW\ & R$Fddk REIi&bINtYR WhichUbievde < Raliability Coordinator services

for the Western Interconnection. On January 2, 2018, the CAISO notified Peak Reliability that it would

cease taking Reliability Coordinator service from Peak Reliability in late 20#i9n&he interim, would

work to.establish itself as a NER®@rtified Reliability Coordinator. The CAISO would provide Reliability
&RRUGLQDWRU VHUYLFHVY WR XWLOLWLHY ORFDWHG ZLWKLQ WKH &
has also offered torpvide Reliability Coordinator services to Balancing Authority Areas located outside

Rl WKH &%$,629V IRRWSULQW 6XEVHTXHQWO\ 3HDN 5HOLDELOLW\ L
31, 2019. Through the spring and summer of 2018, 11D exploréohsdbr receiving required Reliability
Coordinator Services going forward, and upon consideration, indicated its intent to receive Reliability
Coordinator services from the CAISO.
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To facilitate provision of Reliability Coordinator services, the CAISO filed with FERC proposed tariff

changes, a pro forma agreement for entities to execute in order to receive Reliability Coordinator services
DQG UDWHV IRU SURYLGLQJ VXFK VHUYLFHYV $VVXPLQJ )(5& DSSUR
form asfiled, 1ID expects that the CAISO will reach out to it to discuss execution of a Reliability
Coordinator Services Agreement. As indicated above, IID is required to have a Reliability Coordinator due

to its being subject to NERC Reliability Standards,&odld have a direct relationship with the Reliability
Coordinator due to its NERC registrations as a Balancing Authority and a Transmission Operator.

BATTERYENERGYSTORAGESYSTEM(BESS

To address the apparent potential operati@msales, 11D has inslad a 20MWH/33MVA battery storage

facility that greatly reduces the volatility of impact from intermittent resourcesfV. DELOLW\ WR EDOD
load and resources in the current environment with the solar resourtine @compliant with NERC
balanding reliability standards. In fact, IID is highly compliant based on Control Performance Standard No

1 and 2 (CPS1 and CPS2) measures. With the expectation that [ID.willadd additional solar resources to its
SRUWIROLR ,,'"TV DELOLW)\ adhgFRfRISEs\may e iKnole( &f & dadlléhge. Existing
ramping capability of [ID resources are limited to effectively integrate the committed solar projects while
maintaining reliable operation. As additional intermittent renewable resources are adbefi sydtem,

there will be an increased requirement for fast ramping resources that can control those fluctuations. 1D
has been analyzing different applications of fast.ramping resources that can respond to solar intermittency.
The cost of integration Wibe considered while analyzing future renewable projeétdditionally, the

battery has an efficiency ratio of 1:.85, so the dispatch price must be at lpastetfbetter when
strategically dispatching the battery to address'system n€edther, ID has determined that the battery
storage facility installed is capable of offering black start services.

DISTRIBUTEDGENERATION

Rule 21 specifies standard interconnection, operating and metering requirements for Distributed Energy
Resource generators. flormal language, Rule 21 states the technical requirements for interconnection of
a Generatindracility at thedistribution system level and provides a directive for utilities to evaluate the
impact of DER interconnected in parallel with their distribaitiystems.

The process of technical analysis used byigiBs follows

T The utility receives the application and reviews it for completeness.

1 _Once theuutility accepts the application as complete, it goes through the screening process and
decides- whetherhe Generating Facility qualifies fasimplified interconnection or whether
supplementakeview is requiredAfter a supplementalreview is performed, the utility decides
whether thegenerator may be interconnected subject to additional requirements, thewtie
application requires amterconnectiostudy (System Impact StudySIS).

T If an interconnectiorstudy is needed, the utility provides the applicant with the cost and time
necessary to complete the study.

Rule 219 Xpplication tolID customerds as follows
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IID Rule 21 Clause A: APPLICABILITY. Theseiles describe the distributive generation interconnection,
operating and metering requirements fgeaeratingacility for interconnection to thdistributionsystem

of IID. Subject to the requiremts of thesaules, 1ID shall allow thanterconnection of a GF to its
distribution system.

Consistent withIEEE 1547: Theserules were revised to be consistent with the requirements of
ANSI/IEEE115472003 Standard for Interconnecting Distributed ResounésElectric Power Systems

(IEEE 1547). In some cases, IEEE 1547 language was adopted directly; in others, IEEE 1547 requirements
were interpreted.

Theserules have been devised to maintain the spirit of both documents.

IEEE 154720031.3 LimitationsThe criteria and requirements in the rule definition are applicable to all
distributed resource technologies, with aggregate capacity of 10.MVA or less at the Point of Common
Coupling, interconnected to Electric Power Systems at typical primary .and/or sgcdistebution
voltages. Installation of Distributed Resources on radial primary and secondary distribution systems is the
main emphasis of this standard, although installation of DR.on primary and secondary network distribution
systems is considered. Bhétandards based upoDR as a 60 Haesource.

NET ENERGY METERING

1(0 UHTXLUHPHQWY FDQ DIIHFW ,,"fV SODQQLQJ SURFXUHPHQW DC
1 enacts Governor Schwarzenegger's Million:Selar Roofs Initiative and expandslitbeni@aSolar
,QLWLDWLYH DQG &(&fV 1HZ 6RODU +RPHV 3DUWQHUVKLS E\ UHTXL
efficiency levels when applying«for ratepayfanded incentives. The statute also recommends that
photovoltaic solar system componentsdamstallations meet rating standards and performance
requirements. AB 920 is a 2009 NEM law that requires utilities to pay residential customers and businesses
IRU H[FHVV HQHUJ\ SURGXFHG E\ D FXVWRPHUYV VROD&rs8fRZHU V\V
homes and businesses that can use NEM billing from 2.5 percent to five perecelV KH HOHFWULF XV
aggregate customer peak demambe law also addresses-eonergy metering between publicly owned

utilities and customegeneratorso compensatsuch generators on atime XVH EDVLV 7KH &38&fV
2.0 program, approved in January 2016, extends the NEM program for the iowesear utility territories

in California, which ensures that NEM customers continue to receive retail rates for sngplys but are

placed on timenf-use rateslID has followed the CPUC NEM 2.0 program to monitor trends in NEM

issues. lID has reached thg percent NEM cap ankas established subsequent program for distributed

solar aboveandbeyond theés percent cap.

Consistent with AB 920, the IID established a rate to purchase surplus electricity. At the enehafratii2

period, customers who are net generators will be compensated for surplus energy returned to the grid at the
rate stated in the current net matgrrate schedule. At the end of therfi@nth period, customers that are

net consumers, but in any given month within theridghth period are a net generator, that monthly surplus
HQHUJ\ ZLOO EH WDOOLHG DQG FUHGLW#de& WR WKH FXVWRPHU DW
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Although 11D met its 50. MW cap in the first quarter in 2016, it extended the program by an estimated 9.6
MW to allow for customers that were in the process of submitting their applications an opportunity to
participate. For the remaining customiérat desire to generate all or a portion of their energy consumption,
IID has developed the Net Billing successor program to continue to facilitate customer interconnection
SURMHFWYV WR ,,'fV JULG

ENERGY STORAGE

AB 2514 requiresocal publicly ownedeledric utilities, such as IID, to determine targets.for procurement

of viable and coseffective energy storage 3(QHUJ\ VWRUDJH” LV /GHILQHG E\ WKl
SFRPPHUFLDOO\ DYDLODEOH WHFKQRORJ\ WKDW LidthéfbnseDeded H R1 DE’
thereafter dispatching the enerdy The statute requires local publicly owned electric utilities to adopt
procurement targets through théwmards by October 1, 2014, to be met by December 31, 2016, and
December 31, 2020. AB 2514 requirhese utilities to reevaluate those targets not less than once every

three years, report on establishment of these targets to the/CEC, asargliragress on meeting these

targets byJanuary 1, 201 7andJanuary 1, 202While IID has not officially dentified an internal target

by policy, 1ID has procured a 20MWh/33MVa battery storage system which fully supports the proponents

of this legislationAdditionally, as a result of this IRP;1ID staff will be recommending additional resources

of energy staxge which will well surpass the provided requiremen&® 2514

Also, as discussed abovilne CEC approved on"August 1, 2018 changes to its IRP Guidelines requiring
POUs to show how mutltiour energy storage meets pe@mnandunder SB 338This is how IID already
plans for its capacity resources.

SMALL GENERATOR INTERCONNECTION

OnJuly 21, 2016the Federal Energy Regulatory Commission issuéitha Rule reising the pro forma

Small Generator Interconnection Procedures and the Small Generator Interconnection Agreement.
2ULJLQDOOV.DGRSWHG L@, theprd fovma3GEHhb SA govern the interconnection

of small generating facilities with a capacity of KOV or smaller.FERC found that the impact of small

generating facilities on the grid has changed since the issuance of Order No. 2006, midpedtration

of distributed energy resources will impact grid reliability if potentially adverse impacts are not sufficiently
PLWLIDWHG 7KXV WKH &RPPLVVLRQYV )LQDO 5XOH UHTXLUHV QHZ
ride through abnormdrequency and voltage events and not disconnect during such events. The revisions

to thepro formaSGIA will apply on a prospective basis to new small generating facilities that execute or
UHTXHVW WKH XQH[HFXWHG ILOLQJ RI ffEofive 6dajé add ibHadistWgK H )L QL
interconnection customers that, pursuant to a new interconnection request, execute or request the
XQH[HFXWHG ILOLQJ RI DQ 6*,$ DIWHU WKH )LQDO 5XOHYV HIIHFWL"®

13 Cal. Pub. Util. Code § 2835(a)(1).
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FERC also required, in a final rule issued on June 16,204t transmission providers amend their Open
Access Transmission Tariffs to include a modifpgd formaSGIA to eliminate the exemptions for new

wind and other nosynchronous generators from the reactive power requirement. The Commission
required exisng wind and other neaynchronous generators to provide reactive power if a transmission
provider determines in conducting a System Impact Study for a generator upgrade that reactive power is
necessary to ensure safety or reliability.

For both of thes&inal Rules, FERC found that transmission providers that are not public utilities must
adopt the requirements of the Final Rule as a condition of maintaining the. status of their safe harbor tariff
or otherwise satisfying the reciprocity requirement ofédiido. 888. FERC will issue a single due date for
compliance filings in response to both Final Rules.

Several years prior,;,oNovember 22, 2013, FERC issued a Final Rule revisingrihéormaSGIP and
SGIA to reduce the time and costs related to therdo@nection of small generating facilities, while
maintaining the reliability of the gridSpecifically, FERC] Final Rule adoptedix sets ofreforms to the
pro forma SGIP to:

1) Provide aninterconnectiortustomer with the option of requesting from tresmissiorprovider
a preapplication report providing existing information about system conditions at a pqzsiftie
of interconnection

2) Revise the 2MW threshold for participation.in the SGH# ¥ast Track Procesdo be based on
individual system andemerator characteristics up to a limit of 5 MW;

3) Revise the SGIM Tustomer options meetiriggnd supplemental review following failure of the
Fast Track screens so that the=supplemental review is performed at the discretion of the
interconnectiorcustomerand includes minimum load and other screens to determineniialh
generatingacility' may be interconnected safely and reliably;

4) Revise the pro forma SGIP Facilities Study Agreement to allovintieeconnectiortustomer the
opportunity to.provide writte comments to thigansmissiorprovider on the upgrades required for
interconnection

5) Include energy. storage devices in e formaSGIP andoro formaSGIA; and

6) Provide clarifications in both tharo formaSGIP andoro formaSGIA.

IID has been workingni developing language and modifications to its OATT with the intent of both
complying with tle revsed FERC language and responding to small renewable solar projects that are
requesting interconnection into the IID system and would benefit by this typegufage.

SMART GRID

7KH 3VPDUW JULG” LV D EURDG FRQFHSW XVHG WR GHVFULEH WKH
of nearly all of the infrastructure and assets that make up the electric grid. From generation to consumption,
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smart grid infrasucture communicates in negaal time with computer systems that process and analyze

large amounts of data to automate many of the functions of the electric grid. These computer systems are
used to provide intelligence and automation to create a maceeetfgrid thatdetects andeacts to events

VR WKDWKMDOVQYVYHGEBIUHYHQWY DQG PDQDJHV RXWDJHV DQG RSWLP
and demand through price signals to the consumers and ratepayers.

The concepts and technologies titefine the smart grid have evolved over time and continue to evolve. In

light of this fluidity, 1ID has worked to stay informed of the state and federal legislative. developments,
while identifying smart grid opportunities to improve efficiencies in thiveley of electricity to its
ratepayers. Because it is generally accepted that the communication network and metering systems are
FRUQHUVWRQHV RI WKH VPDUW JULG ,,'fV.VPDUW JULG HIIRUWYV
Infrastructure, commonhknown as smart meters. Efforts have included a succession of-regtert
committees and implementations to assess the current state of technology and the costs and benefits of
implementing the technologies.

While the recommendations of each study may wightly with regard to implementing the technology

based on factors such as technological maturity, internal business processes and needs and economic
indicators (rate of return and return on investment), each study is consistent in concluding eéheatether
significant operational efficiencies and positive economic rewards to be realized. In preparing for the smart
grid of the future, the most recent Smart_Metering Committee at IID has recommended a metering
technology, which will allow the 11D to migta toward that vision over time, while avoiding thefrtgnt

expense and extensive operational changes that would be necessary with other metering technologies.

As an active member of SCPPA/IID continues to engage in smart grid discussions with najgblolic

power utilities on topics including, but not limited to, smart meters, meter data management, electric
vehicles, energy storage, distributed generation and demand response programs. Each of these topics will
have its own set of opportunities aisdues as they relate to the emergence of the smart grid. 11D should
continue to be proactive in engaging other utilities to understand the full impact and potential of the smart
grid, as well as conducting-tmuse studies and pilot projects. These dious, studies, and projects
provide the data.and experience necessary for consumer outreach and plan development. In preparation for
the smart grid of the future, IID should continue to give special attention to fostering public dialogue to
educate the I and its ratepayers, define issues and develbplrse processes and documentation. Below

is a list of specific.recommendations towards those ends.

X As pricing and technologies continue to evolve, 1ID should continue to use the RFP process as a
means toverify the conclusions and assumptions of previous committees tasked with reviewing
smart grid technologies and business needs.

X Accelerate the implementation of smart meter installation in order to justify the implementation of
the network communicatiomfrastructure and fully realize the potential of smart metering.

x Draft and develop policies around the tracking, use, retention, protection and ownership of data.

x ldentify potential funding opportunities and develop plans in preparation for such oppestunit
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x Develop programs and rate structures (Derfaide Management Programs and TiofidJse
Rates) now so that the IID and its customers can take advantage of smart grid technologies once
they are deployed.
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Chapter 3: Forecast of Demand and Energy Requireents

ECONOMIC FORECAST

Woods & Poole Economics, I S§URYLGHG HFRQRPLF IRUHFDVW GDWD WKDW ZD\
analysis. According to the economic analysis of Woods & Poole EconomicstHadongterm outlook

for the United States econgris one of steadgnd modest growth through the year 50..Although periodic
business cycleZ LOO LQWHUUXSW DQG FKDQJH WKH JURZWK WUDMHFWRU
expected to rise every yetrough2050. Gross Domestic Product is foredaggrow at an.average annual

rate of 1.9percentover the next three decades. Although employment growth has been-uneven in recent
years, with particularly sharp job losses in manufacturing, the economy is‘expected to produce steady job
gains through 2050n the longrun, the civilian unemployment rate is expected to bgdr8entoy 2050.

Inflation is forecast to increase from (p8rcentn 2015 to 3.9ercentoy 2050. QOil prices are expected to

stabilize at an average price of $60 per barrel thro0§0 But still lead to inflationary pressures late in the

forecast period. Total employment is projected to increase to 284.3 million in 2050. And total residential
population is projected to reach 428.1 million in 2050, up fram a 2015 Census estimatetainBion

SHRSOH WKH 8QLWHG 6WDWHV LV H[SHFWHG WR UHPDLQ WKH ZR
Personal income per capita (in 2009 dollars) is projected torincrease from $43,924 in 2014 to $66,890 in
2050. These macroeconomic projecticer® the national assumptions on which the 2017 regional
SURMHFWLRQV DUH EDVHG ,,'fV. PDLQ ORDG VHUYLFH DUHD FRYHU
partof Riverside Countyit is anticipated thatie longterm economy outlook for the two waties that 1D

serveswill generally follow the same economic trend as the national assumptmridedabove, with

some local differences.

According to the Imperial County forecastown inExhibit 31, Imperial County reached its highest level

of unempoyment in 201611. The forecast predicts a steady decline in unemployment starting in 2012 and
the decline is expected to continue at a steady rate until 2020 and then taper off at a slower rate of decline
in 2021 and beyond.

Exhibit43: Riverside and'Imperial County Employment Outlook
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,PSHULDO &R XQWagsy abRdri@ialPWith ¥pproximately-11,700 farm workers, the county
generates $2 billion of agricultural output each year. Its. most prevalent commodities lereaitalta,
EURFFROL DQG OHWWXFH 7KH .SXEOLF VHFWRU DWWtk RB,®0OD\V D O
ZRUNHUV LW LV WKH FRXQW\fVY ODUJHVW HPSOR\PHQW VHFWRU
Imperial County are related to the tetate correctional facilities, which employ a combined total of 2,000

staff and house 7,400 inmates. In effect,.the high proportion of governmental and agricultural jobs that
helped cushion the regional impacts of the national economic downturn willinesloliver regional growth

while the state and federal economies improve.

Riverside Countf is forecasting a similar trend in unemployment rate. In 2015, the strongest areas of
growth as reported by Riverside County were in leisure and hospitality (+fhHd8)) education and
healthcare (+4,300 jobs), construction (+4,200 jobs), and government (+3,600 jobs). The largest losses were
in professional and business servicé3 ( jobs).

Over the past five-years, the Riverside County population has increasedeatrage annual rate of 1.2

percent A substantial portion of this growth was the result of net migration, as an average of 11,700 net
migrants entered the county each year. Net migrasi@xpected tsemainpositive with an average of

14,000 net.miants-entering the county each ydaough2022. Net migratiofis expected taccount for

almost half ofthe population growthAlthough ,,'fV WHUULWRU\ FRYHU \pofRdd 6f\ WKH VF
S5LYHUVLGH &RXQW\ WKH LNb8Hemafritary tiad & dghificabt@npaction energy and

load growth. The following represents the recent trends in population gandthe forecasted growth in

population in both Imperial County and Riverside County.

14 http://www.dot.ca.gov/hg/tpp/offices/eab/socio_economic_files/2017/Riverside.pdf
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Exhibit 32: Imperial and Riverside County Popiidat

In the past several years, permits to build new homes declined, but the Imperial County data reveals that

the number of permits taken out to build new homes took a turn' and began increasing. The Riverside County
areas of Coachella, Indio and parts®@ 4 XLQWD UHSUHVHQW D VLIJQLILFDQW SRUWL
load requirement, so the economic characterisfi€dverside Countynaintain a heavinfluenceRQ ,,' TV

future planning outlook. Riverside Courttgs.had.an increase mew homes penitted and a growth in
employment. The following exhibit shovsstoric trends and forecast méw homes permitted.

Exhibit 33: The Number of Permits Issued to Build New Homes in Riverside and Imperial County
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IID has actively engaged in encouraging depehent of renewable energy projects to help the Imperial
County andSouthernRiverside County job marketGenerally, new construction projecreate around

6.5 jobs per milliordollarsconstruction cost and an additional 2.5 jobs in secondary inconutsefféus,

a $250million construction project could create as many as 2,075 (some temporary and some permanent)
jobs in Imperial Countyy. The jobs created in the constructiemdustry match the employment
characteristics of the regions unemployed indiglduTherefore,it is anticipated thathe newly created

jobs will go to existing residents and workers rather than imported employees.

OVERALL SUMMARY OF FORECAST

Energy Optimization & Procurement of the Energy Department at the Imperial Irrigation Disict has
prepared the system load term load forecast of peak demands, net energy requirements and energy
sales to customers within the IID service territory. This forecast will be used for district wide long
term planning purposes in current planning activties for the next 20 years. In 2014, 1ID completed a
Request for Proposals to acquire load forecasting services as well.as the tools and training to allow
IID staff to complete all future forecasts. The load forecast is an integral* part of District planmgn
activities, so a forecasting process that relies on industry accepted standards of practice, as well as
rigorous, detailed and thorough analysis is critical to obtaining results that are both realistic and
statistically sound. This approach holds true foboth the 2016 load forecast as well as the 2018
forecast. Since the 2018 forecast is based upon most of the.2016 methodology, this document serves
as a supplement to the original 2016 load-<forecast report to explain the exact process and
modifications for this updated forecast.

The 2018 IID Load Forecast basically uses the same methodology as the 2016 IID Load Forecast with

some modifications to reflect the current economic, weather and regulatory changes. In this load

forecast study, econometric approaS ™ fs ——<Z<ett —* "*"f .. fe— TheiNetEngidy "+ —f<Z
for Load forecast was derived from the total retail sales forecast and the average difference of NEL

and retail sales in historical years; Coincident Peak forecast was derived from NEL doast and

historical representative load factors. The forecast is primarily driven by several key variables that

have an impact on hourly/daily/monthly/yearly loads and the forecast incorporated the load impact

resulting from these variables including, buinot limited to:

- Weather changes

- 1ID Energy Efficiency programs

- _lID' Rooftop Photo Voltaic Solutions Programs
- Electric:Vehicles programs

- New industrial load impact

- Regulatory requirement changes

15 Summit Blue Consulting, LLC Renewable Energy Feasibility Study to the Imperial Irrigation [ID from January
17, 2008.
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Since these variables are uncertain the severity of their imgaon load depends on how each of these
variables transpire. Generally, these variables can either encourage load growth or deter it. Below is
a diagram that illustrates which variables encourage load growth and which variables deter load
growth:

Exhibit 3: Load Impact Variables

Different scenarios.were created for each variddalsed orvaryingassumptions and the interactions and
combinations of these different variables a result,dr the 2018 forecast, three main cases were selected
to representhe potential outcomes. €hhreecaseschoose for this IRP analysise:

1. High Case +Combining severe weather conditions, high industrial growth, high electric vehicle
penetrationlow energy efficiencyandlow rooftop/customer solgrenetratios

2. Mid (Expected) CasexCombining normal weather, normal industrial growth, average electric
vehiclepenetrationaverage energy efficiencgndaverageooftop/customer solgrenetrations

3. Low Case Combining mild weather conditions, normal economic industriaitrplow electric
vehiclepenetrationhigh energy efficiency high rooftop/customer solgrenetrations

Furthermore, there amthercombinations of key significant variables that tenused tareateadditional
forecass. For examplepther combinationsconsistare combining normal weather with high industrial
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growth and normal energy efficien@nd normalrooftop/customer rooftop solaAnother example is

combining the Mid Case variables with a much higher view of energy efficiency/rooftop solar impacts
%HORZ LV D WDEOH WKDW GHVFULEHV WKH WKUHH PDLQ FDVHV D(
results provided from each process:

Exhibit 34:2018 Load Forecast Categories

Retail customer counts and sales by major ‘customer classification agell as hourly load data
generally from 2001 through 2017 (the study. period) were provided by IID. The historical data
regarding 11D Energy Efficiency Programs and.lID PV solutions Programs were provided internally
by 1ID also. Historical and projected eamomic.and demographic data were provided by Woods &
Poole Economics, Inc. Weather data was provided by Weather Underground, Inc.

Even though the historical Net Energy.for Load had an average growth rate of p&rcent over the

last 17 years, as Figure-l'shows, the.load of the 1ID System over 2002016 maintained a fairly flat
trend. And the flat trend in the historical load growth lasted two years longer than that in 2016 Load
Forecast (2016 and2017), that.is the main reason to explain why the overallenage annual growth
rate in 2018 load forecast declined a little compared to that of the 2016 Load Forecast. Moreover, the
2018 Load Forecast has a lower average annual growth rate of IJp2rcent for the first ten years
(2018-2027), and a higher average amual growth 1.7 percentfor the second ten years (2028037).

The lower average annual growth rate 1.ercent in the first ten forecast years (20182027) is
mainly due to fast growth of PV+EE impact, which takes away some growth rate of 11D system load.
It is also due to the weather normalization impacts when bringing weather for 2018 and beyond back
to normal as compared to the last several years that are considered severe weather years. With
PV+EE impact reaching market saturation and an optimistic gratlv in economic forecast data by
Woods & Poole Economics, Inc. during the second ten years, the average annual growth rate
increased to 1.7percent <+ trsz ‘ft ‘"f..fe—& St eofet f''Zcte "7 e [TE"f% T
rate in the next 20 forecast years sioe CP forecast is derived from NEL forecast and load factor. As
the exhibit below shows, the CP during historical period (20012017) has a higher average annual
growth rate reaching to 2.6percent, this is due to that in the recent two years 2016 and 201the
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peak of the IID system jumped historically high to 1,073MW due to historically record high
temperature in peak day. The tables below illustrate this comparison of the 2016 load forecast and

the 2018 load forecast:

Exhibit 35: Net IID System NEL Reqements in 2016 Load Forecast vs 2018 Load Forecast

Exhibit 36:Net Coincident Peak Demand in 2016 Load Forecast vs 2018 Load Forecast
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Due to the unpredictability of weather temperature forthe long term forecast, and the fact that weather has
an importat impact on energy consumption,. the 2018 IID Load Forecast provides retail sales, NEL and
CP forecasts under three weather scenarios: Normal (base/expected), Mild and Severe. These weather
scenarios are used to estimate the load under the normal, altweeware and abnormally mild weather
conditions and are combined with several other variables to create three cases.

The Exhibitbelow depicts the projection of NEL under three scenarios in 2016 Load Forecast: the blue line
is net NEL under normal weathand expected EE_PV scenario; the green dash line is net NEL under
severe weather scenario.and expected EE_PV; and the red dash line is net NEL under mild weather and
high EE_PV scenario.

Exhibit 37:Net 11D System NEL Requirements in 2018 Load Forecast
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N

Exhibit 37 showshe projection of coincident p &ethree scenariogescribed above.
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Exhibit 37:Net 1ID System CP Demand Requirements in 2018 Load Forecast

,W LV LPSRUWDQW WR*“QRWH WKDW ,," FORVHO\ Rdeasslid ¥tbi&s WKH &
demand forecasting. NS RQVH WR WKH VDY L Q WAEE dstim&tesl id\Buppor6EB/BRIR QD O

and additional achievable PV adoption, manifested through the 2019 Title 24 residential building standards
update insupport of Zero Ner Net Energy goals, 11D 2018 load forecast adds cases of other observations

to account for the two additional elements: AAEE (additional achievable energy efficiency savings) and
AAPV (additional achievable PV adoption).

The table below describes the 'suatines the various combinations (90 in all) of load forecasts that were
observed:
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Exhibit 37:Load Forecast Cases and Observations

$Q DEVROXWH FULWLFDO YDULDEOH LV WKH &RDFKHOOD 9DOOH\ DI
exists that epires in 2032.and can potentially sway the entire forecast of load and energy by separating the
Northern load pocket (Coachella area) from tB®uthernload pocket (Imperial area). This would

essentially split the loads in half or even less. For the gespof this load forecast and this IRP, 1ID

assumed that the agreement would be renegotiated and the IID service territory would basically stay the
same. However, it is vital to note that this change will drastically alter the value and costs of all future
decisions as the load forecast is a pillar of the decision making process.

The thredollowing figures added two cases for the additional observations to address Title 20 and Title 24
AAEE and AAPV impact on IID system load (NEL), IID system sales andyddem CP. The orange color

dash line assumes that all the new forecasted energy sales after 2020 are replaced by rooftop solar, besides
WKH 0: URRIWRS VRODU LQVWDOODWLRQV E\ ,))fifdr én8igylUH QW F X
efficiency, assumig that IID not only can 100% achieve IID board adopted EE target of market potential

from programsbut also can achieve IID board adopted EE target of codes and standards, which is
considered to address AAEE targetthe total sales after 2020 is pretat.fThe grey color dash line is
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another case to address AAEE and AAPV. TR@ and T24system impact data were provided by CEC
staff on Mar. 2018 The assumption is that Title 24 regulations will induce 80 percent of single family
homes to be built with BV system after 2020"he impacted savindsroughtby the regulations Title 20
and Title 24 is a lot more aggressive in the AAPV +AAEE mid case plugging the data provided by CEC

Exhibit 37:All Cases plus CEC AAEE Case: Sales
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Exhibit 37:All Cases pla CEC AAEE Case: Net Energy For Load

Exhibit 37:All Cases plus CEC AAEE Case: Peak Load
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Among all these numerous cases of load forecast; It has been decided that three cases were chosen
for the IRP main studies: the expected/base case (the blue pugxquare line above), the high/severe
case (the black pink triangle line above) and the ZNE case (the orange blue square line above)which
addresses AAEE and AAPV impact.

In the following sections, detailed descriptions on methodology modifications ir0ff&LDad Forecast
compared with 2016 Load Forecast and the rationale of the modifications will be given. Sample size and
data sources selections‘will be described in more details. The regression results will be analyzed and
discussed in order to'lay a sblioundation for the conclusions of the 2018 Load Forecast. Finally, the
limitations of the 2018 Load Forecast that have been come across during the study process and future
recommendations will be discussed.

METHODOLOGY AND MODELSDESIGN

MODEL SPECIFICATION

The 2018 Load Forecast ssonometric forecasting metrstd forecast retail sales based on the historical
PRQWKO\ VDOHV E\ FXVWR Pl lb¥dfoEetaSt@bd@|3 \dreFiadadH=eR-pbkthinddel
evaluation approach. Thek-post modehg approach involves usiragtual data with different choices of
independent variablesnxdcomparing the forecasted load obtained from the madée actual load The
models which have the lowebtean Absolute Percent Erravere selected.Model spedications are
summarized below

X The residential sales model includes the following independent variables:
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0 Weather terms that capture monthly weather variability,

o Month dummy variables that capture additional variations not due to weather in every
month ofthe year

o A limited number of terms intended to address level shifts in the sales data.

0 Blended population in IID service territory

X The residential energy assistance modeling framework combines residential average usage and
residential customer counts ¢et the total residential energy assistance sales.in the 2018 Load
Forecast. This is due to the relative homogeneity of the residential energy consumption patterns.
The residential energy assistance sales model includes these independent variables:

0 Blendd low-incomepopulation in 11D service territory

0 Blended personal income in IID service territory

o Month dummy variables that capture additional variations not due to weather in every
month of the year

0 Weather terms that capture monthly weather variapility

o A limited number of terms intended to address level shifts in the sales data.

0 Autoregressive terms

X Mobile home/recreational vehicle class sales"model is a function of blended personal income,
blended GRP, monthly weather variables, seasonal dummied, tegiable and autoregressive
term.

X Agricultural class sales model is a function of blended farm employment, the number of agricultural
customer counts, monthly weather.variapbasd some limited terms to address anomalous level
shifts in the usage dasmd autoregressive term.

x Commercial class sales model is a function of blended Gross Regional Product, blended farm
employment, monthly weather variables, month dummy variables that capture additional variations
not due to weather in every month of thewyand autoregressive term

x Industrial class sales model.is a function of trend variable and autoregressive terms.

X Added industrial load growth scenarios are a function of internal discussion and information from
various internal sections of the Energy Bement.

X Lighting class sales model is a function of blended total employment in the IID service area,
blended GRP inthe IID service area, some limited trend terms and autoregressive terms.

X Municipal class sales model is a function of blended persorahi@dn the IID service territory ,
blended GRP in the IID service area, monthly weather variables and certain limited trend terms
intended to capture otherwise unexplained level shifts in the data.

X (OHFWULF 9HKLFOH LQIRUPDWLR QazZdiorecast gdlpss Fhe CEC a8 H & (&
provided a calculator to estimate high, |@md expe@dimpact levels by assuming various levels
of meeting the targets of EXECUTIVE ORDER4B-18.

ROOFTOPPHOTO-VOLTAICIMPACTS

A Bass Diffusion Model approach was adapte estimate the rooftop PV Impact (which captures all
MEHKLQG WKH PHWHUY LQVWDOODWLRQV WR ,," VIVWHPssORDG LC
+RZHYHU XQGHU )HGHUDO D Q @ndloWev cesRaDddMr PaviélsLdQrindd 2D281L7.Y H V
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., FXVWRPHUV ZKR SDUWLFLSDWHG LQ ,,'1Vh8NetE&EheRyy WMBt&ing XUSDVYV
(NEM) programwasdesigned to benefit [ID customers who generate their own electricity (and sometimes
electricity for the IID grid) using solar, wind,blbDV IXHO FHOO RU D K\EULG RI WKHVH W
program capacity cap was 50.2M\&s established and administered by the demand side management
group,and reached percentRI ,,'fV SHDN GHPDQG $W WKH HQG RI and WKH HJ
the registered PV installations in process reached 64.55\béve the 1ID NEM capacity cag 50.2MW.

In July 2016, 1ID made a policy decision to change its Net Metering Pragransure that everyone pays

their fair share for their use of the energidgincluding customers who choose to. install rooftop solar

systems on their homes. The new Net Billing Program, which was approved by the board July 2016 after
extensive discussion, now aligns prices with the actual cost of providing power for all exssiichis

necessary solutiobalances the interests of every customer UDder the new Net Billing Program, the

IID no longer provides the incentive to the customers who install rooftopTR&te is nba program

capacity cap.

Since there is noa NEM program capacity cafor rooftop PV installations in 11D service territories, the
market saturation point in 11D service territoriess estimated using:theational Renewable Energy
Laboratory market survey and study on PV market penetration percentagayiratk years (NREL,

2014). The results of the survey were used to estimate the market saturation point within the 11D service
territory according to the estimated payback years of PV .installations. The payback years of PV installations
are estimated by osideringtheFRVW R SDQ HO V- ihteivks, Balar papebimpofidtariff, 11D

rates and the output efficiency of panels$.is assumed that the federal incentive and the solar panel imports
tariff balanced each other and the PV installatiost keeps no changes in the forecast years. It was assumed
that 50percentof commercial customers and @ércentof residential customers rent their propettids

was assumed that rental properties will mstall rooftop PV. Two cases for rooftop\Pimpactsto the
forecastere analyzedThe expected case assumes that 1D will nodopgpvide incentivefor customers

who install rooftop PVThe calculated market saturation pdmtthe expected PV cage110.5MW total

rooftop capacity ithell D service area. The high case assumes that IID provides incentive for the customers
who install rooftop PVThelID rate is increased by Fercentand therefore changed the economic value

for Rooftop solar for customer§he calculated market saturationimddfor the high PV impacts case is
184.5MW total rooftop PV instaédcapacity in 11D
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Exhibit 38:PV new and accumulated installations capacity in Expected Case and High Case in 2018 Load
Forecast

The blue dashed line is the new PV capaitittalledannually inthe expected case scenaridhe blue

solid line is the accumulated PV installations capacith@expected case scenaridhe red dash line is

the new PV capacitystalledannuallyinthe high case scenarioThe red solid line is the accwlated PV
installed capacity inthe high case scenario. Both the new PV installations capacity and accumulated PV
installations capacity are higher in the high case than in expectedrbasdifference iglue to different
market saturation points assumopts namely,110.5MW in the expected case and 184.5MWihie high

case.

ENERGYEFFICIENCYPORTFOLIOIMPACTS
The Energy Efficiency program impact projection is based on EE activities over the historical period 2006
2017.Several discounting factors areaasto degrade longerm cumulative EE program impact

- Enduse degradation factor

- Marketsaturation factor

- Endof-life impact factor

- Baseline shift impact factor and contingency factor.

These factors add up to p@rcendegradation rate per year. Tédwenual EE program impact in the forecast
years is projected based on IID Board of Directors adopted annual electric energy efficiency program targets
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for the years 2012027 (refer toExhibit 39. The new adopted Energy Savings Target for 20037
contans thetwo categoriesMWh from Market Potential from Programs amMdWh from Codes and
StandardsTheMWh from Market Potential from Programs in the Energy Savings Target is consistent with
the old Energy Savings Targdhecodes andtandards includes tleavings from other areas and programs
which werenot previouslyincluded. Therefore, in the expected citsis,assumd that the energy savings
under Market Potential from Programshe EE target most likely toe achievedt wasassumd that81
percem of the target amourg met in the forecast yeasasedon, ,'fV KLVWRULFDGe ®&ket RUPDQF
saturation point is reached in 2027; gpgdcendegradation rate is applied to project the annual EE program
impact after 2027 Exhibit 40 shows histacal EE impact, EE impact in the expected cagedn solid

line), and EE impadin the high casésolid red line). For the EE high casmergy savings targets are the
sum of the Market Potential from Programs categaieithe Codes and Standards twategories In the

high case, 10@ercentof the target amount is assumed to be met in the years2Z22Il8The market
saturation point is reached in 2Q2fter witcha 10percentdegradation rate is applied to project the annual
EE program impact aft&2027.

Exhibit 39: 1ID board adopted Energy Saving Targets for 20087

The green line in thehart belowdepicts the annual EE program impact projection based on the assumptions

that EE program.ends in 202hly 81percenbf the target amount to be tie the forecast years according

WR "IV KLVWRULFDO SHUIRUPDQFH GXULQJ WKH SURJUDP H[HFXW
and with a 10percentdegradation rate annually. In the high case, géentof the target amount is

assumed ttbe met in the years 202®27. After 2027, no targets needed to be met; and wi€hparcent

degradation rate annually.
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Exhibit 40:EE Annual Accumulated Degraded Energy Impact in the Expected and bisgis C

The California Energy Commission encourag®3Us. to identify the relationship between the AAEE

savings assumed in the IRP Filing and the statewide SB350 energy efficiency doubling targets adopted by
WKH &(& 2Q 'HF &(& SURYLGHG ,," &(&TV $$(( GRXEOLQJ WDUJI
AAEE savings target is using IID board adopted Codes and Standards target. The below table is a
FRPSDULVRQ EHWZHHQ &(&fV $$(( WDUJHW DQG ,,'TV $$(( WDUJIHW |
impact. We can see that the two sets of targets are vesistent especially in the first 5 years in terms of

system peak and energy.dmpact.
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Exhibit 40: Comparison between 1ID's AAEE targets and CEC's AAEE doubling targets

PV+ EEIMPACT TONET ANDGROSSNEL AND CP.

Theexhibit belowshowsEE and B/ impactfor the expected caseh& columns and lines chatiowsthe
relationship of NEL, PV impacandEE impact The pie charshowsthe EE andPV impactas a percent of
NEL. Exhibit 42 shows the impact for the low/mild case.
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Exhibit 41: Gross/Net NEL and EE an®/ Bmpact in 2018 Load Forecast (Expected Case)
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Exhibit 42: Gross/Net NEL and EE and PV impact in 2018 Load ForecastiflildrCase)

PV and EE impaston coincident peak are shown in Exhibit 48ieTcolumns and lines chathowsthe
relationship ofcoincident peakPV impact,and EE impact The pie charshowsthe average EBndPV
impactas a percent of coincident peak.
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Exhibit 43: Gross/Net CP and EE&PV impact in 2018 Load Forecast (Expected Case)

Exhibit 44 showshe average EBndPV impacton coincident peak for the Low/mild case
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Exhibit 44: Gross/Net CP and EE&PV impact in 2018 Load Forecast-fhdd/Case)
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MILD, BASE ANDSEVEREWEATHERSCENARIOS ANCRANGE FORECAST

Ambient temperaturéhas a bigeffecton 11D demand. A wather normalizatio methodology habeen
applied tothe longterm load forecast. IpreviousliD long term load forecast 65 years of historical
weather temperatudatawas used to calculate normalized weather temperdtement years temperatures
have been higher thaariger term historical averagestB 30 years normalized weather temperatures and
67 years normalized weather temperatware tested to determine the appropriate data set to use for
weather normalization.lie test result suppontising30 years normalizedeather temperaturesta Thirty
years normalized weather temperatwapgeato be industry standard used in long term load forexpist
theelectricenergy industry. Therefore, this forecast30 years normalized weather temperatures are used
instead of the 67 yeartssed in previous forecasts at IID. Exhibit 45 shidvescalculated normalized weather
temperatures normalized weather temperatusesin the2018 Load Forecast.

Exhibit 45: Base/Mild/Severe Weather HDDs and CDDs in 2018 Load For@thgears)

CRROLQJ GHJUHH GD\V KDYH WKH KHDY L HXhilbit UEshowebolng tedre® ,,' TV W
daysusedin the'normal/mild/sever weather scenarios
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Exhibit 46: Weather Scenarios (30 years vs 67 years): Normal/Mild/Severe

The nost recent 30 years show greater volatility in weather and this volatility is reflected in the load forecast
by providing a wider range of potential outcomes andiatpacs the starting point of the first year of the
projection. More specifically, sindbe recent two years 2016 and 20deteextremely hot years, the actual

heating degree days are higher than the severe-weather range, which only happens under small probability
of 1in 20 cases in the past 30 years. Both the Net Energy for Load grovittealwincident Peak growth

are impaatd by the extreme hot weather in the years 2016 and 2Byt 4using normalized weather
temperatures in the 20 years of projection, the projected NEL in the first forecas jeaer than the

most recent two years aetl demand

ELECTRICVEHICLES

POUs are required to address transportation electrification in the IRPs adopted and submitted to the Energy
Commission pursuant.to ' SB 350. California Energy Commission staff developed a sprelaasheédtol

to assistPOUsiestimating and reporting on the energy and emissions impact edlighplugin electric

vehicle penetrationin their service territoriesThe calculatortool is noted to have beeteveloped in
consultation withthe Air Resources Board, California PiblUtilities Commission, and California's
privately owned utilities. It uses data from various sources to estimate energy and emissions over time
associated with displacing gasolipewered lightduty vehicles with PEV in any year from 2017 to 2030.

This ool captures nominal vehicle population decline after its first sale, and travel decline as the vehicle
ages. Concurrently, improving gasoline and PHEVs fuel economy and declining carbon intensity gasoline
and power generation use in future years are @smtified (CAFE standards), yielding more accurate
estimates. Additional data is used to project the annual electricity consumption over time of the
UHSUHVHQWDWLYH S:FRPSeéadhyddrH” 3(9V GHSOR\HG LQ
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As a POU, IID addressed transportation electifon inthe ORDG IRUHFDVW E\ XVLQJ &(&
(version 3.53). POUs are not required to make specific assumptions about the number of PEVs deployed
in any year. However, utilities do need to choose the future statewide PEV deployment gmaiatio
., TV HOHFW U Lrgy doHKimRiGnHpkojadtQrs the2018 load forecast, three scenarios have been
FUHDWHG DFFRUGLQJ WR fgséénfptior{® EY @ EdehaURVYekpddted scepanad
(9 KLJK VFHQDULR ,,'§IR KV BWR & \CAHQBXNLQHVYV DV X &7)VFHQDUL
Business as usual trajectory keeps the historic Federal, @tadd,ocal incentives<and consumer
DFFHSWDQFH ,,'fV (9 H[SHFW HghibitEP @ Balsdd Rn Executisapddr BI6-Q2H L Q
andSenate Bill 1275 (2014yvhich set a goal of achieving 1 million Zeemission vehicles by 2023 and
DFKLHYLQJ PLOOLRQ =(9V E\ LQFOXGLQJ UHTXLUHG LQIUDV\
in Exhibit 47) is based on 5 niibn PEV by 2030. Since the calculator only progdeéV penetration through

DQG WKH IRUHFDVW \HDUV isGrougfi2037, the @igj€cton| & BH Energyw
consumption during 2032037 isestimatedising trend/regressiamalysis

EXKLELW ' IV (9 6FHQDULRY EDVHG RQ &(&1TV FDOFXODWRU

NEW INDUSTRIALLOAD (CANNABI9

On November 8, 2016, Californians approved Proposition 64, the California Marijuana Legalization
Initiative'that made it legal for individuals to grow and consume o for recreational purposes on and

after November 9, 2016. Proposition 215 in 1996 had already legalized the medical use of marijuana in
California. Proposition 64 made it legal for persons of age 21 and older to grow and consume marijuana for
recreatimal purposes in a private home or a licensed business establishment. Individuals could also share
limited amounts of marijuana with each other. The sale of recreational marijuana became legal on January
1, 2018, although consumption of marijuana in puplaces remains illegal. California is the fifth state to
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legalize the recreational use of marijuana after Colorado, Washington, Oregon, and Alaska. Legalization
creates concerns from an energy point of view because cultivation can be quite energy .intensive

The projection of cannabis energy usage is important in the long term load fdeacegdsped by lIDsince

it is known that production of marijuana is energy intensive especially for indoor production. However,
historical data on the production and aamgtion of marijuana is scarce because of the illegal nature of
these activities in the padinformation regarding cannabis logdojections was obtainedURP ,,'fV
Distribution Planning & Engineering. According to the information provided, the city afi@gla has
designated an undeveloped land east of Grapefruit Blvd and South of Ave. 48 as a.cannabis growing area.
Electrical Load requested from individual cultivators varies from 3 to 40 MW per parcel. Based on the total
projected load for the area (24%V), the needor 2 substations (120MW each) and a 230 KV transmission
line have been identifie@he city of Coachella is setting up a community facility district (CFD) to provide
local city backed bonds for the capital necessary for the infrastructeds far this new industrial park.
Exhibit 48shows total projected electrical load within the Cannabis Zone.

Exhibit 48: Total Projected Electrical Load Within the Cannabis Zone

Due to the uncertaintyassociated wittcannabis productionthree scenariofor cannabis loadvere

developedo accesghe uncertaintiesThe three cases are thesiness as usual case, new industrial load

medum caseandnew industrial loadigh case. For the business as usual case for cannabis load, used in

the expected case tfie 2018 Load Forecasit is assumd that load growthfrom increased cannabis
productionhas been included in the economic growth projectiod,isnot considered as a separated energy
demandcategory. For the new industrial load med case, the low PRMHFWLRQ SURYLGHG 11U
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Distribution Planning & Engineering sectiavas usedFor the new industrial load high case, the high
SURMHFWLRQ SURYLGHG IURP ,,'"fV 'LVWU WaskuaedRiGhe3rmnQlereQJ (QJ
are numerous intercorction applications above and beyond the amounts assumed at the time of the load
forecast study. |ID continues to monitor this situation to identify which of the applications will come to
fruition and impact 11D loadExhibit 49shows new industrial peakpact and energy impact for bdtte

medum case andhe high case. Cannabis load business as usual case peak impact and energy impact are
assumed tde included in thether energy sales categoriednce the load factor of New‘ndustrial is not
avalaeEOH LW LV DVVXPHG WKDW 1HZ ,QGXVWULDOYJVY ORDG IDFWRUV

Exhibit 49: New Industrial Peak Impact and Energy Impact for medium case and high case
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DATA SOURCES ANDSAMPLES DESIGN

The data for number of cusher accounts, energy sales, NEIR, PV installation capacity, and Energy
Efficiency programs impact was collected and maintained by IID staff. Energy N&lkesand coincident
peakdata was generally available and analyzed thefanuary 2001 througbecember 201#me period.
Energy Efficiency programs impact data was available and analgeddrfuary 2006 through December
2016 (Note: Energy Efficiency programs impact data on 2017 was not yet available at the ttiise of
analysis so estimated dataas used for 2017The estimation is based on 2017 1ID EE target.and 2016
target achieving percentagd)V installation capacity data was available and analyaetthéJanuary 2003
through December 201€riod

WEATHERDATA

Two weather stations are knovto be located within theD service territories The weather stations are
the Imperial County Airport (KIPL)weather statioocated in Imperial Countgnd theDesert Resorts
Regional Airport (KTRM) weather station located in Riverside Coulityhourly load vs hourly weather
temperature analysis determined that the weather datatiEdmperial Countyweathergtation (KIPL) in
Imperial Countyhas the bestorrelaton to the 1ID system loadf the two weather stations. Exhibit 50
showsthe R squaredesults of a correlation regression analysis of hourly load vs hourly weather
temperaturdor the time periodrom January 2014 to August 2015.

Exhibit 50: Correlation between IID system load and KTRM vs KIPL weather data

The red columns are the R Squhof the regression moddts each month for the weather station KTRM

The blue columns are the R Squared of the regression models by each month for the weather station KIPL
The incependent variable is hourly weather temperdireach month Thedependent variable is hourly

IID system net loadbr each monthTheKIPL weather station data shows better correlationalfanonths

of the test periodindicatingthat the weather data from KIPL is more significantly correlated with 11D
system load. Thefore,data fromthe KIPLweather station data was used for the load forecast analysis

Thity KLVWRULFDO \HDUVY{ WH P S theJhiénground/ WeatRer QebdRd) BereGuset) asP
the weather data (198817) inputdor the 2018 Load Forecastse\ 7KH UDZ ZHDWKHU GDWD
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DYHUDJH WHPSHUDWXUH ZKLFK LV FRQYHUWHG LQWR +HDWLQJ 'F
GHILQHG DV WKH QXPEHU RI GHJUHHV WKDW D GDCDPD i©defihedDIH WHP
as the numbeR| GHJUHHYVY WKDW D GD\YV DYHUDJH WitRIWadtp(eveUH LV DE
of significance: Spercenton each tail) two tails-Distribution test was used to estimate the normalized

HDD and CDD, severe HDD and CDD (right tail), mild HDD a@@D (left tail). Exhibit 51demonstrates

historical actual annual CDD and HDD (198Q17), the orange solid line is the actual CDD, the red dash

line is the calculated severe CDD, the orange solid line is the calculated normal CDD, the blue dash line is

the calculated mild CDDThe actual annual CDD line mavap and down around the calculated normal

CDDs line, the calculated sevanermatmild range tries tdrackettheactual CDD line. Tere are a few
instancesvhere the actual orange line maveutsideof the range.

The green solid lina theexhibit belowis the actual HDD, the red dashdiis the calculated severe HDD,
the green solid line is the calculated normal HDD, and the blue dash line is the calculated milthdDD.
actual annual HDD line mag up and down around the normal HDD linéhe calculated severermat
mild rangebrackets most adhe movement, but there aeme instanceshen the actual line moves outside
of the range. Thenovement outside the severe to mild HDD range represerigogrcenfprobabilitythat
the actual weather temperatuvé! be outside the range.

Exhibit 51: Historical CDD & HDD and norm/mild/severe CDD/& HDD in 2018 load forecast

ECONOMICDATA

Historical and projected economic and demographic data were pdokiid\Woods & Poole Economics.

The most recent data stailableat the time of the stud V EDVHG RQ KLVWRULFDO \HDUV
through 2015The IID service territory covers both Imperial County and part of Riverside County. The two
counties havdlifferent economic and demographic attributes in terms of county population, households,
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employment, personal incorend gross domestic product, which are used as independent variables in the
2018 Load Forecast. Therefore, the data for each county wadeldleising a weighted average derived
from 2017 energy sales dat& 59 percentweight was used fdrRiverside Countyand a 4Jpercentweight

was used forrhperial County

Economic data used ithe load forecast regression models g@®pulation, total empyment, farm
employment, retail employment, personal incoare gross regional product/GRExhibit 52 showghe
annual growth rate of the economic variahlesd in th2018 load forecast. The tabieExhibit 52shows
that all variablegxcept farm empymenthave positive growtlover the forecast horizoeithe variables
that are forecast to have higher averageual growth ratecompared to the growth rates’'used in the 2016
forecast are shown ired whereas, variables witslower annual growth ratere shownin green.The
population, gross regional produahd farm employmentariablesare used to forecast the residential and
commercial customeisategories, thewo main IID customer categoried hese variables generally have a
slower growth ratehan forecast at the time the 2016 load forecast was developed. The slower growth
predictions for these variables contributes to the resulting 2018 load forecastdiawiegannual growth
ratecomparedo the2016 load forecast results.

Exhibit 52: Averagénnual Growth Rate of Load Forecast. Economic Data 2018
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Exhibit 53: 2017 IID Energy Sales by Customer Categories

IID residential saleaccounted for aboul6 percenbof IID total energy salem the year 2017. 1ID electric
energy sales by customeasitegories for 2017 are shown in Exhibit 53on@nercial salesccounted for
about40 percentof 2017 1ID total energy saleAll other customer categoriesccounted foll4 percentof
IID total energy salei 2017 Residential.customers and commerciatomersare the main contributors
to lID system load growthThe residentiatlemandegressioranalysis resultfdicate thatesidential load
growth can be wstlyexplained by blend population growixhibit 54showsthat blend population growth
hasa similar trend as residential sales growhbugh the load forecast period.

Exhibit 53: 1ID Gross Residential Sales Growth Rate vs Blend Population Growth Rate
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For the historical period 2063017, averaggopulation growth rate is 2&rcent Averagaesidential sales
growth rate is 2.®ercent During the firstenforecast years (2018027), aeragepopulation growth rate
is 2 percent whereasaverage residential sales growth rate is Ja@rcent During the second 10 forecast
years (2028037), avgpopulation growth rate is 1{8ercentand averageesidential sales growth rate is
1.6 percent

Exhibit 54: 1ID Commercial Sales Growth Rate vs Blend Gross Regional Product Growth Rate

In the commerciakalesregressioranalysis.blend Gross Region&roductandfarm employment wre
identified as significant predictors of commercial sales. The resulting commercial sales forecast is shown
in Exhibit 54. Duringthe historical period (2063017), aerageGRP growth rate is 2pércent average
commercialsales growth rate is 18ercent andaveragefarm employmengrowth rateis -2.6percent
Duringthe firstten years of the forecast peri@derageGRP growth rate is Bercent averagecommercial
sales growth rate is fAercentand averagéarm employmat growth rateis -0.1 percent Subsequently,
during the seconden forecast years (20283037), aerageGRP growth rate is 2.percent awerage
commercial sales growth rate is p€rcentand averagéarm employmengrowth rates -0.3percent That
Blend GRPvariable alondas faster annual growth rabmnCommercial Sale8y adding the Blend Farm
Employmentvariable that exhibitflat or negative growth ratesults in he growth rate of the regression
resultfor Gross Commercial Salés have aslowe growth rate, more indicative of past trends. Hetite,
ex-post model evaluation test of adding the variable farm employment has less error.
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ANALYSIS OF REGRESSI® RESULTS ANDCONCLUSIONS

The 2018 Load Forecast methodology uses econometric modekdyze historical datdo forecasfuture
outcomes.Using the statistical software, EViews, and Ordinary Lease Squares Regression techniques, each
category of customer sales and customer counts was developed as a statistically significant model. Sample
EQuUDWLRQV IRU IRUHFDdo&imeéntedelowwv VDOHYV DUH

RESIDENTIALSALESMODEL

Exhibit 55shows the residentighles regression analysis resultfie model is statistically. significandif
R-squared,-statistic,and F-statistic. All the signs of theoefficients meet expectation. ‘Residential sales
make up to 4percenf total IID system salesThe MAPE is 3.7$ercentvhen the historical data (2004
2017) is input into the model

Exhibit 55: 2018 Load Forecast Residential Sales Regression Model

COMMERCIALSALESMODEL

Commercial customesales constitutd0 percentof total IID system sales in 201Exhibit 56 shows
commercial sales model usedlwe2018 Load Forecastn the commercial sales regression analysis, blend
Gross Regional Product afedm employment were identified as significant predictors of commercial sales.
By adding the Blend Farm Employment variable that exhibits flat or negative growth rate results in the
growth rate of the regression result for Gross Commercial Sales to hsleevexr growth rate, more
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indicative of past trendsWhen plugging historical data (20@D17) into the model, the MAPE is 3.79
percent

Exhibit 56: 2018 Load Forecast Commercial Sales Regression Model

All the rest of 11D customer categories only maigeabout 14g¢ercenpf IID total system sales. Statistically,
all the models usedin 2018 Load Forecast are significant. However, models are more reliable the larger the
customer population. Small customer categories are subject to more error becaaisenaflttample size.

AGRICULTURALSALESMODEL
Within the agricultural customer sales motle sign of the coefficient of weather variable HDD is different
from other customer sales moddlse results indicate thatgher CDDresult in lesenergy consunton.
The regressiorequation shows a negative sifpr the HDD variableeven though all the other statistic
values are significant. After consulting IID customer account billing staff, it was learned that the farmers
in IID service territory do not workllafour seasons of the year due to the extremely hot summer
temperature and the extremely mild winter temperatsiia this area.Temperaturein the winter are
accommaodatingdor the crops growin thellD service territory Winter is the bugr season fofarmers in
this area. Thereforéemperatures that contributeltmver HDD, arebetter temperatusdor crops to grow
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resulting inmore energy consumption for agricultural customer s&beisibit 57 shows agricultural sales
modelusedin the2018 Load Foreast.

Exhibit 57: 2018 Load Forecast Agricultural Sales Model

OVERVIEW OFSTUDY RESULTS ANDCONCLUSIONS

Net Energy for LoadNEL), energy sales;and oincidentpeak (CP) for both gross and net valuae
forecastunderbase, severe, and mildeather scearios, expected, high, and AAEEnergy Efficiency

program scenariogxpected, high, and AAPYooftop PV program scenariosxpected and highew

industrial scenarigaindlow, expected, and higkectrical vehicles scenariosthe 11D 2018 Load Forecast

Since the combinations of different scenarios can have so many different load forecast results due to
volatilities of the market, uncertainties wérious polices DQG YDULDWLRQV RI SHRSOHTV
behaviors Three load forecast scenarios, emphgya subset of all the possible combinations above, were
defined to represent the range of expected differences in forecast resulting from the many possible
combinations... The load forecast cases (and combinatibssenarios) used in the IRP analysis are
expected case (base weather, expected EE and PV, expected EV), low case (mild weather, high EE and PV,
low EV) and high case (severe weather, low EE and PV, high new industrial, high EV).

The following is a brief description of each of the various typgdéerecasts:

- Energy Sales are representative of the energy sold to all 1ID customers. Isisrtiod theactual
energy consumption for all 11D customers in the monthly billing accounts.

- Net Energy for Load (NEL) is representative of the energy consumipttudinglossesand IID
consumption The losses include not only the losses which are experienced over lengths of

transmission and distribution lines, but also include the energy consumed in the stations services
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and the difference between the saleléngjicycle and the meter calendar cycle. NEL is the monthly

data from the meters which are calculated based on the calendar months while eneaggthales
PRQWKO\ GDWD IURP WKH ELOOLQJ GDWD ZKLFK DUH FDOFX
Normaly, billing cycles lagthe calendar monthsThe lag can resuin calculatediossesbeing

negativan some monthd=or example, the meter datauld befrom thecalendamonth September,

whereaghe bhilling datgor September may be fthie energy consuntipn starting from some day

in Augustthroughsome day in September. Since the weather temperature is higher in August than

in September, the energy sales billing data could be higher than the meter data on September
Hence thecalculatedosses could beegativefor that month.

0'. L'JANGEFHEXKOOAO

- Coincident Peak (CP) is representative of the energy demand among all categories of customers
that coincides with the highest total demand on the systeame hour.

- Gross results are peesentative of the load levels for energy demand that is grossed up assuming
that the estimated impacts of EE and PV programs rese

- Net results are representative of the load levels for energy. demand that is net of the estimated load
impacts regardig EE and PV programs. It is the energy demand thashe&e met by 11D system
central resources rather than distributed generating.resources such as rooftop PV. The following
equations are the basic premise of the -gross .forecast calculations:

[
Q) B : . H
IJNK@Q FOAR". L &5/E28’H:3F.KO4:)=P,A
S
)NK@GOA%Z"&5/E28’H:5F.KO4:):P,A

Note: There is a loss rate included in'the Gross and Net difference calculation. This denotes that losses
would be asociated with supply side resources (e.g., a central generating station), while DSM or distributed
PV would imply a reduction in losses because those resources would be located at the point of usage and
therefore avoid the losses which would otherwiseekperienced over lengths of transmission and
distribution lines.

Exhibit 58 shows the resulting gras&L for the historical and forecast periods for the expected case.
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Exhibit 58: Net NEL in 2018 Load Forecast for the Expected Case

Exhibit-569shows the net coincident peak for the expected case for the 2018 forecast.
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Exhibit 59: Coincident Peak in 2018 Expected Case Load Forecast

Energy sales have the same trend as NEL because NEL forecast is derived from energy saleg fe@ecast.
longterm load forecast is a range forecast instead of an exact point forecast due to the factthahlong
weather temperaturese quite variable and unknowmhree different weather scenarios (base, severe,
mild) create a ranged forecast. Although, tkeeted forecast may be used as a single point of reference
for various activities, it is recommended that the ranged forecast is considered in all long term planning
activities to capture the unpredictable impact of weather changes on load. Considerdhst fas a range
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helps long term planning activities capture the varying possibilities of needs because of uncontrollable risks
and the relationship of demand and supply. The weather impact (mild/expected/severe) on the gross result
of the load forecastxpected case &hown in Exhibit 60. The net peak and net energy results are shown

in Exhibit 61.

Exhibit 60: 2018 Load Forecast Expected Case Gross CP and NEL in Base/Severe/Mild Weather Cases
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Exhibit 61: 2018 Load Forecast Expected Case Net @PNEL in Base/Severe/Mild Weather Cases

In addition toweather impa rooftop PV installations, energy efficiency programs, electric vehiatabs
new industrial load can impatfttture demandThe impact of these variablssinfluencedoy government
policies, market mechanisrand SHR SOH 'V G HF LV L &androbidvidpsThe?018 RBi Mosd
Forecast results have different scenai@ogach of these variables to capturertrgethesevariable might
contribute to resulting future demarthetablespresented in the Exhibits beldist the energy impact and
peak impact of each of these variables under diffesemmariosExhibit 62 showsdV peak impact and
energy impact under both PV expected case and PV highecdsbit 63showsEE peak impct and energy
impact under both EE expected case and EE highEabkiiit 64 show£V peak impact and energy impact
under EV expected case; EV low case and EV high case.
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Exhibit 62: PV Peak Impact and Energy Impact (expected case, high case)

Exhibit63: EE Peak Impact and Energy Impact (expected case, high case)
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Exhibit 64: EV Peak Impact and Energy Impact (expected case, high case)

1RWH VLQFH WKH ORDG.IDFWRU RI (9 LV QRW DYDLODEOH LW LV D
total system load factors.

Although there are many different combinations of scenarios due to interactions of different variables such
as EE, PV, EVnew industriesand weather, three main cases among them are considered as the main load
forecast resultsexpected case (base weather, expected EE and PV, expected EV), low case (mild weather,
high EE and PV, low EV) and high case (severe weather, low EE and PV, high new industrial, high EV).
The load forecast high.case is the highest load level among &blatthdorecast results; the load forecast

low case is the lowest load level among all the load forecast results; the load forecast expected case is the
combination of all the expected cases of all varialidehkibit 65 showdID total system net NEL growth

rate under three main cases: expected, high andaewbit 66 showsID total system net CP growth rate
under-the three main cases: expected, high anddodfExhibit 67 show IID total energy sales growth

rate under the three main cases: expectet,dng low.
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Exhibit 65: 11D 2018 Load Forecast Net NEL Growth Rate (Expected/High/Low Cases)
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Exhibit 66: 11D 2018 Load Forecast Net CP Growth Rate (Expected/High/Low Cases)
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Exhibit 67: 11D 2018 Load Forecast Energy Sales Growth Rate (Expected/Higklases)

The rangef the system demandsthe 2018 Load Forecast is wider than that in 2016 Load Forethst
wider range is expected tmprove IIDJV DE L O L W \o&d ReléBed Ds® ah& klatility. The expected
range that future IID systems logdikely to bewithin was forecastising 90 percent confidence intersal

Regular updates to adjust for the changes in the underlying assumptions are tequirdigim accuracy
in the forecast
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Chapter 4. The IID Need for Additional Resources

The reed for additional 11D resources can be determined through a comparison of the existing 1ID resources
and the load forecast plus planning reserve margins. This comparison is commonly called a balance of
loads and resources. When there are additional iplgrobjectives such as meeting certain renewable
energy requirements and GHG reductions, the BLR is supplemented with this information to determine
when additional resources are needed on a system.

In the last IRP issued 2016 IID was short in 208 by ébout300MW, but with the repowered. El'Centro

Unit No. 3 as well as added renewable resources, IID decreased its short position significantly. The short
position included a delay of 30MW of solar projects. In the summer of 2015, [ID was short about 212MW
which was met with seasonal energy products and in the summer of 2017, the 1ID.is short about 202MW.
An increase of about 280MWs of short position is added to each year.in the subsequentAdsard1D

was short about 320 MW anidD has been aggressivedxploring and pursuing various types of resources

to meet these needs, including renewables, generic seasonally shaped market power, energy storage and
many others in order to meet these coming needs. Additionally; lID has signed numerous renewable
resouce contracts that help reduce the short position and become asmore environmentally friendly utility.

:KHQ FKRRVLQJ KRZ WR PHHW WKH ,,'fV QHW VKRUW SRVLWLRQ
consideration, including the impact of new generation regswon:

x Ability to provide necessary ancillary services to meet Balancing Authority obligations and
meeting reliability standards;
X Renewableportfolio standards;

X Greenhouse gas emissions;
X Total power supply costs; and
,,'fV ILQDQFLDO FRQGLWLRQV

x

CapPACITY DEFICIT

The IID observes the peak of each month compared to the supplies expected to be available in an
supply/demand analysis. The graph below describes the monthly capacity position where above zero is a
long-position and below zero is a short position:
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Exhibit44: Monthly Net Capacity Position (MW)

Even though the IID must acquire sufficient capacity to meet its forecasted loads, it must be careful that it
does not pay for energy in excess of its load requirements, THeV FDSDFLW\ UHTXLUHPHQWYV
in the April through October time period with excess capacity in the November through March time period.
Additionally, it is important to note that the net capacity position max hour may not necessarily match the
peak load hour, especially as more and more intermittent resources become commercially operational. The
graph below illustrates-how the hour of peak load (1600) does not match the hour of the shortest position:

Exhibit45: Monthly Net Capacity Position (MW)
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TYPES OFGENERATION RESOURCES

There are three basic kinds of generation resources: base load, peaking and intermediate. Acquiring the
right mix of resources is necessary to meet load at the lowest cost.

BASELOADRESOURCES

Basdoad resources have a capacity faétaf between 60 and 100 percent. Baseload resources are
characterized by high construction costs'and relatively low energy costs. Baseload resources include coal,
nuclear, hydroelectric ruaf-river and combined cycleegeration. In addition, geothermal generation is
usually classified as a base load resource since it is intended to operate for all hours.

RENEWABLE(GREEN RESOURCES

Renewable resources that qualify as a CEC certifiable renewable resource typically aonitde range

of availability in the intethour. Green resources such as biomass and geothermal tend to have higher
capacity factors ranging from &b percent. However, green resources such as wind and solar generation
have._lower capacity factors rangimgywhere from 280 percent and are heavily dependent on non
controllable factors related to weather. In a solar resource, if the scheduled output is 20MW in a given hour,
but suddenly clouds cover a portion or all of the sunlight providing the fuektedllar panels, then the

8 The capacity factor is defined as the matad actual generation to potential generation and is calculated as:
Annual Capacity Factor = (actual generation during the year)/ (8760*unit capacity). Capacity factors can also be
calculated by month with the formula being changed to reflect energyageteturing the appropriate time period
divided by the potential generation during the time period.
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actual output becomes 11MW. This 9MW loss must be made up by other resources in the IID system and
can present an operational pressure to the IID system stability.

PEAKING RESOURCES

Peaking resources have low capital costs bt figl and operating costs. Examples of peaking resources
include combustion turbines and older, inefficient generation facilities. Additional ramping generating
facilities will be needed if the IID adds any additional capacity of solar or intermittemiroes. As
additional intermittent renewable resources come online, IID will need to place special attention on the
reliability condition of the IID system to closely monitor system stability.“As outlined earlier in this
document, intermittent resources yneause reliability instabilities that will require the-1ID to possibly
acquire additional quick responding generation, such as peaking resources.

INTERMEDIATERESOURCES

Intermediate resources are, by elimination, resources that are neither. peakirsg hoadaesources. There

are few examples of actual intermediate resources other than hydroelectric resources (with water storage
rather than rwof-river) and combined cycle resources. However, many of the modern technologically
advanced combined cyclesmurces are used as base load resources because of their high efficiency.

SUPPLY CURVE WITHRPSINTEGRATION

With the recent developments in greenhouse gas requirements and renewable resource integration, the
energy industry has seen a major shift in supgdpurce stacking and traditional supply dispatch order. In

the past, a common supply curve would show the base load resources with the lowest dispatchable costs at
the bottom of the curve, but with renewable contracts that are essentially must tapptheurve is now

filled with the musttake base load resources at the top of the curve since renewable prices are typically
higher than conventional energy prices. This, of course, all depends on the price of natural gas and power.
The graph below illusates a traditional supply curve with the newest developments of renewable resource
integration included in the curve:.

Exhibit46: 2013 Supply Curve

157



Integrated Resource Plan ~» f

CAPACITY VERSUENERGYCHARGES

Unless the energy is bought for all hours af ttay (a base load purchase), power purchase agreements
include a capacity charge. The capacity charge is the reservation charge for energy and is priced as a cost
per kWtmonth or a fixed charge for the right to generate energy from the contracted capacity

The capacity charge will vary depending upon the expected use of the generator. An agreement that
anticipates that the generation facility will be used sporadically during the peak periods of the month will
have a higher capacity price than an agreemattcontemplates frequent use.

Energy can be priced a number of ways. Generally, the price is quoted in the price perfdfi\@ample,
$50/MWh.

When calculating the total delivered cost of energy, both the capacity and energy cost must be included.
Knowing how the resource will be used is important in determining what type of resource will minimize
total costs.

Generally, base load resources have a high capacity factor (reflecting the high capacity costs associated
with. building base load generation) aieev energy costs. Peaking resources generally have low capacity
costs but high energy costs.

If the unit will to be operated as a peaking facility or with a low capacity factor, the best, or most economic
choice of resources, are those with low capaoityts and high energy costs. If the unit is going to be
purchased to meet base load requirements, then a purchase with a high capacity cost and a low energy cost
is generally most economic.

TECHNOLOGICALADVANCEMENTS AS RESULT OFCHANGINGLAWS
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In the Unted States, a change in law may present a competitive opportunity for entrepreneurs and
industrialists to research and develop new technologies or improvements to existing technologies to
decrease the cost of production, and thus reduce the cost imfyecattected compliant entity and public.

With these improvements, 11D has the opportunity to aid in the development of new technologies that allow
the Imperial Valley to be at the forefront of making renewable energy easier to integrate and less expensive

IID has explored various technologies that help increase the efficiency in geothermal and solar power
generation and the continued approach in a prudent manner will allow IID to reduce costs for the 11D
ratepayer. Recently, IID made state and natioessnby taking a significant step in‘working with the

county of Imperial to advance a joint effort that would lead to the restoration of the Salton Sea, protect
public health, benefit the local economy and the vast wildlife that depends on the seaggretkiiting

TV (QHUJ\ %DODQFLQJ $XWKRULW\ 7KLV HIIRUWgen&r@iehQJ ZLWK
technologies, will work together to allow 11D to move forward as a leading pugiehed utility.

SUMMARY OF RESOURCETYPES

Baseload resources arbaracterized by high capacity costs and low.energy costs and peaking resources
are characterized by low capacity and high energy costs. The following exhibit shows the average cost of
peaking and base load generation resources at different capacitg.factor

Exhibit47: Conventional Resource Cost: Baseload vs. Peaking
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At low capacity factors, the capacity cost of base load resources dominates the total cost of generation,
while at high capacity factors, the high energy goetating costs dominate total costs of peaking resources.

As a result, base load resources should only be acquired. when the expected capacity factor is going to be
above 60 percent and peaking resources should.only be usedwhen the expected capasitysimetaizs

percent.

An important screening tool for identifying.the type of resources required by the I1ID is determining the

approximate capacity factor of potential new resource additions. Once the capacity factor is identified,
appropriate technologiesin be specified.

LoAD DURATION CURVE

Another useful screening tool for the-type of resources needed in the future is the load duration curve for
the 1ID. The load duration curve shows how many hours each year load exceeds specified amounts and
provides hformation-on the characteristics of new resources required by the utility.

Exhibit48: 2012 Load Duration Curve
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Several interesting facts can be drawn from the load duration curve. First, base load requirementslare arou
350MW. Baseload resources are-available for dispatch all hours of the year (excluding planned and forced
outages). Generally, a utility should acquire enough base load resources so that it is slightly long, around
2,000 hours of the year (or roughly @6rcent of the time). The IID has control over the dispatch of its
resources and can backdown thany of the natural gageneration plants to reduce any surplus energy.

7KH VHFRQG LPSRUWDQW IDFW WR UHFRJQL]H Lrgund BOD WwursdfV ORDG
the year and above 90@W for less than 150 hours of the year. This means that the IID is required to
purchase expensive peaking capacity during the summer months to meet load that only occurs for less than
150 hours:

As will'be shown a later section, demaisitie management programs can reduce the daily peak demands
and reduce the need for expensive peaking capacity. If the IID can implembtW56f demandside
programs, it would be displacing generation resources that are onlgnased 156200 hours per year,
primarily during the higkcost, onpeak hours.

The load duration curve shows that the IID should acquire arount®D0f peaking capacity or energy
required only around 25 percent of the time. This type of energy comepdmwear purchase agreements

and combustion turbines or older, inefficient gas and steam units that have low capacity costs. This means
that 11D should acquire seasonal¥Inonths of the year) call options where some may be called upon more
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often with a stke price that is expected to be competitive to the market spot price and also 11D should
DFTXLUH VRPH FDOO RSWLRQV WKDW ZLOO RQO\ BHh&VRGQGHY IHZ WL
so that the IID pays a diminutive option premium. Thiswadl IID to reduce the overall cost to supply

power to the consuming rate payer.

This indicative analysis shows that to meet annual load requirements the IID requires approximately 375
400 MW of peaking energy (a capacity factor of 1 to 25 percent) #BBDMW of base.load energy (a
capacity factor of 60 to 100 percent) and 300/ of intermediate capacity or energy available for load
with a capacity factor of between 25 and 60 percent.

LoAD DURATION CURVE FORFUTURE YEARS & BASELOAD RESOURCES

Currently, thdID is challenged with this conventional goal of meeting resource requirements at a minimal
cost combined with the requirement of meeting RPS targets. Most renewable resources are not dispatchable
and are considered must take in most circumstances. Geathard biomass resources, which contain a
capacity factor of about 985percent will be stacked at the bottom of the stack as usual with other typical
base load resourcesowever, other renewable resources, such as solar generation, would also be stacked
at the bottom of the stack, even though the annual capacity factor is anywhere bet@@pargdnt, much

greater than a typical base load resource. With‘the requirement of energy (MWhs) RPS targets and the
capacity (MW) planning strategy, 11D is forcéaltake more capacity in certain hours than what customer
demand requires.

The following exhibit illustrates this challenge.in the load duration curve projection for 2019 and the stack
of expected mudike/base load resources over'the course of the year.

Exhibit49: 2019 Load Duration Curve with MuStake/Baseload Resources
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As shown on the previous page, there are a few hoursdQ@@0Owhere 1ID may potentially be long with
musttake resources. This has a cost and a markeassbciated with it. With the requirement to continue

to bring on more renewable resources to.meet the RPS requirement, 11D could minimize the risk of being
long in the winter time by continuing to consider seasonal contracts that are economical. Giédlenge

because most renewable developers need guaranteed annual contracts for the financing of projects.
Technology types that qualify as renewable, such as biogas (particularly in state biogas), that allows 11D to
flexibly dispatch the renewable resoeat a competitive price, could have operational benefits but have
regulatory, volumetric.and cost risks associated with it. There are a lot of regulatory risks veif{s tae

biogas as well as a/limited supply in state. Another way to observe llyisasking at the net position on

an hourly basis, using:2019 as an example year:

Exhibit 50._ Hourly Net Position and Excess Generation Forecast
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A more palatable way to observe this is by looking.at the daily max vs the supphg above zero
represents excess generation to be sold at fluctuating prices that may result in higher costs:

Exhibit51: Daily Max Excess Generation Forecast
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Using a load duration curve and hourly/average position aceegning tool that provides a starting point
for more exhaustive analysis. The price that the IID. pays for different types of resources will ultimately
impact the optimal amount of each type of resource that the 11D purchases.

TRANSMISSIONCOSTS ANDLOSSES

Whenever the IID purchases energyfrom outside its service territory, it must purchase transmission
capacity. Transmission costs vary according to the contract path that the IID uses.

Purchases from the CAISO are expensive, generally arounlSIMWh KLJKHU WKDQ ,,'TV RWKH
trading hub at Palo Verde. The CAISO adds an export fee that includes ancillary services, grid management
charges and other.costs that purchasers within its balancing authority must pay. The 11D also does not know

if it will be-required to pay any congestion charges on the CAISO system, although generally congestion
from the CAISO to the IID is low. Selling energy into the CAISO does expose the IID to potentially high
congestion charges.

Purchases from east of the ColoradoeRitend to have lower transmission charges than from the CAISO,
generally around $$8/MWh. However, if the energy passes through multiple balancing authorities or
VXEVWDWLRQV FRQWUROOHG E\ GLITHUHQW HQW L VefleldaWh ot kK H W U D C
and transmission charges can quickly escalate.

The IID also has to account for transmission losses. Some entities (such as the CAISO) deliver the
contracted amount and charge the 1ID for losses. Others just deliver the contracted amdosddsess
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Generally, the magnitude of losses faced by the IID is around three to five percent, although they can be
considerably higher if the generation source is in Utah or Colorado.

When the I[ID makes its purchasing decisions, it also includes botmissnsn costs and any associated
losses. The IID needs to continue to expand its transmission infrastructure to reduce the exposure to high
transportation line losses. Transmission expansion will also allow the 1ID to access other liquid energy
markets thiaare advantageous when stacking resources to serve load. Additionally, transmission resources
that contain both import and export capabilities allow for potential energy sales to further reduce cost
impacts of operating the system. The IID intends toasust healthy balance of serving load with imports

and internal generation. If 1ID is dependent upon too much internal generation, then when observing
numerous outage/emergency risks over the course of every hour of each year moving forward, the IID
would QHHG WR EXLOG D :PRUH WKDQ H[SHFWHG" DPRXQW RI LQWHU
requirements and other reliability requirements needed to operate the system reliably. This approach can be
quite costly. On the other hand, if the IID is degent upon too much import.capacity, then the inevitability

of transmission line outages can cause an equally problematic situation when observing every hour of each
year moving forward. The following exhibit shows the annual balance of imports vsalnjemneration

for 20112017.

Exhibit52: Imports vs. Internal Generation by Year (201L2)

Historically, the IID experienced higher levels of imports due to the economic viability of accessing
external markets, but when renevelbesources located within the IID territory become commercially
operational, as was the case in 2012, the internal generation will increase and the need for economic
displacement imports will naturally decrease. This evolution of operating practice®enbatanced to
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ensure that IID is compliant with regulatory and legislative policies and, at the same time, taking advantage
of energy market opportunities with a salubrious balance of imports and internal generation. Further, the
RPS required renewablesources should be factored into the balance formula since they are not
dispatchable and are essentially all must take causing a growing trend of more internal generation than
imports. This will be discussed further in chapters 10 and 11.

While the summeand winter loads are extremely atypical from each other, 1ID maintains a good balance
of imports and internal generation to serve load. However, on a monthly basis, the balance can shift due to
generator outages, transmission line outages, and othemfiajeare events that can shift the balance of
imports and internal generation. The following exhibit shows the rmonationth-balance for the last two

years considering the various motttfrmonth situations that have caused the disparity of imports and
internal generation.

Exhibit53: Imports vs. Internal Generation by Month (2017)

In addition to the annual and monthly observation of balancing supplies between imports and internal
generation to serve the 1ID load, 11D musteat®nsider the impact of exported generation. The IID system
area contains thousands of megawatts of either already existing or potential resources for development that
can‘be wheeled through the IID service territory to serve load in other areas tatheast and east. As

RPS requirements grow over time for the state of California, there is a good possibility that the other states
will follow.the aggressive and high level of RPS requirements. Since IID is an area rich in renewable
resources, [ID mustonsider the possibility for higher revenue streams from exporting energy to other
areas.

IID must also continue to observe, understand and communicate the benefits and risks associated with
increasing activities with other balancing authorities such@€#&SO. Other balancing authorities have
their own separate standards that may not necessarily prioritize the needs of IID. This can result in curtailed
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energy schedules and high congestion or locational marginal prices. On the other hand, other balancing
authorities encompass the benefit of an access to other markets for wheeling service revenues and even
energy sales from the 1ID generation. IID must consider these dichotomies when integrating all energy
resources and planning for the future.

OVERALL RESOURCENEEDS

Based on analysis, IID will need to consider new peaking onigsergy storagadded around 2019 and
2026,other new quick responding resources must be considered ir2RG0Jf retirements.are above and

beyond the recommended retirement& A ,,'fV VXSSO\ DFTXLVLWLRQ XQLWV ZLOO
seasonally shaped resources every year during the summer months. Thewsd seads can range from
100-385VIW usually shaped around the peaking months of fdajobe. These additional resmes are

not only to meet forecasted capacity needs, but also to enhance the. reliability of the 1ID system when
renewable resources are integrated moving forward. The exhibit below represents the estiteatziole

resource diversity for 2022030.

Exhibit 54: Resource Diversity by Resource Type 22030

The following exhibit depicts how the short RPS position and annual generation position can lie filled
the case 08B 100
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Exhibit 55: ResourceDiversity by Resource Type 202830underSB 100

Traditional Baseload resource needs are set to zero since the amount of base load resources should not
exceed winter loads and most of the base load needs moving forward will be filled with renewable
resources, which can have various output efficiencies for contrasting technologies. The remes@biee

additions will be most likely be base load that are must take andispatchable.

ENERGY EFFICIENCY AND DEMAND SIDE MANAGEMENT PROGRAMS

California leads.the nation in energy efficiency aretiewable energyrograms. Rigorous
environmental regulations and evolving energy policy place the state at the forefront of environmental
stewardship.

Energy agencies within the state adopted an Energy Actiorti®lahas been a catalyst for numerous

energy UHODWHG SROLFLHV ,Q WKH ($3 HVYWDEOLVKHG D 3SORDGLC
resources that prioritizes energy efficiency. Since that time, a number efnstatiated regulations have

been enaed to support this policy, such as Senate Bill 1037. SB 1037 requires public and private gas and
electric utilities to first acquire all available energy efficiency and demand reduction resources that are

cost effective, reliable and feasible before comemal generation or other resources.
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IID is committed to investing in all available energy efficiency and demand reduction as a supply
resource. The IID offers a variety of conservation and DSM programs intended, in part, to alleviate
electric gener&n requirements and avoid expensive peak purchases of power on the market.
Conservation programs are designed to reduce the total amount of energy used while DSM programs are
designed to shift energy use from high cost periods to low cost periods and tieelcost of supplying
customers.

1HZ OHJLVODWLRQ HPHUJLQJ WHFKQRORJLHY DQG HYROYLQJ FXVV
efficiency and demansdide management programs.

Exhibit56:. Conservation and Daily Load

Exhibit57:"DSM and Daily Load

170



Integrated Resource Plan ~» f

&XUUHQWO\ PRVW SURJUDPV ZLWKLQ WKH ,,'"fV SRUWIROLR DUH FF
WKH FXVWRPHUTYV FR Qvetdy;Sowdv& Qutbr&pEodray maymbé desd to shift
customer orpeak use to ofpeak hours.

EVALUATION OF PROGRAMS

Conservation and DSM programs can be evaluated in a number of ways. Prior to implementation, and
periodically throughout an existing program, eefectiveness tests are applieddetermine if the

investments are comparable to, or better than, the range of other available resource options. There are five
industrystandard costffectiveness tests.used to compare the benefits of energy efficiency with the costs

to invest in implenentation of the efficiency measures.

$v D JHQHUDO UXOH &DOLIRUQLD XWLOLWLHY GHHP D WRWDO UHV
effective program. However, comprehensive evaluation using a combination of the various tests provides

for more definitive‘assessment of impacts and effects the program will have. Benefits and costs used to
evaluate cost effectiveness of energy efficiency and DSM programs and services are identified in the

exhibit below. The following is a summary of thediapproaches to evaluation:

1. Participant Cost TesttThis approach provides an assessment of the costs and benefits from
the perspective of the customer installing the measure(s). PCT of 1 or above indicates that the
customer will see net savings ovke expected useful life of the measure.

2. Utility/Program Administrator Cost TesttOpposite of the PCT, this approach assesses the

costs and benefits from the perspective of the utility implementing a program. A positive PAC

result indicates thahe costs to save energy are less thaK H XWLOLW\fV FRVW WR GHOI
SRZHU $GGLWLRQDOO\ WKH FXVWRPHUYV DYHUDJH ELOO VKR
implemented.

3. Ratepayer Impact Measure TesIhis test evaluates the potential impactghegram may
have on the overall electric rates. As RIM results tend to be negative, many utilities, including
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IID, emphasize the results of PAC tests over RIM to balance the distribution of rate impacts.

4. Total Resource Cost TesiAs the primary eMaation approach, the TRC illustrates the total
benefits and costs to both participating and nonparticipating customers. This test shows the net
benefits of the program as a whole without regard as to who (utility or customer) pays the cost of
the measuraj installed.

5. Societal Cost TesttThe SCT includes both costs and benefits that are not captured monetarily
in the TRC such as greenhouse gas reductions or other environmental benefits.

Exhibit58: Cost/Benefits of Coesvation and DSM

COMPONENT PCT PACT RIM TRC SCT
Energy and capacityelated avoided costs Benefit Benefit Benefit Benefit
Additional resource savings Benefit  Benefit
Non-monetized benefits Benefit
Incremental equipment and installation Cost Cost

costs

Program overhead costs Cost Cost Cost Cost
Incentive payments Benefit Cost Cost

Bill savings Benefit Cost

Source: California Public Utilities Commission (CPUC). (2001). California Standard Practice Manual: Ecot
Andysis of DemaneSide Programs and Projects.
www.energy.ca.gov/greenbuilding/documents/background/0:d_CPUC_STANDARD_PRACTICE_MANUAI

California Assembly Bill 2021 (Levine) that was signed into law in 2006 expanded upon several existing

energy effici@cy policies, including SB 1037. Among other mandates, it requires all publicied

utilities to perform thirgparty measurement and verification studies of their conservation and DSM

programs. These independent program evaluations, commonly refeae&m&V, are performed by

third parties to provide an unbiased assessment of programs as well as measurement and verification of
HQHUJ\ GHPDQG DQG SHDN VDYLQJV JHQHUDWHG WKURXJK WKH SF
evaluation of its programs on admnual basis, covering programs for a4year cycle. Not all programs

will be evaluated in each evaluation cycle. Programs that generate the most energy savings will be

routinely assessed while others will be included on areasled basis.

Evaluationresults allow the IID to determine if its programs are effectively reducing energy use by its
residential and commercial customers. Using information from this report, local demographics and the
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., IV RYHUDOO VWUDWHJLF JR D&Y% dét¢inindilnpde Seffectivepyambsd) H DV 'V H\
should be expanded at the expense of some of the less effective programs. Programs that only benefit
participating customers may be scaled back or eliminated unless they have significant environmental or
other societal benefits to the IID that cannot be quantified for customers. At times, the 1ID, at its sole
discretion, may invest in programs or projects with lower TRC values if they align with specific strategic
or policy-driven goals.

ENERGYEFFICIENCYPORTFOLIOTARGET

Assembly Bill 2021 also requires each publicly owned utility to identify all potentially achievable cost
effective electricity efficiency savings and shall establish annual targets for energy efficiency savings and
demand reduction for theext 18year period. 11D has joined together with.California Municipal Utilities
Association in partnership witorthernCalifornia Power Agency) and tt@outhernCalifornia Public

Power Authority to collaborate on the development of individual utlitgrgy efficiency and demand

reduction targets. The targets are based on a methodology developed by the Rocky Mountain Institute, an
independent organization with weltcepted energy efficiency expertise in the industing RMI model

is designed to estiate the technical (full extent of energy efficiency. potential without regard to

practicality or costs), cost effective and feasible energy efficiency potential.

&RQVLVWHQW ZLWK SURYLVLRQV RI $% WKH W Drtwéieev DGRSWH
HYDOXDWHG LQ DQG QHZ JILIXUHV ZHUH DGRSWHG WKH H[KLELW
program year through 2027.

Assembly Bill 2227 (Bradford, 2012) modified the evaluation period for energy efficiency targets from
every thirdyear to every forth for the subsequent years.

6HQDWH %LOO 'H/HYyQ HQDFWHG WKH 3&OHDQ (QHUJ\ DQG 3RO
established targets to increase retail sales.of renewable electricity to 50 percent and double the energy
efficiency savings in electricity and natural gas by end uses by 2030. IID is evaluating emerging
technologies and innovative program.concepts to develop ayealtirunning program portfolio to meet

the energy efficiency targets set forth by this legislatitmthe upcoming target setting process, criteria
specific to the doubling of energy efficiency targets of SB 350 will be incorporated into the analysis to
establish the roadmap that IID 'will use in an effort to meet the substantially increased ta§38.bin

the interim, IID<has performed preliminary analysis to determine the mostffestive approach to

increasing energy savings toward the mandated goals given current funding levels. Based on these results
and absent additional funding for terergy efficiency portfolio, the Energy Department may consider
reallocation of a larger portion of the overall energy efficiency public program budget toward the

Customs Energy Solutions program to capture savings from a customer segment with the largest

potential.

Exhibit59: Program Level ResulteNet Energy (MWh) Savings at the Customer Meter
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Exhibit60: Program Cost to the Utility

In 2015, Assembly Bill 802 (Williams) was also passed into teplacing the existing AB 1103. AB 802
sets the framework for a new energy use disclosure program, which will allow owners and operators of
commercial and multifamily buildings containing 50,000 square feet and more to better understand their
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energy consuption through tandardized energy use metrafsl2 months of historical wholeuilding

utility data. The wholéuilding energy use approach depicts how the building is performing as an entire

system, facilitating building owners to make more effectivésitats on energy efficiency upgradés

HQHUJ\ WDUJHWY DUH UHHYDOXDWHG DV SHU $% OHJLVODWLR
public program budget will be considerable factors in the adoption of the new figures.

On August 3, 2015he Environmental Program Agency, under Section 111(d) of the Clean Air Act,

finalized the Clean Power Plan, a rule that sets performance rates and individual state targets for carbon
GLR[LGH HPLVVLRQV IURP H[LVWLQJ SR A2 posieppr@eiviéga’dtOLIRUQLD
hour ZKLFK LV ORZHU WKDQ PRVW VWD W Hilfeyan®obgSttheRMd LD TV VWD W
stringent in the nation. The CPP was met with several legal challenges and-on February 9, 2016, the

Supreme Court issued agton the enforcement of the plan halting its implementation pending the

resolution of the challenges. IWill continue toprepare for potential compliance should the legislation

be upheld.

7TKURXJK WKH ,,"TV HQHUJ\ HIILFLH Q®Y, ksl Rpdki¢y savibgroker 165,996 U R X JK
megawatt hours saved.

Exhibit61: Proposed and Achieved Energy Savings. Targets

These targets consist of energy savings and dennaddction potential in existing buildings and new
constuction for residential, commercial and industrial sectors. Figures are reported to the state and
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%ol 0]Z VVH 00C Jv 8Z v EPC ((J1v Clv o]J(}JEV] [* Wu o] WIA E

Exhibit61: Incremental Annual Mrket Potential for Energy Savings
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Source: 201TID Energy Efficiency Resource Assessment Mokdctricity & Natural Gas

EFFECTS OFEXISTING PROGRAMS

7R VXS SRUW W-teth anevdy 9oalgl ¥ nOnib€r &f mandates have been implemented ttynot on
encourage but to:prioritize investments in all available energy efficiency and deacardion resources

that are cost effective; reliable and feasible. As such, California utilities are to first meet load with these
investments prior to procurementather resources. On an annual basis, 1ID and other utilities report
investment funding, cosffectiveness methodologies and independent evaluations to the board, the state
and-our customers.

From 2015 through 2017, conservation programs implementéeeldiD saved participating customers
approximately 52,562.43 MWh in energy savings 17.74 in peak MW savings. The most successful
programs, in terms of energy saved, has been the Custom Energy Solutions Program. Overall reported
savings were a result sarious measures within the residential and commercial sectors.
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Exhibit61: Summary of 2082017 Energy Savings

Description of Existing Programs

The 2018 program portfolio is structured to allow lID to meet their anarget of 15,674 MWh. An
overview of each program is provided below.

RESIDENTIALPROGRAMS

Residential Energy Audits- This program allows residential customers to quantify energy consumption
and to determine measures:that can be applied to make the ¢ustdpy KRPH PRUH HQHUJ\ HIILF!

Energy Rewards Rebate Program This program offers residential prescriptive rebates for qualified
energy efficient measures such as air conditioners, ENERGY STAR® refrigerators, windows, attic
insulation and pool pumpblew to the 2016 program is the ENERGY STAR® clothes washer incentive.

Refrigerator Recycling - The IID offers a $50 incentive and free refrigerator pickup with proper
recycling services to our customers. This program targets older, less efficient drilissenkept in
basements or garages.

Quality. AC Tune-Up - This program provides maintenance services designed to improve the operating
efficiency of existing central air conditioners or heat pumfise most recent program design included
the addition ban efficient fan controller measure.

Payment Assistance The IID offers incomegualified assistance programs designed to help customers
meet their energy needs. Rate discounts are offered to irgqaati§ed customers and a special rate is
offered forthose using critical medical equipment. A financial assistance program is also offered to
customers facing financial crisis that are at risk of disconnection for nonpayment.
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COMMERCIALPROGRAMS

Custom Energy Solutions Program CESP offers financial mentives to commercial customers

intended to offset the cost to purchase and install qualifying energy efficiency measures. The measures
must retrofit, replace or upgrade old equipment with new, ereffgpyrent technologies that exceed the
applicable Tite 24 energy efficiency requirements.

New Construction Energy Efficiency Program- NCEEP is a nowesidential new construction and
renovation energy efficiency program that combines an integrated design processwith financial
incentives for energgaving design at least 10 percent above the current Title 24 requirements.

Commercial Energy Audits - This program allows commercial customers to meet with an energy
VSHFLDOLVW WR HYDOXDWH WKHLU EXVLQHVVY FXUUHQW HQHUJ\ X
consumption, making their facility more energy efficient.

Energy Rewards Rebate Program IID offers nonresidential customers:prescriptive rebates for

qualified energyefficient measures. Measures must retrofit,.replace or.upgrade old equipment with new,
energyefficient technologies that meet and exceed theTitle 24 standards. Qualifyingtpraidgories
include programmable thermostats, HVAC equipment and motors.

The 1ID is also looking to new and emerging technologies such as home energy management systems and
smart thermostats that offer customers new opportunities to manage theirueseerdy these devices

become more economic and integrated with each other, customer systems will offer automatic responses
to changing utility price signals in real time, optimizing the operation of key appliances and energy
systems to manage peak demand reduce costs.

RATES
The 1ID also offers interruptible and higloltage rates for its large commercial and industrial customers.

Key Customer Demand Response Program (Interruptible Load Program) This program was

developed in 2020 with a targednticipation of 25MW within three years. Program guidelines require
enrolled large commercial and individual customers with onsite back up generation to curtail a minimum
of 500kW upon timed notice by IID. Failure to curtail contracted reductions willt iesa financial

penalty. This'generation can be used to reduce load during times of system stress either due to
transmission or generation curtailments or if load exceeds forecasted demand.

High Voltage Rate Discount Program Under this program, cugteers take electric services at 34.5

kilovolts or above at a single point of interconnection. The customer maintains all necessdoystep
transformation and facilities beyond the transformer, which IID would normally own. In return, 11D will

provide a dscount on the maximum demand energy charge and energy cost adjustment charge. The
UHGXFHG HOHFWULF UDWH RIIVHWYV VRPH RI WKH FXVWRPHUfV FRYV
substation equipment.
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RENEWABLEENERGYPROGRAMS

In 2018, 35 perc@ W RI ,,'fV RYHUDOO JHQHUDWLRQ GHOLYHUHG WR FXVW
sourcesTo help customers fully benefit from investments in various renewable options, the 1ID offers

retail renewable programs for customers interested in meetiagafportion of their load with a

renewable resource.

Green Energy Rate

IID hasdevelopda new Green Energy Rate Program that adlowstomers to designate how much

renewable energy they wish to be served with. Customers who elect participationewtGeeen

Energy Rate Program, can choose to be served with an even greater percentage of renewables, up to 100
percent.

The program laundd LQ WKH ODVW TXDUWHU RI DQG LW LV HVWLPDWHG
kilowatt-hour rate by $0. WR 7KH PRQWKO\ UDWH ZLOO IOXFWXDWH EDV
renewable resources.

The program will be open to all electric customers, with an exception for customers who have installed
on-site renewable systems or wholesale power cust®reeeiving standby service.

The district has allocated 5 megawatts in the initial-offering of the program; however, additional
megawatts may be added to the program if customer demand warrants an increase.

A champion for renewable energy, IID has irteelsmillions of dollars in incentives to help customers
take part in its renewable energy programs;including issuing rebates, weatherizing homesptéding
units and offering savings on energy and excess power sold to 1ID through net metering dliignet b
programs.

Net Energy Metering

Net Energy Metering is a program that was desidnethe demand side management grimupenefit

IID customers who generate their own electricity using solar, wind, biogas, fuel cell or a hybrid of these
technologis. The program included generating facilities up to 1MW and was offered onaofinst

firstt VHUYHG EDVLV ,,'TV 1(0 SURJBHEBEPSOQWLWRN LMV SHDN GHPDQG

An installed bidirectional meter records the amount of energy (in kWivedsd by the IID to the
FXVWRPHU{V.SUHPLVH ZKLFK LV FDOOHG QHW FRQVXPSWLRQ ,W L
JHOQHUDWHG E\ WKH FXVWRPHUYfYVY JHQHUDWLQJ VA\VWHP ZKLFK ZDV
UHWXUQHG WR WK HThjs fsVefierf@dHtd &¢ Udt edéDatibbl. Tke net difference between these

WZR DPRXQWV LV ZKDW ,," XVHV WR FUHDWH WKH SDUWLFLSDWLQJ

Consistent with AB 920, the IID established a rate to purchase surplus electricity. At tHeaet® o

month period, customers who are net generators will be compensated for surplus energy returned to the

grid at the rate stated in the current net metering rate schedule. At the end eftbieti eriod,

customers that are net consumers, but ingiwsn month within the IPhonth period are a net generator,

WKDW PRQWKO\ VXUSOXV HQHUJ\ ZLOO EH WDOOLHG DQG FUHGLWF

Although IID met its 50.2MW capm the firstquarter in 2016, it extended the program byeatimated
9.6MW to allow for customers that were in the process of submitting their applications an opportunity to
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participate. For the remaining customers that desire to generate all or a portion of their energy
consumption|ID has developed the NetlBng successor program to camie to facilitatecustomer
LOQWHUFRQQHFWLRQ SURMHFWYV WR ,,'fV JULG

Exhibit62: Net Energy Metering Program Installation Summary

Net Billing Program

The Net Billing Program, successor to et Metering Program, is designed to benefit customers who

generate their own electricity using solar or wifide program pavese way for new solar development

while at the same time reducing crasstomer subsidization between those with and witbolatr. Net

consumption is billed to customers on each regular billing frequency and not aggregatedhtorahl 2

period. Any net generation is compensated on each billing cycle at the applicable Distributive Self

Generation Service Rate. ThisisavardblUDWH DQG EDVHG RQ ,,'fV ORZHVW VRODU
SURFXUHVY VRODU JHQHUDWLRQ 7KH UDWH ZLOO EH PRGLILHG DV (

Exhibit63: NetBilling Program Installation Summary

Fead-In Tariff

SB 32, enacted in 2009, rdiced the 1ID to implement a Fead-Tariff. The FIT program was adopted

and approved by the IID Board of Director during the second quarter of 2O a8ticipation of the

adoption of the program, 11D accepted bggtions for the FIT program on a firsbme, first served basis,

which has been fully subscribed since January 16, 2013. The tariff provides a simple mechanism for small
renewable generators (less than 3MW) to sell power to the utility at predefinescatedroonditions,
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without engaging in contract negotiations.

SB 1332 established FeddQ 7DULII SURJUDP FDSV GHWHUPLQHG E\ WKH UDWL
demand to the 2011 statewide peak demand. For IID, this cap is estimated to be approxaiviiely 1

(OLJLELOLW\ FULWHULD IRU ,,'"TV ),7 FRQVLVWYV RI WKH IROORZLQJ

1) The project must be located within the 11D service territory;
2) The project must be between 1kW and 3MW;

3) The project must be located and interconnected in a manner thmizegtideliverables of
generation to load centers; and

4) The project must install eligible renewable generation.

Through the tariff, 1ID will purchase all generation from the facility and all Renewiatéegy Credits
will belong to 1ID. Generating Fdities participating in the Feeuh Tariff programmay not offset load at
the site/facility nor are thegligible for any other lICfor renewable technologies program (i.e., net
metering rate, virtual net metering rate, et&gedin Tariff program paitipantsalsomay not receive
UHEDWHYV IURP ,,'fV 6% 39 6RODU 6ROXWLRQV 3URJUDP

Exhibit64: Number of Distributed Generation Energized per year througlt8 201

ENERGYSTORAGESYSTEMS

As renewablesnergy generation tends to \mriable, intermittent and off peak, energy storage systems

may optimize the use of significant additional generation that will be entering the grid on an accelerated
EDVLV DV D UHVXOW RI &DOLIRUQLDTV HQHUJ\ JRd0OeviergyKH VWDWH
storage systems can reduce costs to ratepayers, reduce emissions from fossil fuel generation and enable
DQRG DFFHOHUDWH WKH LPSOHPHQWDWLRQ RI PRUH UHQHZDEOH JH
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electrical system.

On September 22010, the California Legislature enacted AB 2514 directing the California Public

Utility Commission and governing board of a local publiolyned electric utility to initiate proceedings

prior to March 1, 2012, to determine energy storage procuremeetsgaifgany. This legislation,

considered the foremost statute relating to utility procurement of energy storage systems, asserts a number
of findings regarding the value of energy storage and barriers that hinder timely implementation.

As part of the ppceeding, the board of directors considered a variety of possible policies to encourage the
costeffective deployment of energy storage systems, including refinement of existing. procurement

methods to properly value energy storage systems. As requir@®2Bin 2014 the 11D Board of

'LUHFWRUV DV WKH JRYHUQLQJ ERDUG RI ,;%  DGRSWHG DQ HQHUJ\
to the time and effort necessary to successfully complete planning and implementation of the reliability
projects. As regired by statute, the target was reevaluated in September of 2017. The IID board

approved Resolution No. 2017 that adopted a procurement target.of up.to 5 MW to be achieved by

December 2021 if such target is deemed viable aneetfesttive.

BATTERYENERGYSTORAGESYSTEM

In November of 2015, the IID held a groundbreaking ceremony to mark the start of construction of their

new 30MW, 20 MWh lithium-ion battery storage system. The battery will increase reliability across the

IID grid by providing the hility to balance power and integrate solar while providing spinning reserve

DQG *EODSRXYXMDUHVWRUDWLRQ FDSDELOLWLHY 7KH SURMHFW LV
United States. It will consist of associated controllers, a sutnstatid a 9XV interconnection. The

project will use environmentally safe lithidian batteriesSome of the énefits of theprojectare as

follows:

- Reliability £This project adds reliability to the IID grid, the district can use the battery
VI\VWHROWRN:E¥WDUW" XQLWV DW WKH (O &HQWUR *HQHUDMW
internal sources of generation.

- Environmental+The battery storage system will smooth power supplies and acts as a
spinning reserve, assignments that typically require expensisiéfioed generation.

- Economic +tReduction in IID operating costs in the first year and throughout the lifetime
of the project which provides significant cost savings to rate payers.

The BESS project was completed in R2i0i16.

OTHERINVESTMENTS

From tinme to time, the IID invests in pilot projects to assess the impact, benefits and performance of new
and emerging technologies or to test concepts for suitability. These pilots may result in implementation of
full-scale programs if it meets cost effectivenepialifications or policyriven goals. Examples of these
investments may include:

x Development of emerging technologies for the market via a stalk program designed to
demonstrate the costs and benefits to decision makers and increase markaiqeirethe
technology market.
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X New combinations of existing and new technologies, control systems or software to dramatically
increase the anticipated savings from each component of the system due to synergies between
components, which may be implemeahtdsewhere.

IID, in its sole and absolute discretion, determines if funds shall be made available and what technologies
and/or approach, if any, will be used to pilot a program. Projects that are typically deemed ineligible for
funds consist of unprovenew technology, tool development, research and development or completion of
product development as well as demonstration projects, R&D prototypes, and limited production
technologies that cannot support an effective regional energy efficiency program.

The 1ID welcomes the opportunity to collaborate with other agencies on energy efficiency, renewable or
other sustainable projects and programs. Collaborative efforts allow the agencies to share resources that
benefit both the utility and our ratepayersiltproviding detailed information that helps determine

whether the utility and its ratepayers will benefit from large scale investments.

eGREENPROGRAM

The Imperial Irrigation District initiated a process to bring-inexpensive' utility scale soladaovit

LQFRPH UHVLGHQWYV DQ & WK AAUREIL@EWIdINY &/atuhied multiple

FRPPXQLW\ VRODU SURJUDPV LQFOXGLQJ 6DFUDPHQWR OXQLFLSDO
'"HSDUWPHQW RI :DWHU DQG.3RZHHY\W3BRBREMJIAS (DQGYBDLOMW 5QMW U J\
programs have excellent benefits and were crafted’in a manner most appropriate to the individual utility.

IID reviewed its customer needs, its available resources, and developed its own unique solar program

enitled eGreen. TheGreen Programwas customized to bring solar energy toJoaome families while
EHQHILWLQJ IURP ,, V. DELOLW\ WR DFTXLUH DWWUDFWLYH HQHUJ!
the benefits of clean, renewable solar power withiog need for osite installation.

To bring solar power to its loimcome: customers, |ID developed a structure that will brings together the
following:

s Minimal interconnection cas.

T Aggressive pricing on utility scale solar component parts

T Thevalue of Renewable Energy Credits

T The value of Federal Investment Tax Credits (to the Generator)
T 'V RZQ SXEOLF SURJUDPV

eGreen will allow all [ID customers to benefit from solar without concern of property ownership,
structural integrityor financial ability. eGreen enhances the ability for all IID customers to benefit from
solar.
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To present robust and accurate information about commibasiyd egreensolar, the team examined

TV FXUUHQW GLVWULEXWHG JHQH UWMWH\WRIQ PHUEKDUDLRAP VDI\R 4 HOIDX @ |

customer choice programs.

Inits analysis ofD FR P P X Q L W-¥ I 1D M@btprddidam the team defined business objectives as:

X X

Create an attractive program in which all customer classes can enroll while being viable, economic
and sustainable for IID

Assure simplicity for customers and IID (administrator) alike

Alleviate the potential load and revenue losses to the utility

InteggpDWHYVY HDVLO\ LQWR ,,'fV ELOOLQJ VA\VWHP

Apply Renewable Energy Credits to Renewables Portfolio Standard

Reduce risk to 11D and its customers by structuring program funding by participants

X X X X X

Customer benefits or the reasons customers choose to particigatiein

Leverages economies of scale

Offers lower cost of electricity and stable rates

No upfront costs, drofut penalties or system maintenance
No hassle with contractors or red tape

Available to all customergxcept existing Net' Energy MeteringEM) and Virtual Net Metering
(VNM) customers

X Increases customer access to solar

X X X X X

And, there are |ID benefits, as well:

Gives customers a choice

Increases proactive customer engagement and loyalty
Can be strategically sited

Maximizes production

Optimal distribution grid benefit and control

Apply RECs to RPS

ProvideD 2 JUHHQ "~ FfBrAc8mGohh€dlstomers

X X X X X X X

While identification of the benefits seemed intuitive for the team, the operational and financial analysis
proved to be'more-complex. ResoaiPlanning conducted a comparison of net operational cost impacts
on.various potentiaf H* U H H@ar projectsThis comparison is based on numerous production cost

model simulations that compare how adding a resource will affect daily dispatch ozeogtom 20

year period. These studies include integration cost such as, ancillary services, loss of flexibility, ramping
needs, operating reserves, etc.

The first operational study included multiple new facilities: 5 MW, 10 MW, 20 MW, 20 MW (phased in)
and existing Feeth Tariff (FIT) 2 MW (a breakdown of FIT prices can be shown in Appendix B) with
contract prices varying from $4870/MWh (no escalation). The study concluded, using the existing FIT

,QFUHDVH SXEOLF XQGHUVWDQGLQJ RI VRODU HQHUJ\ DQG LW

projects was the least expensive operational cosESHInWWKHVH SURMHFWY DUH DOUHDG\ S
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Any current IID solar project would yield the same results. The integration of a new facility would cause
risks of ancillary service impacts, larger amounts of excess generation, slightly highersystie and
risk of customer participation (which could cause a eoostomer class cost subsidization).

Based on the first study, management provided the team with a 20 MW project with a $50/MWh contract
price with a buyout option in yeaeven The tam evaluated four buyout scenarios: buyout at a Fair
Market Value of $100, $50, $30, and $15 million. The study concluded the buyout option would need to
be in the range of $1$20 million, but the risks of ancillary service impacts, larger amounts ofgxce
generation, slightly higher system costs, and risk of customer participation (which could cause a cross
customer class cost subsidization) would still exist.

The third operational study helped mitigate the excess generation by the applying termMesatesales

are sold at forecasted annual market prices at a cost lower than a purchase price which are based on
historical sale dataTwo sale volumes were analyzed: 20 MW and'50.MW, along with different sale
periods: offpeak hours and all hours of thay (24 hours, 7 days), with contract prices ranging from $30
$50/MWh. During this time, the team was provided legal opinion regarding the use of SB 1 funds
(Appendix E), these funds were applied to the FIT projects. The study concluded a 20 MW phased in
project with 20 MW of off peak term sales was the least expensive, in terms of operational cost. The
excess generation that comes with a new facility is sold back to the market, therefore recovering some of
the costs of integrating the new resource &lth-supply stack. The operation cost savings by utilizing

term sales for the new 20 MW facility would‘be $10,006,000 (NPV) overye@0Operiod. Please note:
WHUP VDOHV ZRXOG VWLEOO FDXVH ULVN DQG ,,'fV UBYN SROLF\ ZR
adding a new 20 MW facility, it would-createssscustomer class cost subsidization if IID does not

fully subscribe the 20 MW.

At the request of management, the team evaluated only the 20 MW new facility at $30/MWh with
additional scenarios: ¢ih market price forecasts, economic salesp8rent 6 perceni 11 percentspin
requirements and shutting. down one unit in the winter and summer. These scenarios would mitigate the
ancillary services impact and excess generation. The study conclatledl #tenarios yielded

operational savings for lID, but the greatest savings came from economic sales. The last study conducted
was built off the previous study and combined@Ecentspin requirement, economic sales and shutting
down one unit in winteand summer. This scenario would yield the greatest savings of $344,058,000 over
a 20year period (NPV). Please note: economic sales, reducing spinning reserves and shutting down one
XQLW ZRXOG FDXVH ULVN DQG ,,'TV UL\ agoro@ed FByaRih@anedROY H WR E
MW facility, it would create @rosscustomer class cost subsidization if 11D does not fully subscribe the

20 MW.

A high level of the multiple studies conducted are shown in the illustration below, the full detail with
analysis can be found in Section 5.3.
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Exhibit65: History of operational studies

CSP vs Existing

{5MW New

{10MW New
{20MW New
{20MW New Phased
{Existing FIT

CSP vs Existing (Ne
Pricing & Buyout)
{1MW

ELAANE

{10MW New

{20MW New

{20MW New Phased

{ Existing FIT

CSP vs Existing (Ne
Pricing + Term Sales)

{10MW New

{20MW new

{20MW Phased

{2 MW FIT
{Information re: Excess

generation & ancillary
services

Added 20 MW with
System Solutions
Tested

{High Mkt Price Assumption
{Economic Sales
{3.5percent Spin

{6percent Spin

{11percent Spin

{1 Unit winter; 3 units
summer

Recommendation for CommuniyD V H &U3HHS0Dlar Program

Added 20MW with
System Solutions
Tested

{With economic sales,
3.5percent spin and shut
down of 1 unit

After evaluation of various solar structures, 11D entered an23year powepurchaseagreement with
Citizens Energy Conration for 3S0MW of solar energy to serve approximat&h;,000 lowincome
electric customers under the L V WeGLteElWPipgranT he solar project will be located on approximately
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200acres of districbwnedland, leased to Citizens, a®dlRQQHFWHG WR ,,'fV HOHFWULF V\V
will usethe energy purchased from the project to lowelethergy bills of itqqualified lowincome

customersnany of which reside in areas designated as disadvantaged corasbopiCalEPA and

CalEnviroScreen related 8B 535 Citizens Energy, a honprofit energy company waittobust portfolio

of utility-scale solar projects, haa existing commitment through its stake in $umrisePowerlink

transmission line running throbghe Imperial Valley to invest in programs that serve-ioeome

FXVWRPHUV LQ ,,'fV VHUYLFH DUHD

TheeGreen Progranh V. LQWHQ G HG W-iRcontd te¥idential §nergy Rssistance program

participants. Those participants currentlyeree an orbill VXEVLG\ WKURXJK 'V 5($3 7KH
purchase agreement is for ayaSar term with a beginning cost of $29.75 per MWhr. There are certain

market conditions at this time that may drive an increase in the per MWhr price; thosequdaases will

be sulpect to future review and approval by the 11D Board of Directors. There is.optionality at the end of

WKH 33%$ WHUP IRU ,,' WR SXUFKDVH WKH IDFLOLW\Y LL DJUHH \
project. The target commercial operation dateergeneration-is Jun 2019; that date may change based

upon the permitting and interconnection processes. Staff is working.on guidelinesdGirdles

Programand will bring those back to the board for review and approval prior to commercial operation of

the generating facility.

The PPA is for 30 MW; 20 MW is procured by 1ID and 10.MW donated to IID by a Citizen Ergegy s
SXUSRVH HQWLW\ WR VHUYH LWV F RrieéhiewarepbQevd. THERPPRBA4 B LD O &R XQ
beginning price per MWir of $29.5 for the 20.MW; when the contributed 10 MW is factored in, the

effective price per MVihr is $19.83. The:PPA.includes an annual price escalation of 0.5 percent for the

entire 23year term.

7KH SURMHFWYfV RXWSXW LV H[SH RvwduadantRe THiforoid Pubic\ReBowdesV HI R U\
Code portfolio content category requirements. 11D will work with Citizens to ensure the project is pre
certified through the California Energy Commission.

IID will assume all-costs of transmissipnovider inteconnection facilities and network upgrades for the
SODQWITV.SK\WWLFDO FRQQHFWLRQ WR WKH ,," VintanéhRecth WL]HQV LV
IDFLOLW\' FRVWY DV WKRVH WHUPV DUH GHILQHG LQ CitiZZNs RSHQ DF
in the permitting process through the County of Imperial for the solar plant. IID will be responsible for

permitting the interconnection facilities and any network upgrades.

The generation addition will have an approximate annual financiacingb&2.6million. These costs

will be  paid utilizing the public benefit fund balance account until funds have been depleted at which
time the funding source will be reassessed for potential funding from the public benefit charge or the
energy cost adjtsient.

eGreen Enrollment

H*UHHQ ZLOO DXWRPDWLFDOO\ HQUROO 5($3 FXVWRPHUV ZKHQ WK
is to have 10@ercentallocation ofits REAP customers to eGreédnce all REAP customers have
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transitioned to eGreen, themaining MWmaybe offered to customers and businesses until the entire
system capacititas been fully allocated. Program levels will be analyzed monthly in order to confirm
allocation.

eGreen Ancillary Benefits

X Solar generation pricing is lower than-p@ak energy market pricing.

x Dispatch flexibility, 11D can shut down or sell the energy output during favorable market
conditions, further increasing cost savings

X Project owner will operate and maintain the facility; costs are imbedded in the price ¢f energ

X Production parameters are established in the-tenmg agreement between |ID and developer

IID believes eGreen better serves its customers by providingVengUP. EHQHILWY SDUWLFXODU
low-incomequalifying customersesiding with areas desigted as disadvantaged communities as
defined in SB 535.

Alternatives:

An alternative would be to implement a larger new facility.of 20 MW. In previous production cost
modeling studies, risks associated with implementing a new 20 MW facility werdigteand the final
operational study was conducted to mitigate ancillary. services impact and excess generation. The table
below shows high level issues with potential selutions; based on management decision, only potential
solutions highlighted in red werstudied (ancillary.services and excess generation impact). When the
team studied economic sales, reducing spinning reserves, and shutting down a unit, these impacts helped
mitigate ancillary service impacts.and excess generation. Therefore, the stndiesed the

combination of the three scenarios would have the greatest operation cost saving for ay¥BV 20

period 0f$344,058,000 Please note: these scenarios have not been approved by departments and/or
management and are theoretical for the casleeostudy. IID will have to modify various business

activities to ensure economic value of thet U H FB@lar program and to mitigate or control risks.

Exhibit66: Potential Risks
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The final two operational studies revieweedew 20 MW facility at $30/MWh project coming online

mid-2018, with taking into consideration various system scenarios being implemented. The studied

scenarios were evaluated based on mitigating ancillary service impacts and excess generation.

Conseqgently, when we combine all system changes previously tested through a coordinated effort, then

value can be added. Please note: the system changes (economic sales, reduce spinning reserves and
shutting down a unit) would also add value in the case that deRW D G G 0: QHZ IDFLOLW\ ,
current portfolio).

Exhibit67: *H*UHHQ " 6RODU 2SHUDWLRQDO ,PSDFW 6WXG\ 6FHQDULRYV

The key assumptions used in the operational study were:

X Expected Price Forecast
0 2016 Load forecast
0 Spring 2016 LT price forecast +p@rcent
o 100 percentof the 3H*U H HSplar Project 20 MW project is sold to customers
simultaneous to the Commercial Operation Rxtie project built and throughout the life
of the project. If the project is not solihen there will be additional costs that will affect
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the Rates side. This does not consider the additional costs of revenue losses that may occur
if project
o All projects online and producing as expected by their respective CODs
0 Assumes the contract agescan be achieved through the procurement process. If there is
escalation in the contracts of pricing differences, then results will vary.
0 5percentinterest rate in NPV calculations
x High Market Price Forecast
0 Use high price forecast of gas/energy prices
X Economic Dispatch Sales
0 Assumes that the day ahead/real time groups economically dispatchto serve load and sell
to all accessible markets; separate from term sales
x 3.5percent 6percentand 1percentSpin Requirement Scenarios
o |ID would buy spinning eserves to cover difference of spin with solar v&éent 6
percentand 1lpercent
x Seasonal Unit Requirement
0 1 unit only required during the winter; 3 units only required during the summer

The market price was evaluated at two different levelsexipected market price forecast and high
market price forecast. The high market price forecast was evaluated because it represéehts the 90
percentile of probability distribution using multipliers generated from the Monte Carlo Stochastic
analysis. The pcing scenarios are not meant to represent specific future market circumstances but
instead are intended to represent the potential price impact of a collection of uncertainties around key
market factors affecting the cost and availability of future gaplguBelow is a chart to reflect the $30
contract price, along with the two different market price forecasts.

Exhibit68: Forecasted market price versus contract price
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The table below show the results of the operational studigating the net present value (NPV) for the
multiple scenarios over a 3@ar period (chart below are in thousands). All operational studies contain
the sale of excess generation (MWh) into the market over tye&@Qperiod.

Exhibit69: Net Present Value of Annual Costs: System Solutions Tests

Alternative 1

As shown from the table above, the operational NPV with bringing on a new 20 MW solar project is
$4,062,420,000, with the expected price forecast overyge@0period. Th@roduction cost model
simulations indicated the combination of &rcentspinning reserves, economic sales and shutting down
one unit had the greatest operational cost impact of $344,058,000. Each of these system wide changes
assume a coordinated effarithin the Energy Department to ensure risks associated with each system
change are mitigated to the greatest extent possible.

Alternative 2

Another option to mitigate excess generation, would be economic sales. The operational impact study

revealed ecammic sales had the second greatest operational savings of $334,630,000 (NPV ever a 20

year period). Economic sales would be evaluated on an hourly basis and would utilize internal generation

WR UDPS XS GRZQ GHSHQGLQJ RQ WKpdli¢y DdedNrddelldvddr Edanomic, ' TV FX U U
sales; prior to implementing, the policy must be amended and approved.

Alternative 3

Another option‘to.reduce operational cost would be to reduce spinning reserves from the current 11
percento either Gpercentor 35 percentboth indicated savings. Spinning requirements are based on
several hourly varying requirements from the Southwest Reserve Sharing Group (SRSG) and the Western
Electricity Coordinating Council. Under normal circumstances, a Balancing Autrorigguired to

maintain, at a minimum, reserves equal to the loss of the Most Severe Single Contingency or the reserve
amount equal to the sum of three percent of the load (generation minus station service minus net actual
interchange) and three percennet generation (generation minus station service). [ID must maintain at
least 5(percentof its contingency reserves as spinning reserves. Spinning reserve iditieereserve

capacity that is synchronized to the electric grid and ready to meetetimand within 10 minutes of a
dispatch instruction. Spinning reserve is needed to maintain frequency stability during emergency
conditions and unforeseen load swings. The operational savings associated with reducing the spinning
reserves from Jdercento 6 percentand 3.5oercentare $310,598,000 and $310,651,000, respectively.
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The table below breakdowns the estimated cost to operatemr8ént 6 percent and 11percent

spinning reserves. For example, looking at year 2019, if 1ID were to reduicepimning reserves from

11 percento 6 percentthe estimated cost savings would be $2,038,219 and if 11D were to further reduce
their spinning reserves to 3ercent the estimated cost savings would be $3,057,329.

Exhibit 70: Breakdown of estimated costs of spinning reserves

Alternative 4

Another option to reduce.operational costs would be to shut down one (1) unit in the summer and winter;
therefore, only three (3) units would be running in the summer and one (1) imtke Whe unit chosen

to shut down was based on unit heat rBteshutting down one unit, it would mitigate the excess

generation with bringing on a new 20 MW facility. The operational cost savings (NPV ovarear20

period) is $304,895.

In summary, a ambination of all three scenarios provided the greatest NPV operational cost saving over
a 20year period. A summary of the cost savings associated with each scenario are below along with the
ranking.

Exhibit 71: Operational CosSavings
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Financial Analysis

The Finance Rates Section analyzed ifé* U H36I@ 'Rates, Estimated Number of Subscriptions and
Revenue Loss based on a proposed 20 MW Power Purchase Agreement for Z8gesikibitbelow
shows the comparison of the cd3tt VRODU LQVWDOODWLRQ RQ D N:K EDVLV IRU LC
retail energy kWh rate and tHeH* U H K4@ar rate options. ThéH * U HJdI& rate options include the
fixed cost recovery portion of the base energy retail rates, which wereitetdrfrom the latest retail
electric cosbf-service study performed for 1ID, and the inclusion of the.contract price and cost
obligations under the Regenerate purchased power agreement that is intended to be utilized for the

3 H* U Hadl§ program. Thimcludes the estimated annual payments totaling up to $43.6 million that is
applied against the cost of energy which is $37.95/MWh. The annualaurstesner class cost
subsidizatioris approximately $2.3 million (if 20 MW is fully subscribed then the glypa&ould be
eliminated). All this equates to tHeH * U H34l@r'Rate.The rates do not include any program
administration, marketing, and SAP billing configuration.

Furthermore, after receiving offers from community solar developers, below is a summanf the
selected offer that provided a 20 MW solar farm where 10MW would be donated by the developer:

Exhibit 72 E-Green Solar Project Total:Cost Comparison
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Exhibit73: 3 H " 6RODU 5DWH 2SWLRQV
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If a 20 MW 3 H * U H3%l@ program will be implemented at once or phased in approach. The estimated
number of customers listed below will be required to participate in order to fully subscribe the program.
These numbers were calculated using average ldfNsuenption loads.

Exhibit74 & XVWRPHU 6 XEVFULSWIHRHRIRARODMUW BW RJIJUDP

If the FIT option was implemented for tleH * U H3IQrprogram, below is the estimated number of
participants to fully subscribe the pragn.

Exhibit75: & XVWRPHU 6XEVFULSWHRQ IRRODOMU B RJUDP

The estimated annual cost imphaet been determined using thiirg rate option.The crosscustomer

class cost subsidization . was calculated using thergioe from the solar system as indicated under the

draft Regeerate PPAThe annual impact to all retail electric customer is estimated at $2.3 million if the

20 MW program are not fully subscribeBince this resource is not needed by 11D, factoredamis

estimated revenue for any excess energy sold in the open market to offset the annual impact to customers.
The annual cost impact does not include any program administration, marketing, and SAP billing
configuration.

Exhibit 76: Estimated Cost Impact
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Therefore, the optimal option would be to use an existing resource so that we implement Bl pildtH H Q
program and set lower rates that will incentivize participation while minimizing cost impact and give an
opportunity for me revenue recovery.

Additionally, 1ID can apply a portion of the PBC Fund Balance to help offset the pifigeamount will
be based on management decision.

E-Green Energy Program

In terms of developing a GreenEnergy Program it is recommendedttbarticipating customers enroll
for a flat per MWh monthly fee. This/will provide businesses an easycdsiway to demonstrate
compliance in corporate sustainability objectiv&acramento Municipal Utility Distriaturrently offers a
Greene Energy pogram in which.it voluntarily accepts and supports the GesEnergy Code of
Conduct and Customer Disclosure Requirements and independent verification methods. Tiie Green
Energy logo means:

X The renewable energy option contains only new renewable resourc

X The sources of energy supplying the renewable energy option are independently verified by
Greene Energy, operated by the nprofit Center for Resource Solutions.

X The purchaser of a GreenEnergy Certified renewable energy option is the sole "ovaidhe
environmental attributes of a specific megawatt hour (MWh) of energy added to the grid.
Independent verification ensures that no MWh are dectlmted.

X The company offering the certified renewable energy option agrees to abide by the Green
EnergyCode of Conduct and Customer Disclosure Requirements governing its ethical treatment
of customers.

,Q $SULO ., IV GHVRXUFH 30DQQLQJ 8QLWTheYiiStQraghvelove WKH LP
is the expected case of RPS position, which usésugatypes of RECs as the measuring unit and is
based on normal weather conditions:

Exhibit 77: RPS Position with Current Resources and Carry Over
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The chart below shows the REC production by year. Please note, any exceseR&a®d in a given
year can be retired with the same value for a future period up to 36 months. This is why the first Chart 2
shows a short position in 2025, but the chart below indicates its occurrence sooner:

Exhibit 78 RPS Paition with Current Resources and Carry Over
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As described by the current RPS law and will'be described by the upcoming RPS guidelines post 2020,
., FDQ XWLOL]H 3 FRPSOLDQFH PHFKDQLVPV® VXFK DV 3RUWIROLR &
operationaimpacts of RPS complianceor.example: the market value of Portfolio Content Category

3&& LV O:UHFE $ *EXQGOHG  SUR G REGM iddeXeDegyERHMWIhK H Y D O X +
Thelndex $/MWh = $30/MWhPCC1 REC $/MWrec = $13.5€hen thdotal renewable energy value =
$43.50/MWh. Below.is.a chart of RPS pricing markets for each Portfolio Content Category from
September 2014 thru March 2016:

Exhibit 79: RPS Pricing Markets
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,W LV LPSRUWDQW WR Q RWIHRRSKIM&INLY, aTtaésult of lbwed Qan epBcved Wad
growth, higher than expected production from RPS facilities and over procurement of RPS resources.
Also, the occurrence of neftexible generation.is apparent as 11D moves forward with obtainin Bfe
compliance. The exhibit below is a forecast of the seasonal over generation for the next five years:

Exhibit80: Excess Generation Forecast

As a result, Bsource Planning has indicated 2017 is an ideal year to test amlRR8esto the
following:

The RPS position is very comfortable.

The hourly excess generation is projected to be high.

The 2016 market pricing is very low, which translates to a lower sale price.
A sale in 2016 would likely be much lower than current liDewable costs.

X X X X
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X A sale could help recover some, but not all the net impact from renewables.
x The 2016 summer capacity (roatural gas) is needed due to Aliso Canyon concerns.

Some key considerations in a sale are as follows:

T 2017 is anideal year to test RRS sale, but the winter of 2016 is a great option, due to the
following:
f RPS position very comfortable and hourly excess generation is projected to be high
f A sale could help recoveomeof the net impact from renewables; but not all
¥ RPS CarryOver
f CECrequires WREGIS retirement within 36 months of REC.generation
f Studies show that consistent over production or low loads could cause RECs to build up
over a concentrated period to the point that there will-be too many RECs to be within the
36 month retirenent period and
¥ RFP for sale of RPS products
f Several parties have expressed interest ranging from $H23®0/REC + index
1 1D Risk Policy
f Need to check with Risk Management to explore if portfolio sale of excess energy/RECs
should fall under currentanguage of risk policy
1 Balancing requirements of Seller vs Buyer
f Agreement needs to limit the-amount 11D will balance over/under generation or be 0
f Extra costs of balancing can.range from $20/MWh
f Generation/Schedule Imbalance Risk

Resource Planninigas indicated four methods of sale:

1. Unit Specific Sale
a. Market not close to IID costs
b. For example: ask price can be $§5 but loss of about $35/MWh
2. RPS Portfolio sale at [ID-weighted average Variable System Cost
a. Ask price needs to be above the vaeatystem cost levels to cover market risks (reserves,
etc.)
3. Unit specific sale at IID incremental system cost
4. Unit specific sale at current market price
a. "For.example: $43.50/MWh, no more $50/MWh less than IID costs

Furthermore, the hours that coulddméd that already correlate to the hours where 1ID is long in overall
generation are highlighted in green in the exhibit below using 2017 as the example year:

Exhibit81; Best Hours to Schedule an RPS Sale
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A unit specific or prtfolio based salevould require hourly analysis. All methods provide a revenue
stream and can.recover costs, but the market costs will need to be evaluated. A REC program will not
reduce participating customer bills, but will provide green attributes fisled cost on top of the monthly
bill.

Customer Education and Survey

Although significant time and resources have been dedicated toward development of this business case, it
lacks one’very important elemerd survey of our customers. In order to aehill subscriptions for

the Community Solar an8lH* U H HEQeTgy programs, it is critical that we understand demographics,

QHZ SURGXFW DFFHSWDQFH DQG FXVWRPHU DWWLWXGHY DQG H[SF
recommendation to first develop a markeudy or survey to gauge the level of interest fétf UHH Q ~

solar program and a GreerEnergy Program. Concurrently, an educational outreach effort should be

conducted to inform customers of the benefits of such programs.
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While this particular studanalyzed a bevy of factors and considerations, 11D will need to continue to run
assessments that fully consider pros and cons of various application of this type of program. Additionally,
a comprehensive analysis should be completed with the beneditty datweighing the costs in order to

begin implementing a specific application.
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Chapter 5: Potential New Resources

Base on the need for additional resources identified in the previous chapter, IID developed cost and
performance information for several resource options that are combined into expansion plans in
Chapter 7. In this chapter, the cost and performance assumptions for the candidate resources are
presented and discussed.

6HYHUDO NH\ DVSHFWV RI ,,'"TV FXUUHQMW KWHWUKN RRIU DY QRPL W LHRML
in consideration of the best mix of future resource portfolio. The following are the key considerations 11D
is currently scrutinizing:

- San Juan Project- IID has exitedthe San Juan-Project at the end 2017. IID currently
receives into its service territory about 106MW of baseload energy/capacity from San Juan
Unit 3. This capacity has been fully replaced. with renewable generation and as load grows
and more renewables come online, IID‘will need to install quick respogdimgration.

- Renewables Portfolio Standard and Emissions Reduction Requirements 1ID is
PDQGDWHG WR DFKEHYH &DOLIRUQLDYTY 536 WDUJHW RI S
renewable resources by 2028d 2030'and beyond as required urig®B50 ,, ' $arfvice
territory encompasses significant renewable resources, primarily solar, geothermal, and
ZLQG LQ DGGLWAn@EawGanal Hydfosedddrces.

- Load Growth Volatility =*IID recognizes the extreme potential for a wide array of
outcomes in ta load forecast. With energy efficiency and conservation programs
increasing the overall impact, the load growth could be flat or negative. However, if the
economy vastly improves and the weather is more severe than normal, then the growth
could be fastethan expected. In either case, [ID must observe these positions in order to
be fully aware of how much and when to add or subtract resources in the most economical
and reliable manner.

- LOFUHDVLQOJ 5HOHZDEOH *HOHUDWLRQO ZL-WXha®londV 7UDQ
had renewable generation connected to its transmission system, largely geothermal
generation operating 24/7 at relatively constant levels. With the growth in solar and wind
development and the variability of their output over the course of atluzng, will likely
EH DQ LQFUHDVLQJ QHHG IRU UHJXODWLRQ RQ WKH SDUW

- Maintaining a Robust Reliable Environment £+ 2QH RI ,,'fV NH\ RYHUDOO G
outlined previously in this document, is to maintain the balanairigoaity with a wel
balanced, reliabiliydriven environment. Any resources in consideration to be added to
., IV UHVRXUFH SRUWIROLR PXVW EH VFUXWLQL]HG IURP I

- Cost Competitiveness+$V D SDUW RI ,,'TV RYHUDODedparBremtVsLRQ WK
constantly motivated to provide the best fit, least cost alternative to serve IID customers.
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This approach involves careful analysis of the various affects that any added resources can
have on overall customer rates
Growing and Highly Variable Demand- ,,'fV V\VWHP ORDG FRQWLQXH
particularly at theNorthernend of the system in Riverside County. In addition, the 11D
electric system experiences significant seasonal swings in load.
Aging Assets- While 1ID has made significant investmis in recent years to upgrade its
generation assets with the addition of Niland Units 1 and 2 and the repowering of El Centro
Unit 3, the three other IID AGC capable units, Yucca Steam Unit,El Centro Unit 4 and El
Centro Unit 2 are 54 years old, 45 yeald and 20 years old, respectively. With a typical
plant design life of 30 years and the five plus years to develop.and construct a new plant
greater than100AW, consideration of future generation assets seems warranted at this
time. Below is a graph ofKkH DJH Rl ,,'"fV.LQVWDOOHG JHQHUDWLRC
UHIOHFWHG LQ WKLV JUDSK D VLJQLILFDQW PDMRULW\ |
greater than 30 years old.
Resource Operating Permit Limitations- % HVLGHY ORRNLQJ DWs WKH FD!
generation resources, the operating hours.and/or capacity factor limitations of those
resources should also be considered and evaluated. For example, over the past two years,
2011 and 2012, the capacity factor limit on:El Centro Unit 4 was either buimioedr
exceeded, forcing IID to take mitigating measures. Significant operating permit hours and
capacity factor limits on the following IID generating resources currently exist and could
become more restrictive inthe future:

f El Centro Unit 4 has an analucapacity factor limit of 3@ercent.

f Each Coachella gas turbine has an annuah2@® limit.

f Each Rockwood gas turbine has an annual 1@Q0 limit. Each Niland gas

turbine has an annual 3,600ur limit.

TYPES OFGENERATIONRESOURCES

There are thre basic kinds of generation resources: base load, peaking and intermediate. Acquiring the
right mix of resources is.necessary to meet load at the lowest cost.

BASELOADRESOURCES

Baseload. resources have a capacity factfr between 60 and 100 percent. Baad resources are
characterized by high construction costs and relatively low energy costs. Baseload resources include coal,

" The capacity factor is defined as the ration of actual generation to potential generation and is calculated as:
Annual Capacity Factor = (actual generatduring the year)/ (8760*unit capacity). Capacity factors can also be
calculated by month with the formula being changed to reflect energy generated during the appropriate time period
divided by the potential generation during the time period.
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nuclear, hydroelectric ruaf-river and combined cycle generation. In addition, geothermal generation is
usually classified as aabe load resource since it is intended to operate for all hours.

RENEWABLE(GREEN RESOURCES

Renewable resources that qualify as a CEC certifiable renewable resource typically contain a wide range
of availability in the intethour. Green resources suchtdsmass and geothermal tend to have higher
capacity factors ranging from &b percent. However, green resources such as wind and solar generation
have lower capacity factors ranging anywhere fromd@@ercent and are heavily dependentnon
controllablefactors related to weather. In a solar resource, if the scheduled-outpuMi#/20 a given

hour, but suddenly clouds cover a portion or all of the sunlight providing the fuel to the solar panels, then
the actual output becomes WMWV. This 9MW loss musbe made up by other resources in the 11D system

and can present an operational pressure to the IID system stability.

PEAKING RESOURCES

Peaking resources have low capital costs but high fuel and operating costs. Examples of peaking resources
include combstion turbines and older, inefficient generation facilities. Additional ramping generating
facilities will be needed if the IID adds any additional capacity of solar or intermittent resources. As
additional intermittent renewable resources come onlinewilDneed to place special attention on the
reliability condition of the IID system to clesely monitor system stability. As outlined earlier in this
document, intermittent resources may cause reliability instabilities that will require the 11D to possibly
acquire additional quick responding generation, such as peaking resources.

INTERMEDIATERESOURCES

Intermediate resources are; by elimination, resources that are neither peaking nor base load resources. There
are few examples of actual intermediate resesiother than hydroelectric resources (with water storage
rather than rwof-river) and combined cycle resources. However, many of the modern technologically
advanced combined cycle resources are used as base load resources because of their high efficienc

CAPACITY VERSUENERGYCHARGES

Unless the energy is bought for all hours of the day (a base load purchase), power purchase agreements
include a capacity charge. The capacity charge is the reservation charge for energy and is priced as a cost
per kWtmont or a fixed charge for the right to generate energy from the contracted capacity.

The capacity charge will vary depending upon the expected use of the generator. An agreement that
anticipates that the generation facility will be used sporadically dunmg@éak periods of the month will
have a higher capacity price than an agreement that contemplates frequent use.

Energy can be priced a number of ways. Generally, the price is quoted in the price petfdd\@ample,
$50/MWh.
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When calculating the totaletlvered cost of energy, both the capacity and energy cost must be included.
Knowing how the resource will be used is important in determining what type of resource will minimize
total costs.

Generally, base load resources have a high capacity factacfirgdl the high capacity costs associated
with building base load generation) and low energy costs. Peaking resources generally have low capacity
costs but high energy costs.

If the unit will to be operated as a peaking facility or with a low capacitpffaithe best, or. most economic

choice of resources, are those with low capacity costs and high energy costs. If the unit is going to be
purchased to meet base load requirements, then a purchase with a high.capacity cost and a low energy cost
is generallymost economic.

TECHNOLOGICALADVANCEMENTS AS RESULT OFCHANGINGLAWS

In the United States, a change in law may present a competitive opportunity for entrepreneurs and
industrialists to research and develop new technologies or improvements to exigtinglagies to
decrease the cost of production, and thus reduce the cost impact to the affected compliant entity and public.
With these improvements, IID has the opportunity.to aid in the development of new technologies that allow
the Imperial Valley to betahe forefront of making renewable energy easier to integrate and less expensive.

IID has explored various technologies that help increase the efficiency in geothermal and solar power
generation and the continued approach in.a prudent manner will dllow Ireduce costs for the IID

ratepayer. Recently, IID made state and national news by taking a significant step in working with the
county of Imperial to advance asjoint effort that would lead to the restoration of the Salton Sea, protect
public healthpenefit the local economy and the vast wildlife that depends on the sea, all while protecting
TV (QHUJ\ %DODQFLQJ $XWKRULW\ 7KLV HIIRUWgen&r&@iehQJ ZLWK
technologies, will work together to allow 11D to move forward dsaaling publiclyowned utility.

SUMMARY OF RESOURCETYPES

Baseload resources are characterized by high capacity costs and low energy costs and peaking resources
are characterized by low capacity and high energy costs. The following exhibit shows the avsetax]
peaking and base load generation resources at different capacity factors.
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Exhibit82: Conventional Resource Cost: Baseload vs. Peaking

At low capacity factors, the capacity cost of base 1oad resources domiretesathcost of generation,

while at high capacity factors, the high energy and operating costs dominate total costs of peaking resources.
As a result, base load resources should only be acquired-when the expected capacity factor is going to be
above 60 peent and peaking resources should only be used when the expected capacity factor is below 25

percent.

An important screening tool for identifying.the.type of resources required by the IID is determining the
approximate capacity factor of potential neworgse additions. Once the capacity factor is identified,
appropriate technologies can be specified.

LoAD DURATION CURVE

Another useful screening tool for the type of resources needed in the future is the load duration curve for

the IID. The load durationurve shows how many hours each year load exceeds specified amounts and
provides information on the characteristics of new resources required by the utility.
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Exhibit83: 2012 Load Duration Curve

Several interesting factan be drawn from:the load duration curve. First, base load requirements are around
350MW. Baseload resources are available for dispatch all hours of the year (excluding planned and forced
outages). Generally, a utility should acquire enough base loagtrcesaso that it is slightly long, around

2,000 hours of the year (or roughly 20 percent of the time). The IID has control over the dispatch of its
resources and canback down the many of the natural gas generation plants to reduce any surplus energy.

The VHFRQG LPSRUWDQW IDFW WR UHFRJQL]JH LV WKDW ,,'fV ORDGYV
the year and above 90@W for less than 150 hours of the year. This means that the IID is required to
purchase expensive peaking capacity during the summmeths to meet load that only occurs for less than
150-hours.

As will'be shown in a later section, demagide management programs can reduce the daily peak demands
and reduce the need for expensive peaking capacity. If the [ID can implement 50MW ofi-¢éhean
programs, it would be displacing generation resources that are only used arou2dQ0LBOurs per year,
primarily during the higkcost, onpeak hours.

The load duration curve shows that the 11D should acquire arount@0f peaking capacity or engy
required only around 25 percent of the time. This type of energy comes from power purchase agreements
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and combustion turbines or older, inefficient gas and steam units that have low capacity costs. This means
that 11D should acquire seasonal3Inonhs of the year) call options where some may be called upon more
often with a strike price that is expected to be competitive to the market spot price and also 11D should
acquire some call options that will only be used a few times with a strike price that&- &P R QH\”~

so that the IID pays a diminutive option premium. This allows IID to reduce the overall cost to supply
power to the consuming rate payer.

This indicative analysis shows that to meet annual load requirements the IID requires applyp@ntat
400 MW of peaking energy (a capacity factor of 1 to 25 percent), ¥BIMW of base:load energy (a
capacity factor of 60 to 100 percent) and 300/ of intermediate capacity or-‘energy available for load
with a capacity factor of between 25 and 6Ccpat.

LoAD DURATION CURVE FORFUTURE YEARS & BASELOAD RESOURCES

Currently, the IID is challenged with this conventional goal of‘meetingresource requirements at a minimal
cost combined with the requirement of meeting RPS targets. Most renewable reseunogésliapatchable

and are considered must take in most circumstances..Geothermal-and biomass resources, which contain a
capacity factor of about 985percent will be stacked.at the bottom of the stack as usual with other typical
base load resources, Howee, other renewable resources, such as solar generation, would also be stacked
at the bottom of the stack, even though the annual capacity factor is anywhere bet@@eer28nt, much

greater than a typical base load resource. With the requirementrgly dMaNVhs) RPS targets and the
capacity (MW) planning strategy, IID is forced to take more capacity in certain hours than what customer
demand requires.

The following exhibit illustrates this challenge in the load duration curve projection for 2019%sastd¢h
of expected mudiake/base load resources over the course of the year.

Exhibit84: 2019 Load Duration Curve with Mu3take/Baseload Resources
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As shown on the previous page, there are a few hoursdQ@@0Owhere 1ID may gtentially be long with
musttake resources. This has a cost and a market risk associated with it. With the requirement to continue
to bring on more renewable resources to.meet the RPS requirement, 11D could minimize the risk of being
long in the winter the by continuing to consider seasonal contracts that are economical. This is a challenge
because most renewable developers need guaranteed annual contracts for the financing of projects.
Technology types that qualify as renewable, such as biogas (palyidulistate biogas), that allows IID to

flexibly dispatch the renewable resource at a competitive price, could have operational benefits but have
regulatory, volumetric.and cost risks associated with it. There are a lot of regulatory risks veifisate

biogas as well as a/limited supply in state. Another way to observe this is by looking at the net position on
an hourly basis, using:2019 as an example year:

Exhibit 85._ Hourly Net Position and Excess Generation Forecast

211



Integrated Resource Plan ~* f

A more palatable way to observe this is by looking at the daily max vs the supply where above zero
represents excess generation to be sold at fluctuating prices that may result in higher costs:

Exhibit86: Daily Max Excess Genation Forecast
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Using a load duration curve and hourly/average position are a screening tool that provides a starting point
for more exhaustive analysis. The price that the IID. pays for different types of resources will ultimately
impact the optimal amounf each type of resource that the IID purchases.

TRANSMISSIONCOSTS ANDLOSSES

Whenever the IID purchases energyfrom outside its service territory, it must purchase transmission
capacity. Transmission costs vary according to the contract path thHD tneek.

Purchases from the CAISO are expensive, generally around $1®: K KLJKHU WKDQ ,,'fV RWKF
trading hub at Palo Verde. The CAISO adds an export fee that includes ancillary services, grid management
charges and other.costs that purchaséhsmits balancing authority must pay. The IID also does not know

if it will be.required'to pay any congestion charges on the CAISO system, although generally congestion

from the CAISO to the IID is low. Selling energy into the CAISO does expose the pbténtially high

congestion charges.

Purchases from east of the Colorado River tend to have lower transmission charges than from the CAISO,
generally around $$8/MWh. However, if the energy passes through multiple balancing authorities or
substations c Q WUROOHG E\ GLITHUHQW HQWLWLHV WKH WUDQVPLVVLRQ
and transmission charges can quickly escalate.

The IID also has to account for transmission losses. Some entities (such as the CAISO) deliver the
contracted amourdnd charge the 1ID for losses. Others just deliver the contracted amount less losses.
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Generally, the magnitude of losses faced by the IID is around three to five percent, although they can be
considerably higher if the generation source is in Utah orr@oto

When the IID makes its purchasing decisions, it also includes both transmission costs and any associated
losses. The IID needs to continue to expand its transmission infrastructure to reduce the exposure to high
transportation line losses. Transmigsiexpansion will also allow the 1ID to access other liquid energy
markets that are advantageous when stacking resources to serve load. Additionally, transmission resources
that contain both import and export capabilities allow for potential energy safesthier reduce cost

impacts of operating the system. The IID intends to sustain a healthy balance of serving load with imports
and internal generation. If 1ID is dependent upon too much internal generation, then when observing
numerous outage/emergendsks over the course of every hour of each<year moving forward, the 11D
ZRXOG QHHG WR EXLOG D 3PRUH WKDQ H[SHFEWHG ™ DPRXQW RI LQW
requirements and other reliability requirements needed to operate the syistbiy rEhis approach can be

quite costly. On the other hand, if the IID is dependent upon too.much import capacity, then the inevitability
of transmission line outages can cause an equally problematic situation when observing every hour of each
year movingforward. The following exhibit shows the annual balance of imports vs. internal generation

for 20112017.

Exhibit87: Imports vs. Internal Generation by Year (2012)

Historically, the IID experienced higher levels of impodise to the economic viability of accessing
external markets, but when renewable resources located within the 11D territory become commercially
operational, as was the case in 2012, the internal generation will increase and the need for economic
displacemat imports will naturally decrease. This evolution of operating practices must be balanced to
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ensure that IID is compliant with regulatory and legislative policies and, at the same time, taking advantage
of energy market opportunities with a salubriousabeé of imports and internal generation. Further, the
RPS required renewable resources should be factored into the balance formula since they are not
dispatchable and are essentially all must take causing a growing trend of more internal generation than
imports. This will be discussed further in chapters 10 and 11.

While the summer and winter loads are extremely atypical from each other, IID maintains a good balance
of imports and internal generation to serve load. However, on a monthly basis, the batesité due to
generator outages, transmission line outages, and other force majeure events that.can shift the balance of
imports and internal generation. The following exhibit shows the rmonationth-balance for the last two

years considering the varisumonthby-month situations that have caused the disparity of imports and
internal generation.

Exhibit88: Imports vs. Internal Generation by Month (2017)

In addition to the annual and monthly observation of balancing ssppétween imports and internal
generation to serve the 1ID load, 11D must also consider the impact of exported generation. The IID system
area contains thousands of megawatts of either already existing or potential resources for development that
can‘be wkeled through the IID service territory to serve load in other areas to the north, west and east. As
RPS requirements grow over time for the state of California, there is a good possibility that the other states
will follow the aggressive and high level 8PS requirements. Since IID is an area rich in renewable
resources, IID must consider the possibility for higher revenue streams from exporting energy to other
areas.

IID must also continue to observe, understand and communicate the benefits and oisksedswith
increasing activities with other balancing authorities such as the CAISO. Other balancing authorities have
their own separate standards that may not necessarily prioritize the needs of IID. This can result in curtailed
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energy schedules and higongestion or locational marginal prices. On the other hand, other balancing
authorities encompass the benefit of an access to other markets for wheeling service revenues and even
energy sales from the 11D generation. IID must consider these dichoteress integrating all energy
resources and planning for the future.

CANDIDATERENEWABLERESOURCES

6RODU HQHUJ\ UHVRXUFHY DUH DQ REYLRXV FDQGLGDWH UHQHZD
geographic location of IIDThe table belovlists cost ad performance information for the solar resources
considered in this IRP.

Exhibit 30:Cost and Performance for Candidate Solar Resources

In addition to the above resources, 11D tested combinations of renewable resources and storage resources.
Solar+ Stoage was studied frequently at a price of-$88VWh (all in cost) with 300 roundtrips per
year.

SVALL HYDROELECTRIC FACILIY EXPANSION

The IID also has been exploring the currently existing infrastructure to develop small hydroelectric
facilities. Acrosghe hundreds of miles of canal systems that IID owns and operates, a preliminary analysis
has determined that there are aboutl42sites worth of further hydroelectric facility development
exploration and analysis. The third party preliminary analysisalethat a total of up to 30MW is possible

when aggregating all 14 sites. The IID is currently exploring the potential fedesedfopment on these

projects since the analysis shows a lower cost when 11D manages the development of these projects. These
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projects contain much of the already needed infrastructure and would provide state qualifying eligible
renewable resource production at a minimal cost in comparison to other renewable technologies if the 11D
moves forward on all or any combination of thpsgects.

LocAL GEOTHERMAL PROJECTS

IID is currently investigating several local geothermal projects, both existing facilities and to be newly
developed generating facilities.

IID has abundant opportunities to explore currently existing geothermal préfttdave expiring
contracts with SCE between 2018 and 2023. Some of these geothermal facilities are quite old and the age

OTHER RENEWABLE PROJECTS

In addition to geothermal resources, the 1ID is investigating other types. of renewable resourcesgincludin
thermal solar generation, wind, biomass and biodiesel.

BIODIESEL

At least three firms in Imperial County are now engaged in the production of biodiesel from algae or waste
to energy. During photosynthesis, an alga captures carbon dioxide and sunlighhaerts it into oxygen

and biomass. The production of biofuels from algae does not result in a reduction of carbon dioxide in the
environment because the carbon dioxide is released when the biofuel is burned.

Algae-produced biofuel can be used asfuelfovRPH RI WKH ,,'"fV H[LVWLQJ WKHUPDO

Algae can be grown in briny water and salt water, making it a potentially good fit for the poor quality of
water in the Imperial Valley around the Salton Sea.

Currently, algae biodiesel is expensive with sastceeding $17/MMbtu. However, within the next few
years algadased fuels should significantly decline in cost as new technologies are used to grow and
convert algae into fuel.

To conclude, the.resources that the IID will acquire in the next few yelirbevbased upon proven
technologies used across the world. The IID is already looking into the third compliance period, which
starts in 2017, and the technologies that will assist in meeting the additional RPS goals of 33 percent by
2020 and GHG.emissiaeduction requirements.

The next section discusses how the 11D chooses new generation resources to add to its resource portfolio.

STORAGHERESOURCES

5HQHZDEOH HQHUJ\ UHVRXUFHV LQWHJUDWHG LQWR ,,'fV HOHFWUL
a significant impact on system performance and efficiency. The specific impact focus is on solar energy,

the renewable resources with the most potential for significant penetration in the near term. The table below
illustrates the difference between the oY WKDW VRODU LV DYDLODEOH DQG WKH KI
and down throughout the day:
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Exhibit89: Solar Availability vs. 11D Load Curve

The 1ID is studying a number of potential resources to meet future requiremerits. ivdiny of the
resources are renewable resources using proven technologies, several of the renewable resources are
experimental. The IID is analyzing a number of potential resources to especially remedy the integration of
intermittent resources while mésg the RPS requirements.

The exhibit below is a graph that depictsthe possible operational impacts of providing ancillary services
for intermittent resources.

Exhibit90: Typical Year Representation of Ancillary Services Insesavhen Adding Solar
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BATTERYSTORAGE

IID issued a Request for Qualification and that will'be followedwith the issuance of a Request for Proposal
for the installation of a Battery Energy Storage System. The intermittency of solar resources would be
alleviated should the IID choose to imbed a quick responding resource to mitigate the impacts of solar
integration. 1ID System Operations determined that the BESS characteristic necessary for the IID to
maintain a Balancing Authority include:

Quick responsetthe system can respond faster than ramping or starting existing assets. It can be integrated
into [ID SCADA to respond to AGC. Multiple mode settings to provide customizable performance.

Provides ramping support.

Provides regulation up/down.

Decreases ougg events.

Potential'shutdown of 1ID units for significant periods.

Provides additional capacity to the IID system.

Help absorb ACE imbalance when IID is long.

Provide incremental energy to the system as a spinning reserve.

Reasonable O&M costs.

Provide areasonable response time for IID to make the best operational and economic decisions.
IID solar portfolio = 138MW (planned and actual)

X XX X X X X X X X

Many of these characteristics of use can be automated and several of the modes are constantly being
calculated by the BSS to provide the most optimal settings in any given system situation.

However, the BESS is like any other battery in that it can deteriorate and degrade faster if not set up and
used properly due to the nature of batteries. The life of the batteryyhéepénds upon:
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X Rate of charge
X Rate of discharge
x Depth of charge

The 1ID needs to ensure that the benefits outweigh the costs in battery storage since there are many risks
associated with the development and operation of battery storage. Some of tineltislks

x Cost structure must be strategically arranged to reflect various performance risks/parameters of use
to 1ID.

X Many reliability/system operations related benefits can only be used-by SOC-personnel and not by
the Trading Floor.

X Risks are higher aftehe first several years of use since the BESS may deteriorate faster than
anticipated if not used within the warranty limitations.

x Term of contract must reflect a lenisk approach to the 11D, considering the cost structure.
After 15 minutes of use of smmatic scheduling, other resources.will need to ramp up.
Large battery storage projects of varying technologies are not that common and-sizkdlge
battery storage project as a demo project contains many risks.

X A solar charging energy storage project hat been done before and, therefore, there is no data on
what is the best way to operate the plant:

x Counterparty risk is heavily dependent upon experience and consistent delivery of products and if

a battery storage developer does not:have experiendevigloping or a record of consistent

delivery of their offered technology, 1D is'absorbing a considerable amount of risk.

The location of the project can impact the overall effectiveness of the BESS.

Many unquantified possible benefits come with batsprage, which can be hard to quantify.

Some of the unquantified benefits:

Reduced maintenance costs to lID generation assets.

Reduced usage of IID assets with tiofeuse constraints.

Reduced environmental footprint.

Improved response time.

Ability to bark inexpensive power.

X X X X X

To encourage a competitive process to possibly acquire a battery storage project, 1ID is issuing an RFP to
PHHW ,,"fV.QHHGYV PRYLQJ IRUZDUG $V PRUH LQWHUPLWWHQW UHQ
needs to prepare fordtacquisition of quickesponding generation, like a battery storage project.

In August-of 2016, IID began operations of its 20MWH, 33 megavolt battery energy storage system that
will provide operational support for years to come. It is located next tentéwgy generation station at El

Centro and was developed to mitigate stability and power quality issues as renewable energy sources are
integrated into the local grid.

The project is one of the largest of its kind in the western United States and keaeligg companies are
now looking towards 11D as a leader in battery storage development. IID will use the BESS to complement
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the integration of renewable resources, such as solar, by adding stability and improving power quality while
PHHWLQJ & Dgoresddvve @rielddipditfolio standards. It will also be used to add reliability to the
IID balancing authority wherettbL VW ULFW FDQ XVH WKH % (66 WR 3SEODFN VWDUV

In addition to the environmentally friendly nature of BIESS, it will help smooth power supplies and act

as a spinning reserve and ancillary service resource that is typically required by other expensive resources.
With this in mind, the reduction in operating costs are expected in the first year of openadidmughout

the lifetime of the project. This resource will provide significant savings to the IID ratepayer when used
appropriately.

Additional energy storage will be needed and economically viable as‘costs decrease and renewable
penetration increasés S(ercent

OTHERENERGYSTORAGE

The IID also has the opportunity to explore the option of pump‘storage since there are many hydroelectric
facilities that could be altered at a relatively low cost to provide ee@sgonding generation (within
seconds)d help with the integration of renewable resources. Particularly, the project at Pilot Knob is an
untapped resource that contains a higher capacity output than what is being produced. The facility is 33
MW in capacity, but typically produces no more tha&iViW due to the lack of canal flow for agricultural

water demand. Pilot Knob hydmlant consists of two 16.BIW generators, was built in 1957 and has a
55-foot head. The facilities are in working condition. In the last 10 years, Pilot Knob only gerferated
about 7MW out of the 330: SODQW W.RWDO " JHQHUDWRUYfV FDSDFLW\ PDLQO\
average generates only four months_during.the year, and only one month (July) during the summer. The
lower basin of the hydrplant is normally spilledhto Mexico. Regularly, 26MW of the plant capacity are

not utilized because of the lack of extra volumes of water spilled into Mexico.

IID needs to confirm the feasibility. of converting Pilot Knob hydpdO D QW LQWR/ BUMBHKPSIDFLOL'
The old Alamocanal (approx. one mile long) can be expanded to fit the needed dimensions for the plant
reservoir. A baclof-the-envelope assessment performed 10 years ago concluded that it was possible to
obtain up to 6 hours of.at least BBV of peak energy/day. The gstruction of the reservoir and the

pumping station.will be the majority of the capital investment. The plant will be an excellent peaking
resource with environmental attributes, and will have the ability to back up solar generation due te the non
coincidkeQFH Rl VRODU JHQHUDWLRQ FXUYH YV 'V VI\VWHP GHPDQG
following ancillary services:

Spinning reserves

VAR/voltage support

Regulation

Voltage support

Ramp up

System stability services
Automated Generation Control (A3
Decrease in outage events

S@ "0 o000y
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The most critical element of renewable impact would be the variability of resources and accounting for
VXIILFLHQW FRPPLWPHQW DQG GLVSDWFK Rl UHVHUYH JHQHUDWLR
event that theenewable resource suddenly becomes unavailable. Furthermore, dynamically scheduling the
UHQHZDEOH UHVRXUFHV QRW D SDUW RI VHUYLQJ ,HoWveD RDG ZL(
increaing solar that serves,' 1V O RIDeGui2ln®v generati WR HQVXUH 4,'fV DELOLW\ W
requirements. This can be done by building new quick start gas turbines or battery storage. At this time, the
District has 83MVA 20MWH battery storage system. The battery storggeemis usedor reliability in

RUGHU WR PDLQWDLQ ,,'fV &36 ERXQGD UL H MstarrtangeRrikadOBe VPR R W k
Battery will also beBlackStatFDSDEOH ZKLFK ZLOO LQFUHDVH WKH UHOLDELOLYV
load following of the solar will be keiyn reducing the impact on the system and backing the full loss of the
resource.

Initially many IPPs had made the switch from Static schedulibyt@amic scheduling as a result of BAL
002WECG:-2. Starting in 201@large number of the IPP plamtssertedback toStatic schedules. This will

increase |ID késerve obligation by having to account for m&tatically scheduled HQHUDWLRQ LQ ,,'
BA Ancillary Service Thetable below displays some of the cost and performance data for storage resources
consideed in this IRP:

Exhibit91: Cost and Performance for Candidate Storage Resources

Ancillary services required to move energy through, out of, within or into the 11D BA include:

X Scheduling, System Control and Dispatch Serv@sevice is required to schedule the movement
of energy through, out of, within or into the IID BA.

X Reactive Supply and Voltage Control from Generation Sources SeBeinace is required in order
to maintain voltages in the IID transmission system witlsitegtable limits; IID generation must
produce or absorb reactive power.
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X Regulation and Frequency Response Sernavice is required to provide for the continuous
balancing of resources with load and for maintaining scheduled interconnection frequsriyy at
cycles per second.

x Energy Imbalance Servic8ervice is required when a difference occurs between the scheduled and
actual delivery of energy to a load located within the 11D BA.

X Operating Reserve, Spinning Reserve Sendegvice is required tgerve load immediately in the
event of a system contingency.

x Operating Reserve, Supplemental Reserve SeiSemwice is required to serve load.in the event of
a system contingency; however, it is not available immediately to serve:load but rathermwithin
short period of time.

X Generator Imbalance Servic8ervice is required when a difference occurs between the energy
scheduled and actual delivery of energy from a generating facility located within the 11D BA.

Four types of ancillary services products ii® are frequency response,.regulation, spinning reserve and
nonspinning reserve. Frequency response is the ability of a system or-elements of the system to react or
respond to a change in system frequency.

Regulation or regulating reserve is the amaeis$pinning reserve responsive to Automatic Generation

Control. Regulating reserves are deployed to correct minute to minute deviations in system frequency or
return system frequency to a desired range following a system disturbance. Regulation arsdyas
FRQWURO V\VWHP IUHTXHQF\ WKDW FDQ YDU\ DV JHQHUDWRUYV DFFt
60 hertz. Units and system resources providing regulation are certified by IID and SRSG. The generators
must respond to AGC signals to incseaor decrease their operating levels depending upon the service

being provided, regulation up or regulation down.

Due to the nature of technologies that are online for most of the tim@ér@&nt compared to intermittent
technologies that are onlinerfless hours depending on weather related factors, 11D considers the balance
between these baseload. type of resources compared to the intermittent type of resources. The following
exhibit is a projection of the.renewable resource gelheRa@ L Q ,, rfe/pdutidid R X

Exhibit92: Actual and ForecasteRenewable Technology Breakdown
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REQUEST FORPROPOSAILS

Energy project procurement is most_.eamncal when conducted throughReequest folProposalsThis
process allows develope® R FRPSHWH DQG ,," WR PDLQWDLQ D ArOMMDU SLFWX
2009, the 1ID issued RFPfrom geothermal developers within Imperial County. The purpose of the RFP

was to contract for approximately 80V of geothermal generation by 2013B®OHHW WKH ,,'fV UHQHZ
energy requirements and greenhouse gas emission reduction requirements at the lowesievest the

timelines of possible delivery of geothermal resource generation has been delayed due to additional
opportunities of renewablesourcesHYHUDO RWKHU 5)3V ZHUH LVVXHG RU DGGUH
RFP process between 2013 and 2017 for mostly renewable resources and seasonal energy. These RFPs
resulted in new resources already brought online or will become

The 1ID also wantgdo:investigate the possibility of a joint publicivate partnership with geothermal
developers to develop [HOwned lands with geothermal potential located near the Salton Sea.

Thepurpose of a publjgrivate partnership would be to allow the 11D to taldvantage of tax incentives
available to private entities while at the same time usindrésxfinancing to further reduce costs.

The 11D has received proposals from essentially all of the geothermal developers located in Imperial Valley.

The IID will issue RFPs to address any future needs and to address the preferred resource mix needs as a
result of this IRP. The preferred resource mix is discussed later in this document.

THERMAL GENERATION
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The IID has been evaluating other thermal generation resopropesals. These proposals range from
long-term power purchase agreements to asset ownership of generation constructed by other entities.

The 1ID has identified the appropriate amount of generation by type (base, peaking and intermediate
generation). Somof the types of thermal resources thBt may considemwith additional analysis are
listed below.

POTENTIALGAS-FIRED PEAKING ADDITIONS

Niland Peaker Expansion Option

1. Plant Functional Requirements

X

X X X X

Peaking energy resource

Black-start capable

10-minute sart capable

Minimal or no netwater usgexpected to be a zero discharge facility)
100MW

Permitting Considerations

X

Permitting will be through the California Energy Commission and Imperial County Air Pollution
Control 1ID.

The availability and cost of essions offsets are not known at this time.

Water use will likely be an issue. The.only source is potable water from the Golden State Water
Company. For this reason Niland was not considered a good candidate for baseload generation
when compared to El Centr even’with dry coolingHowever, permit limits to discharge
wastewater to the ditch are being reduced to the point that incoming canal water to the plant will
not meet the discharge criteria.

Given that NGTP Units 1 and 2 were designed with minimal wegerin mind, similar practices

will likely be required again. Henc#or gas turbines, the use of dry, low NOx combustion systems
and an akcooled chiller are likely outcomes. Reciprocating engines, with their low water use (air
cooled radiators), coulalso be an attractive option.

Niland Substation is not that big, and is largely constructed with wooden support structures.
Interconnecting an additional 10@W into Niland Substation may trigger upgrades to the
substation. To the extent that upgradedréggered, that may influence how big a project to build.

Project Key Features

X

Engine Options
0 Gas Turbines
1. With LM6000s already at the site, a logical choice is additional LM6000s. The
LM6000PF is a later dry, low NOx version of the LM6000. GE has saidittha
avoids the issues that IID has experienced with the PDs at Niland. In addition,
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aside from the combustion system, the turbo machinery is the same as the PD,
allowing common spare parts and training. Like the existing two units, this
addition would lilely utilize SPRINT and an agooled chiller.

o Multiple Reciprocating Engines
1. GE Jenbacher J980J624
2. Rolls-Royce Bergen B35:40V12AG, B35:40V16AG, B35:40V20AG
3. Wartsila 9L34SG, 16V34SG, 20V34SG, or 18V50SG
4. With multiple engines, this option would offerelatively constant heat rate over
the range of loads.
5. Inthe smaller engine sizes, building a 1200MW.plant is possible but would involve
a plethora of engines.
6. With air-cooled radiators, reciprocating engines would offer very low water usage.
7. Reciprocatig engines may require a‘larger footprint than gas turbine options,
particularly with smaller engines and/or larger plant sizes.
Air cooling for auxiliaries
Black-start generator
Fuel gas compressors (gas turbine options only)
As part of the project, and thi a larger plant, add a Admin./Control Room/Maintenance Shop
Building
X Expand existing air and water.systems to support new units

X X X X

Reciprocating Engines

Additionally, the IID is currently studying reciprocatinghaturalgasfired peaking generation.
Reciproating engines can acquire full'load status in three minutes or less and maintain quick responding
generation capability to help:with the integration of renewable resources. These units are fairly inexpensive
and can be modularly located near a supply megopocket and function similarly as a peaking generator,

but have the ability for higher levels of rapid response flexibility. Reciprocating engines are also a good
resource to provide VAR support, system stability, AGC, spinning resources, automathkdisghiong

lasting generation ‘output and voltage support at a relatively low cost. IID needs to compare these units to
any other peaking resource or quick responding resource that the 11D is considering.

POTENTIALGASFIRED INTERMEDIATEADDITIONS
El Cento No. 4 Repower

Plant Functional Requirements

X Baseload energy resource

18 The J920is in service but has not yet been deployed to the U.S. Plans are to do so in the next year.
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x Utilize existing Unit 4 steam turbine, condenser and cooling tower
x Duct firing for peaking

1. Permitting Considerations

x If output is limited to a less than B8W increase, than permitiinshould not need to go through
the California Energy Commission. This would place a cap ofiIBEMW on the project. For a
larger output, permitting would need to go through the California Energy Commission and should
be very similar to permitting the itr8 Repower. For the purposes of this study, a ceiling output
of 129.5MW at average annual conditions was assumed.

X Permitting would still involve the Imperial County Air Pollution Control 11D

X Retirement of the existing Unit 4 boiler should provide attlegoartial source of emissions offsets
as well as freeing up the existing Unit 4 water consumption for.use by the repowered Unit 4.

X A new interconnects to IID for the gas turbine generator, including a transmission line similar to
Unit 3, would be requéd. It is not known whether there is a.spare position in the El Centro
Switching Station to accommodate this new connection.

2. Project Key Features

x Gas Turbine Options

0 Given that ECGS already has'GE 7EA and S8BBUs gas turbines installed, introducing a
third turbine model would be an added.complication for operation and maintenance.

o It appears there is room.for a.1x1 GE 7EA in place of the old Unit 3 and Unit 4 boilers.

0 Toincrease turndown as compared to Unit 2, it may be possible to add additional catalyst
to allow operation‘into ranges where the turbine is outside its normal emissioptiant
operating range but within permitted stack emissions. This approach has been used on some
7EAs in Texas.

0 The recoverable exhaust energy of a single 7EA igpeé@nt of the existing Unit 4 boiler
KHDW LQSXW LQWR WKH VWHDP F\FOH 'XFW ILULQJ FRXO(
steamcycle+RZHYHU GXFW ILULQJ LV RQO\ DYDLODEOH RQ ,,'
taking of Automated Generation Controb,3$he value of duct burners can be negated by
the value of taking a unit off AGC and this factor was taken into consideration on the
production cost modeling of these units.

o There appears to be insufficient room to replicate the new Unit 3 2x1 Siemer808GT
combined cycle without impacting the standby diesel generator and possibly interfering
with parts of Unit 3 such as the PDC and central drain sump.

X Refurbish the steam turbine

0 8QLW TV WXUELQH LV RI D PRUH PRGHU Qha@Git)\sted® WKDQ
seals and reheat.

o0 Unit 4 was recently bore scoped and was considered to be in good condition. In addition,
the control system has been upgraded.
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X

X
X

X

o It is unlikely that the full 80OMW output of the steam turbine could be used as the
extractions wald be closed off and all steam going into the steam turbine would exit the
turbine exhaust. In addition, it may not be possible to always achieve thede@@es
Fahrenheit main and reheat steam temperatures given that the exhaust temperature for a 7
EA is about the same. Additional study, engaging Westinghouse (now Siemens Orlando)
is needed to fully understand the viability of this option.

0 Reusing the turbine could offer significant cost savings (a comparablysized turbine would
cost in excess of $20ilon).

0 Atthe same time, using parts of Unit 4 would create an exposure to seismically strengthen
parts of the turbine building; however, the risk should be small since by using the same
steam turbine, extensive structural modifications should not leedee

HRSG with duct burnersalthough as previously mentioned, the actual use and value of duct
burners will depend on the ability to use duct burners when.the unit is taken off AGC, so this benefit
also has actual usage risks that may not pay back testingnt for this.benefit.

0 This would furnish some peaking capacity.

o Duct firing also offers a way to fully utilize-the steam turbine capacity.

Air cooling for auxiliaries
Demolition of Unit 3 and 4 boilers

0 The best location for the gas turbine(s) is whbheeUnit 3 and 4 boilers are located so the
HRSG(s) are close to the steam turbine.

0 The boilers will have to be:demolished some time.

Add auxiliary steam system connecting Units 2, 3 and 4 to allow for faster startups by using steam
from another unit to guand maintain vacuum.

MediumSized Combined Cycle New Build
Plant Functional Requirements

1.

X
X
X

Baseload energy resource
130-150MW
Located near Coachella

Permitting Considerations

X

No site identified as yet; presumably near Coachella Substation with gosd &xdee 11D 230kV

bus.

Permitting will be through the California Energy Commission and South Coast Air Quality
Management IID.

Permitting will require use of the Application for Certification process and will likely be more
involved than permitting the it 3 Repower.

The availability and the cost of emissions offsets are unknown.
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X A study needs to be conducted to determine if the current reliability operator system and current
injection wells will be sufficient to meet production of water needed and shépb waste water
streams.

X A new interconnect to 11D will be required; the extent of which is unknown.

3. Project Key Features

X Given that ECGS already has GE 7EA and SBBUs gas turbines installed, introducing a third
turbine model would be an added comaition for operation and maintenance.

x Potentkial fotHRSG with duct burners

x New steam turbine and condenser

X Air cooling for auxiliaries

Peaker Plant New Build

1. Plant Functional Requirements

Peaking energy resource
Black-start capable
10-minute start capable
Minimal water use
100MW

X X X X X

2. Permitting Considerations

X No site identified as yet.

x Permitting will be through the California Energy Commission and Imperial County Air Pollution
Control IID.

X The availability-and cost of emissions offsets is not known at theés ti

x Water use ‘will likely be an issue as at Niland unless there is a source of reclaimed, degraded or
ground water for use. Like at Niland, a minimal water use plant design may be needed if only
Colorado River or potable water is available. Reciprocatigines, with their low water use (air
cooled radiators), could also be an attractive option.

X__A new interconnect to IID will be required; the extent of which is unknown.

3. Project Key Features

x Engine Options
0 Gas Turbines
1. With LM6000s already in use at Nilana,logical choice is additional LM6000s.
Like the existing NGTP units, a Coachella peaking plant would likely utilize
SPRINT. Whether dry, low NOx or water injection is used for the combustion
system will likely depend on the availability of water.
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2. For a Geenfield project another strong candidate is the LMS100. The water
injected variant offers turndown to 2frcent. Thus it could offer the range in
power of two LM6000s in one engine although at a slightly worse heat rate.

o Multiple Reciprocating Engines
1. GE Jenbacher J920DJ624
2. Rolls-Royce Bergen B35:40V12AG, B35:40V16AG, B35:40V20AG
3. Wartsila 9L34SG, 16V34SG, 20V34SG, or 18V50SG
4. With multiple engines, this option would offer a relatively constant heat rate over
the range of loads.
5. Inthe smaller engineézes, building a 100MW plant is possible but would involve
a plethora of engines.
6. With air-cooled radiators, reciprocating engines would offer very low water usage.
7. Reciprocating engines may require a larger footprint than gas turbine options,
particularly with smaller engines and/or larger plant sizes.
X Air cooling for auxiliaries
X Black-start generator
x Fuel gas compressors (gas turbine options only)

Below is a summary of the cost and performance data for all conventional generation considered in this
IRP:

Exhibit93: Cost and Performance-Data for All Conventional Resources Studied

¥ The J920 is in service but has not yet been deployed to the U.S. Plans are to do so in the next year.
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VEHICLEELECTRIFICATIOROTENTIAL

IID has studied the potential impacts of providing a program(s) that incentivize customers to buy and
utilitize eledric vehicles.The main goal was to analyze a@mpacts on the utility and the consumer to
explore any realizable value in a program that complies SBI35% guidelines. Some of the key
considerations that are important in a vehicle electrification progmnd its costs and benefits are as
follows:

- Cost per mile

- Driving range

- Energy input to IID system

- Charging time

- Type of Vehicle (BEV/PHEV)
- Consumer Perspective

- Program risks

- Vehicle Market Share
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Nationally, the number of electric vehicles is incregsignificantly due to better technology, state
regulation and lower vehicle prices; as a result of this several nationwide pilot programs are put in place
for Battery Electric Vehicles and Piig Hybrid Electric Vehicle. Integrating Electric Vehicles/baa

direct impact to utility energy grid, and there are many variables we need to take in consideration for
move to the Vehicle Electrification Programs, such as types of charging stations, electric vehicles
characteristics, possible charging hours dutivegday, and how these variables affect energy utilities
system.

Light Duty Vehicle Sales

,Q WKH ODVW \HDUV &DOLIRUQLD KDV LQFUHDVH WKH HOHFWULF Y|
sales were 496,190 and California had 231,482 éfpisesents the 4¥ercent. If we compare the month

of August of 2016 national sales was 14,973 and in California 7,786 this.gave a participation of 52

percent of electric vehicles. Most of these sales are concentrates in the metropolitan areas sach as L

Angeles, Sacramento, San Francisco, San Diego, etc. where utility companies put in place rebate

programs to promote vehicle electrification especially on residential customers.

Light Duty Charging Stations

In the market exighreecharging stationsPWHJRULHYVY WKDW DUH 3/HYHO ~ EDVHG R(
"D 9 FLUFXLW DQG :3dhiangiHgOA sunimad df @hakying time and costs are show
below.

Exhibit94: BEV & PHEV Changing Stations Categories Summary

Charging Time Cost (dlls) BEV (hrs.) PHEYV (hrs.)
Level 1 (120V) 0-600 12-71.5 3-16.5
Level 2 (240V) 500-12,660 2521 1-4.5
Level 3 (480V) | 8,50050,000 <05 <0.3

For Level 1 the cost is for the plugging cord, no electric circuit modification isedestt can be

connected to the normal 120V receptacles (electric outlets) at home.

Regarding Level 2 in last year and 2016 charger installation increase due to the Federal tax credit which
depends on the size of the vehicle and its battery capacity agg cgnto 1,000 dollars also utilities

are offering rebates that can go up to 500 dofléws residential installations. Most of the utilities that

offers this rebates program are expecting more Level 2 residential installations, and a typicalesetup i
240V system based on a 20nps circuit. Manufacturing companies are investing on optimize Level 2
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chargers, in the market it is available only thea{p system, they are working o@-dmpor higher

systems that can reduce in half the charging tinb@inparison with the existing 3mp system.

Additionally, the amperage of the chargers used in each vehicle can change the charging times. The table
below illustrates these time variances:

Exhibit 95: Charing Time Variances ofdvel 2 Changing Station

A typical charger size for a level 2 is a&®ps system which can fully charge a 30kWh battery in
approximately 4.17 hours, as we increase the:amperage we reduce the charging time. Level 2 chargers can
go up to 80 amps, ang Imoving torthis amperage rating charging time can be reduce to 1.56 hours.
Customers need to take in consideration'that increasing the amps reduce charging time and also increase
the cost of the charging stations.

No plans for the nearfuture for LeveltRis will be commercial only.

1 http://www.pevcollaborative.org/pesalesdashboard

2 http://www.afdc.energy.gov/laws/10513

3 https://www.epaugov/cati/workplaegectricvehiclechargingstationscaliforniassouthcoast#incentiveseh
install

Light Duty Electric Vehicle Charging Habits

In the past all analysis/calculation was made assuming how many hours the electric vehicles needed to be
100percent233harged and was taking in consideration that most of electric vehicles charging occurs

during nighthours (start charging atof 8p.m.) In the last quarter of 2015 when the majority of the new
customer change from Level 1 to level 2 we have a different energy consumption sbtgReeeplug-in
the-vehielehe logic of the charger is different. Le&tevices setup an hour at the one the vehicle need
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to be 10@ercentin most common cases isaén). The graph below reflects the energy consumption
between level 1 & Level 2 chargers.

Exhibit96: Energy Consumption of LeveBlLevel 2 Changing Stations

The grap is taking in consideration a single customer tmeg starts charging the vehicle gi.6n, and
they need to have 1@&rcentcharged by &.m

ConsumerLight Duty Vehicles Transportation Impact

In the next analysige calculate the cost per mile for the three categories (gasoline, PHEV and4BEV).
modelslight-duty vehiclesvere analyzed and the table below shows the average. For compare each
category was used.dollars per mile ($/mi) units.

Forthe vehicle populaRQ DQG PLOHVY WUDYHOHG SHU GD\ LQ WKH DQDO\VLV
EMFAC Web Databasé& he cost is taking in consideration two factors, that are the vehicle cost and the

fuel cost. For the vehicle cost we divide the total cost of the vehicl@® 000 miles. Only for BEV and

PHEV tax credit was applied to the total cost of the vehicle, credit depends on the type of vehicle and

battery size.

And for the fuel cost all units was analyzed separate and take in consideration the type of veliele, eng
efficiency, battery size, and other variables that can affect the cost per mile. The variables stay constant to
all the vehicles analysis was the energy price and the fuel price.
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The energy residential rate was the same for all vehicles and was 1it3.peekWh, and the same
applied to the fuel cost was use 2.79 dlls/gl on along the study.

Exhibit97: Light Duty PHEV & BEV Characteristics

BEV have the better cost of 8 &/mi but we need to considerer that the mile ranges famm58-335

miles per battery 10Percentcharged. BEV customers need to charge at home, not too many charging
stations are in Imperial Valley so in most of the cases we are taking in consideration a4 OHV
radius travel from home. PHEV have dtbemile rangeZ70-640 but they have a highest cost of the
three categories 43 $/mi, one of the factors is that most of the PHEV receive a percentage of the tax
credit while BEV can have 1Qfkercentof the tax credit.

Gasoline engines have.the highasare in the market, the cost per mile is higher than the BEV, and lower
than PHEV. Gas based motors have a minimum loading tank comparingperte@icharging time of
BEV, also gas stations are available along the Imperial Valley and the US.

In the last year Fuel Cells Vehicles has been introduce to the market, the fuel FCV in a technology that
use hydrogen as fuel and is a zero emission unit. FCV cost are higher in comparison to BEV, PHEV and
conventional gas engines, in the US there are not too malmggen stations and recharge fuel time is

very similar to.the gas based engines.

Various light duty vehiclesobserved

Models selected for the study are the ones that represpet@nif the nationwide market share. The
first part (highlighted in redare the BEV and the next section (highlighted in blue) is the PHEV portion.
We also include an estimation hours of charging time, this section is divided by Level Type and the
calculation is based on the battery size of each vehicle. In the table lbeltve anodels we analyzed, the

Exhibit98: BEV and PHEV cost analysis by vehicle models
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BEV and PHEV units can receive a Federal tax credit up to $7,500. Tax credit depends on the battery size
of the vehicles, with a minimum katy pack of 4kW for $2,500 and $7,500 for a 16kW or more.

PHEV have a less charging time due to the hybrid electric/gas engine. BEV customer charge the units at
night, and there are a few charging stations at the workplace. available Mile range otV .

Most of the PHEV customer charge automobile once.a day and when the battery is discharged the engine
switch to gasoline. For the BEV is a different condition because there is no alternate fuel and this affects
the customer habits. Three typesoénarios are-analyzed under BEV units.

1) Onecharge per day. Customers need tobe plug the vehicle at home and have the parnitdi@0
charge for a certain hour in the morning (gcentof the customers are in this category)

2) Two charges per day. Custems need to be plug the vehicle at home and have the unit 100
percentcharge for.a certain hour in the morning, and also they charge the vehicle at work (36
percenf the customers).

3) Three charges per day. Customers need to be plug the vehicle at hdmaeettte unit 100
percentcharge for a certain hour in the morning, charge the vehicle at work, and another charge
at home after work-(1gercentof the customers)

When customer need to charge more than once a day and the charging time is a limitaddahdo
vehicle, customers strongly prefer shorter charging periods. Install a Level 2 charging station cost
approximately $1,600, and in some cases double this price due to extra modification to their electric
system, this is the main reason customeratomigrate from Level 1 to Level 2. Utilities setup rebate
programs for customers that install Level 2 charging stations, this is to incentive residential and
commercial customer. In general, as more customers connect to the grid the better benefgshecaus
complement and balance intermittent renewable energy.

Mile range and charging time are very strong variable that customers analyze before moving to vehicle
electrification. The next graph we put together all the vehicle and the bars illustrataliales per
fully charge, the green line represents the cost per mile for each vehicle.
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The graph below illustrates mile range and cost per mile between BEV and PHEV.

Exhibit99: Mile Range and Cost Between BEV and PHEV

Analysis of Potential Programs

Based on the information above, 1ID observed several program structures and their impact potential.
Furthermore, the investment potential and return of revenues through greater loads was used to determine
the potential value of program. The two basic programs studied were as follows:

- Charging station rebate
For customer Level 1 is a good option, is the lowest cost in most of the cases, no modifications to
the existing electric circuit, and charging time is longer (usually chaaigiele at night hours).
Level 2 can reduce the charging time in a half but require customer investment. Level 2 minimize
intermittent impacts due to renewable resources, more customers interconnect are better to the
utility electric system. IID can pron® Level 2 installation with a rebate program for residential
and commercial customers. Most of the utilities in California offer rebates up to $500 per
residential charging stations and $1,000 for commercial applications.

- Charging station based progranegdribe)

- Customer based program (describe)

The coverage scenarios and the estimated saturation levels for the studies are as follows:
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T Total light duty vehicles estimated for all 1ID customers:
f Appraximately286,248
T Scenarios studied of total saturatiorafifvehicles in 11D area converted to BEV or PHEV and
incentivized to charge batteries:
f 5percent
f 15percent
f 30percent
¥ Each scenario added a certain amount of energy (i.e., revenues) to the 1ID system that was
calculated and attributed to the public peogr
The results were observed in two forms:
1. A single year return on investment
2. 10 year NPV return on investment
Below are two tables that summarize the two versions:
Single Year

Exhibit 100 BEV & PHEV System Impact and Public Pragrs Potential (Singer Year)

Exhibit101: BEV & PHEV System Impact and Public Programs Potential (10 Years)

In.addition to the above analysis, IID will also consider the potgmtigramghat allow full vertical
integration of edctric vehicles. Such programssnilarto vehicleto-grid that provides an all inclusive

system that allows EM® communicate with the grid and even sell denr@asgonseservices by either
returning electricity to the grid or by throttling their charging rate. This type of program caallalso

EVsto store and diharge electdity generated from renewable resources that tend to fluctuate based on
weatherpatterns.

Medium-Heavy Duty Vehicles Electrification Impact and Programs Potential
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The vehicles electrification analysis abovemsinly focus on lightluty vehicles. 1ID also did some

research on mediwmeavy duty vehicles electrification impact and programs since meudawvy duty
YHKLFOHVY DOVR SOD\ LPSRUWDQW UROH LQ LQ &DOLIRUQLDTV U
transportation goals. Four categories of medikli D Y\ GXW\ YHKLFOHY DUH FROQWLGHUHG
duty vehicles research and analysis: public transit buses, school buses, other buses (the buses not owned or
operated by transit agencies or schootritis, such as hotel/airport shuttle buses, commercial fleets,

military transport and etc.) and mediuktHD Y\ GXW\ IUHLJKW WUXFENV $FFRUGLQJ
GVWR<8,500 Ib is Light Duty Vehicle, GVWR>8501 Ib is MediumHD Y\ 'XW\ QHKLFOH &$5¢
EMFAC Web Database provides detailed data on the vehicle population and miles traveled per day and per
year by the four categories of medikHD Y\ GXW\ YHKLFOHV RSHUDWHG LQ ,,'fV V
exhibit shows.

We also collected the cost performariaformation of the"mainstream models and manufacturer in the
current mediurrheavy duty vehicles market such as engine efficiency, battery size, mileage range after full
charge and etc. as the below exhibit shows.

Based on‘the information above, we utleel same approach as that of light duty vehicles to analyze the
potential load impact and value of potential public incentive programs. $teparios were studied by the
different levels of saturation of medidneavy duty electric vehicles:@gercent 15 percentand 30percent

Each scenario added a certain amount of energy and revenues to the 11D system, as the below exhibit shows:
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From the table above we can see that public transit buses have the smallest impact to lID system load
because only 70 plib transit buses totally are operated in IID service area and'each bus travels around 127
miles per day. So even we assume8frenof these 70 public transit buses are replaced by electric buses,
the load impact is little, only 1,914 MWh a year; if agsume these buses only charge during off peak, the

off peak impact is only 0.66MW. On the other hand, medngavy duty-freight trucks have the largest

load impact to IID system. If we assume thapg@centof those freight trucks.operated in 1ID servarea

are replaced by electric trucks and are charged with IID" provided electricity, the load impact is
222,631MWh, it could bring 1ID more th&28 millionin revenues per year.

Similar as the assumptions of the potential public programs in the light/elatgles analysis above, 70
percentof revenues are used for the investment of the public programs to incentivize transportation
electrification. Two public programs are designed in the analysis: charging station rebate and customer
rebate; the public pgrams are observed in two forms: single year return on investment; 10 year NPV return
on investment. It was noticed that the charging station-cost for mddiamny duty vehicles are much more
expensive than the ones used for light.duty. vehicles ($105¢00efel 2, $600,000 for Level 3 in the
calculations below)

The results are as the below exhibits shows:

Grid Impact
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If the number of electric vehicles increase significantly, additional grid studies require to determine if
system upgrade or modificatis are need to support the extra energy demand. Several actions plans can
put together before start upgrading the electrical system, such as

X Monitor and track the consumptions shapes and try to optimize charging station by start them
when energy begins ttecrease (as example when air conditioning units are not running).

x Other utilities along the US have two energy prices, utilities offer a lower kWh'price during the
hours that the energy begins to decrease (usually at night hours).

These are the signifiohimpacts, 1ID need to track each circuit and monitor the quantity and demand of
the electric vehicle charging station.

Chapter 6: IRP Modeling Assumptions

This section reviews some of thrgut assumptions needed for evaluating the candidate resmtioes
listed in Chapter 5. The evaluation required multiple assumptions including assumptions for the following
key variables:

Challenges facing 11D

Other Risks faced by 11D

Natural gas prices

Market energy prices

Cost of capital'assumptions

Escalatiorrate and discount rate assumptions
Planning.reserve margin

Modelingapproach

X X X X X X X X

CHALLENGESFACING IID

During the process of this IRP, IID has identifitnleekey areas where 1ID is facing the most critical
challenges. These challenges create a situatiomewdecisions made today can be based on a set of
assumptions that can be very wrong due to the levels of severity in these challenges. As a result, below is a
summary of those challenges that were factored into the resource modeling and risk assestmsent for
IRP:

LOAD:

Load growth is a key piece that all decisions are based upon. If load grows faster than expected, then

resource needs increase and IID must be prepared for this. On the other hand, if load does not grow or if
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load decreases, then any dexis made today based on load growth will result in significant losses. In this
type of environment, load forecast accuracy is critical to these decisions. However, there are several aspects
about forecasting load that have become more significantly antexhd greater uncertainty leads to
greater volatility in load. The results of the load forecast are discussed in much greater detail earlier in this
document, but this uncertainty is a result in the following variables that are under constant change:

- Rodtop solar penetration

- Energy efficiency impact

- Electric vehicles

- Industrial load in the IID system
- Regulatory requirements

Below is an illustration how each of these competing variables cause situations of load growth or of load
degradation:

Exhibit 10: Load Bears and Bulls
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With these challenges, IID has also identified several areas of opportunity within these challenges
including:

Incentivizing industrial load growth

Incentivizing electric vehicles

Invest in total smart meter saturation

Adjusting custmer electric rates to reflect balancing costs more accurately

RESOURCES
OXFK RI ,,’fV UHVRXUFH IOHHW LV TXLWH ROG VR PDQ\ RI WKH FKDC

R

DQ DJLQJ IOHHW %HORZ LV D OLYV WertigyWwdssuréeési\ FKDOOHQJHV UH

Forced outage rates (perceived outage rates vs actual outages)
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- Unit reliability
- High cost of operations and maintenance
- Flexibility
o0 Hourly and Intrahour
0 Ramping speed
o Ancillary requirements
o Over generation and ndlexible resources

However, with these challenges, this IRP has identified areas where opportunitiesare presented and they
are as follows:

- Timing of added resources can match need timeline

- Quick COD of fairly inexpensive energy storage to address current system concerns
- Improving technologies

- Investing in unit capabilities

- Timely GHG allowance sales to absorb some cost impacts

- Neighboring market opportunities of ancillary support

- Resource repositioning

- Market access alternatives in natural gas.and energy

TRANSMISSION

IID is located in strategically advantageous. area in relation to transmission resources. Some of the
challenges 1ID faces related to transmission. also offer opportunity to IID to offer lower cost and more
reliable energy service to its customers. IID has a numbePd UNHW DFFHVV SRLQWV WR F
generation fleet of resources on‘a daily.and even hourly basis. Access to CAISO offers opportunities to take
advantage of CAISO sporadic negative priced energy markets. However, during times of price spikes and
extremely high prices, 11D has the option of accessing-GaiSO energy delivery hubs. This market

dynamic provides opportunity, but it also presents various challenges due to pricing dynamics being
uncertain between various daily profile shapes and theanadints and how all of that relates to 11D
constantly changing load.

$V GLVFXVVHG LQ WKLV GRFXPHQW WKH FRQFHSW RI 35HJLRQDOL]
SROLF\' DQG ,,'fV PDUNHW DFFHVV DQG V\V WresRuduped nQeF suQnJaD FW L Y |
policy. With these-uncertainties along with other regulatory uncertainties, 11D is faced with the challenge
of.deciding today for a 280 year period that contains a significant range payback potential. [ID can address

some of thee challenges by constantly monitoring seasonal opportunities at various transmission hubs and
seek to participate in ancillary markets.

OTHERKEY RISk FACTORSFACED BY THEIID

The natural gas and energy commodity markets are known as the most volatileditymmarkets and
therefore include volume, budgetary and price risks. This means that every purchase that the 1ID makes has
inherent risks that are constantly varying with potential cost impacts. Each purchase can contain varying
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levels of risk dependingn the structure of the agreed terms. Each term that is outlined in agreements for
development of generation facilities, natural gas, energy/capacity, emission allowances and offsets,
renewable products and other energy related commodities can be ¢aiticzdtimated 6@0 percentof

total costs) to the level of risk contained in a given purchase. Some of the key examples of risk that are
observed in most or all transactions include the following:

Forecasting RiskThe financial risk associated to voluime variations of forecasts to actuals due to
weather, economic and other uncontrollable forces. The IID makes itddongnatural gas and energy
purchases based upon sophisticated forecasts of demand and energy requirements. If the forecast is too
high, the IID purchases too much and may have to sell at a loss. If the forecast is too low, the 1ID may not
purchase enough in the forward markets and have to purchase additional energy and/or natural gas in the
spot markets at a higher cost.

Regulatory RiskThe risk associated with having to meet new market regulations or changes in regulatory
directions. An example of this is the GHG emission restrictions imposed by the state after the IID had made
a substantial investment in a cdiaéd generation facilit.

Market Price RiskThere are risks that forward purchases are made at the wrong time. Energy and natural
gas prices fluctuate daily. A purchase made several months (or years) ago may be expensive compared to
WRGD\TV SULFH &RQYH U Yatu@al gab culdl @eHm&k idr@ridre tbdalg than when it was
made in the past.

CounterParty Risk The risk associated-with purchases and sales to cepantiges that refuse or are unable
to perform. This may result in either a loss due to nonpaymemdéogy supplies or an inability to provide
contracted deliveries resulting in higher costs to purchase replacement supplies.

Supply Risk The risk associated with a generation unit or transmission line having a forced outage that
affects its ability to proide energy. Failure of a generator may result in having to purchase energy at higher
prices or even threaten the reliability of the system.

Process RiskThe risk associated with the process of developing or procuring a structured transaction for
gas, poweor environmental commaodities such as RECs or emissions allowances/offsets. The time involved
with deciding what type of structure is best, the time it takes to make the decision, the time it takes to
evaluate proposals and the time that it takes to lceseecute all have an implied amount of risk. If the
IIDdoes not consider the importance of processing transaction, then the value of the underlying commodity
is at risk of fluctuation and IID could be exposed.

These are just a few examples of the tfskt the 11D faces in its daily power supply decisions. The IID
attempts to minimize the effects of risks in its daily purchases of energy and natural gas but it will never
succeed in totally eliminating the financial impact of risk.

PURCHASING NATURAL GAS AND ENERGY
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One of the largest expenses of e is the cost ohatural gas supplies for internal generation.

In the wholesale market, natural gas is traded on a million BTU badW\Mdtu, (sometimes referred to

as a decatherm). Natural gas has apprately 1,000 BT@ per cubic foot (cf) of gas. Therefore,
DSSUR[LPDWHO\ FI RI JDV LV HTXLYDOHQW WR ,Whicte 78TV 5t
are 100 cf or 100,000 BTU.

National gas prices are quoted for delivery at Henry Hubadirng point near New Orleans. The Henry

Hub gas is the trading point for all future trades on the New York Mercantile Exchange (NYMEX).
However, there are regional trading points where trades occur at prices higher or'lower than the NYMEX
price dependingpon local demand. The difference between the Henry Hub price and a specific trading
point is called the basis.

7KH VSRW SULFH RI JDV LV WKH FXUUHQW. GD\YV SULFH RI JDV DW
price of gas is the price of gasliered at a specific delivery point at some time in the future. Generally,

future prices are for a specific amount of gas delivered each day-of the month while spot gas can be any
guantity of gas.

ThellD purchases gas for use in its internal generatidme&outherrCalifornia Citygate (SoCal Citygate),
a virtual trading point created by the CPUC comprised of a number of pipeline deliveryiptoritse
SouthernCalifornia Gas $oCal Gagdistribution. pipelines.

Due to the recent construction of aglipe that extends the Yuma lateral from Ogilby to Ehrenburg, the
Yucca power plant can utilize fuel supplies that.can be delivered to the El Paso South Mainline natural gas
delivery hub.Previously, the supply hub was the El Paso Permian Basin and théypelof hedging
possible for the Yucca gas supply was financial, which came with higher risks and additional trading hub
basis differential cost§.he.new pipelina@arrangement allows 11D the flexibility to hedge physical natural

gas for use at the Yucggeneration facilitywhich was not possible before the pipeline existed. With this
ability to hedge, lID-can reduce price/cost fluctuation exposure and avoid pgagmdpasis differential

fees between delivery to'the Yucca plant and the El Paso Pernsam Ba

LONG-TERM PERSPECTIVE OFGAS AND ENERGY MARKETS

v TVA(QHUJA\ '"HSDUWPHQW LV FRQWLQXRXVO\ REVHUYLQJ WKH JDV
long-term basis. There are various types of fundamental drivers that drive each of the marketshiiat ca

indicate the general price direction of the markets. However, predicting prices or the moment of price
direction change is not possible. For this reason, IID keeps a close watch on both the fundamental market
drivers and the technical market indmat Since the energy market and the gas market maintain a fairly

20 A BTU is the amount of heat necessary to raise onecpofiwater from 60 degrees to 61 degrees Fahrenheit
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robust correlation, the following are someaut not all,of the fundamental market indicators that 11D
observes:

- Naturalgasstorage

- Regional and national demand trends

- Weather patterns thdtive demand

- Naturalgas drilling rigs online

- Crude ol pricing trends

- The value of the dollar

- The condition of the economy

- Major outages from various fuel sources

- Market related volatility in the short and long term

- Interest rates that could affect thekrpremium paid for.futures contracts

The above considerations, along with others, can be helpful to indicate the martadtcondition, but
relativeto,,'fV QDWXUDO JDV ,She YollowihdgOnsHBraithk Wd dvigtantly observed:

- The immct of a purchase or a lack of @ purchase on the fuel and purchased power budget

- The Value at Risk measure of the‘budget

- Potential transaction structure. alternatives

- The purchase price at the time of execution vs. the purchase price assumption in the budge
for the month of the year purchasing

- The forecast volume of natural gas/energy/capacity needs

- Scheduled maintenance on internal resources

Some of the above considerations are‘also heavily dependentipohl G\ Q D P LifkerRdl deci§ivn

process. lI0s constantly.ensuring that'the correct decisions are made and will be made in future activities

and due to things like.weather, forced outages and economic conditions being unsystematic, IID considers
many variables as<potential outcomes to assure dptietisions ardormulated VLQFH ,,'fV QDWXUDC
requirements are significant in volume and significant in potential cost. The following exhibit illustrates

the actual annual natural gas usage and the projected usage for both native/internal hssafatthe

Yucca plant

Exhibit102 Natural Gas Usage and Projected Usage
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The following exhibit'aggregates all natural gas requirements and displays percentage of the total natural
gas cost as a portion of the total fuetlgpurchased power costs

Exhibit 103 Natural Gas Costs as a Portion of the Energy Supply Costs:-202Q2
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IV EXGIJHWLQJ SURFHVV.KH eyt expeGatichsl Qf G gdsQuniVehetgyOpRahg
markets and theprocurement programnd.projected needweavily depend on the markets as well. The
understanding of the impact of the markets on'the budget is crucial to the management of the budget and
the procurement program. The letegm expectations of the marketscandmost likely, will be different

than the expectations that were held at the time of creating and submitting a fuel and purchased power
budget forboard approval:

The following exhibit represents a lotgrm price forecast of energy and natural gasep at trading hubs
that IID uses to bring in‘'supplies of natural gas (SoCal) and energyg@eEnergy Price)
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Exhibit 104: Long-Term Price Forecast (Basgase)

As shownabove the near term (2028020) price forecass showing a majoincreasean gas and energy
prices,andso thellD must maintain a clear strategy in approaching this potential increase so that the rates

and revenues can correlate to the costs. Additiortallygas and energy markets have a tendenimiow

HDFK RWKHU DQG WKH SULFH IRUHFDVWYV XVHG LQ ,,'TfV $©DQQLQJ
day pricing activity cause the gas and.energy market correlatigaryowhich could result in varying

dispatch decisions. Additionallyhé above price forecast shows tase casexpected pricing forecast.

However, to fully review market conditions and their impact on both operational dispatch decisions and
long-term procurement/development decisioasrange of potential outcomesust beobservedand

studied The following chart‘compares thgase castorecast with the high and low pricing forecast in gas

prices:

Exhibit 105 Long-Term Gas Price Forecast Comparison of B&sse, High and Low Scenarios
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As previaisly discussed, energy prices and gas prices-tend. to have a fairly strong relationship over the

course of a year, so the following exhibit demonestite market forecast for energy prices with a similar
trend to gas price forecasts

Exhibit 106 Long-Term Energy Price Forecast ComparisorDifferentScenarios

The above pricing scenarios were used as a part of many of the studies performed for this IRP. The variance
between each of the scenarios presents an insurmountabléyctpatsk. These risks of varying pricing
VFHQDULRYVY PXVW EH FRQVLGHUHG LQ DQ\ RI ,,"fV GHFLVLRQV

IMPACT OFSHALE GAS
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Many analysts expect that the shale gas production will continue to increase, not only in the U.S. but also
in many other countries anle EIA will continue to research how the potential for exporting some of this
excess supply will affect the lorigrm gas and power markets. One impact is a reduction in carbon dioxide
emissions. This occurs when the supply of natural gas in the UnSugplus then lower emitting natural
gasfired generation becomes more economically efficient than other higher carbon dioxide emitting
generatorsuch ascoakHired plants. The following chart illustrates the increase of natural gas supplies as
reportel by the EIA:

Exhibit107: U.S. Natural Gas Storage History

As observed in the above chart, the supply of natural gas has greatly increased, especially since 2008 where
prices spiked all the way to $B/MMbtu.. 7R G D\ § V sRixtte$Hrdhge and much of this reduction

in natural gas prices can be attributed to the new influx of supply from theeshaletion proces$n 2008,

the peak supply in storage was about'3,500 BCF and in 2013, the storage climbed all the wa318G{bou

BCF at the end of the.injection seasaich is an increase of about g6rcent Should the government

place a hefty taxmothe developers of shale extraction or if the shale extraction was somehow limited due

to environmental reasons, then thwact of the londerm pricing market will be acute.

IMPACT OFCARBON ANDRPSINTEGRATION

AB V. &b radeProgram along with SBx1 2 RPS law both provide new markets. With new markets
come correlations to other markets and the fundamental impace aftliler marketsThe first carbon

auction was held in 2013 and prices did not surge to any unreasonable levels. However, if prices were to
spike to higher than normal pricing, then the gas and power markets will be imsaetedthe carbon

price must beonsidered in any economic dispatch decision of all carbon emitting resources, be it an import
or seltgeneration. A cost adder should be observed for all generic/unspecified power imported into
California, reflecting an average carbon content of .45toW#iMf the source is known, then WSPP has
created a new schedule for transactions called Schepwleicghwill allow for traders to calculate an exact
emissions charge.
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SHORT-TERM PERSPECTIVE OFGAS AND ENERGY MARKETS

Like the longterm markets of gas dnenergy, there are many contributing factors that fundamentally
impact the shorterm pricing marketsThe shorterm market isslightly more sensitive to major unit
outages and the general market sentiment.

IMPACT OFSONGNUCLEARGENERATIONOUTAGE

The San Onofre Nuclear Generating Statiomag/nduring the summer of 2012 grauring this summer

the daily market was a bit more volatile than the previous couple of years. Theaswitfline for the
summer of 2013 andill be decommissioned. Thmarketanalysts are constantly discussing the impact of
the retirement ofmore than 2000 MWbf conventional fuel source generated. power. ‘Analysts have
estimated the overdiinancialimpact of the SONGS outagemywherefrom $250to $350 million dollars

on the eletricity pricing market.

Additionally, 1ID is constantly monitoring the volatility in both of the markets. Volatility is the measure of

the variation in price from one point in time to anothEhe dayto-day volatility is critical to the day of
transactn.Some days can be more volatile than others, which can be a good thing or a bad thing depending
on the direction of price change.

Exhibit 108 Daily Gas Price Open and Close with*Volatility
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As illustrated above, as the deyday prices contain greater price changes, then the volatility increases.
Currently, for the montbf NovemberR2018, the volatility has increased recently since the time of expiration
is becoming closer and closer to termination.

TRANSPORTATIONCOSTS

Transportation costs comprise a significant portion oflthefV QDWXUDO JDV FRViAeV 7UDQV
SoCal Gagipeline system is around $0.46¥Mbtu, while onthe APS gas transportation systen (used to

supply the Yucca Steam Plant fuel requirements)itasind $0.50/M1btu (including a 7.0.percent utility

user tax). This cost is arouBel0 percent of the total cost of natural gas toliBe

However, more recently, the backbone transmission service has significantly increased in volatility ranging
from 50¢$10/mmbtu. This recent volatility situation may continue and if this.is the case, then 11D will
more constantly relay on resources that utilize supply from other pipeline delivery systems or other types
of resources.

SPOT VERSUSFUTURE PRICES

The priceof natural gas has a temporal, or time,value. Natural gas prices vary by day and season even
though the trend of natural gas prices may be up or.down at any time.

The spot price of gas is the daily price at a specific delivery point, for ex&wopteerrCalifornia Citygate
or Ehrenberg trading hubs on the western transmission system pipeline.

The forward price curve ithe following exhibitshows the future price of natural gas for specific months
in the future (for delivery at Henry Hubbmpared to thenonthly price forecast of the daily spot market

Exhibit 109 Futures Contract Price vs. Forecasted Daily Price
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As seen above, the future contract price curve will always contain a premium and thus the distance between
the forecasted daily spot price and the futures contract prices:is known as fheenglm. 11D constantly

studies these variances for the procurement program.to strategically monitor the underlying meaning in the
market and level of risk that the market maylynin the futures contract prices as compared to the daily
spot prices.

Forward curves tend to be upward sloping, reflecting the cost of storing gas from month to month and
seasonal demands for gas.

An upward sloping forward curve illustrates why it iffidult for the IID to purchase gas years into the
future to fix prices. The current forward price for gas delivered in Decemb@&r #0lexample, is more
than double the current spot price of gas. As we move closer to the Decenbde®Hry date foigas,
the forward price and.the spot price will converge. What is not known is whether Decem®eri264
ZLOO PRYH WRZDUG WRGD\fV VSRW SULFH RU YLFH YHUVD

BURNER-TIP PRICES

Thereare so many additional costs associated with delivery of gas to a getieaaitise of a contract or
daily price underestimates the cost of producing energy.

Instead of using the spot price as an estimate of gas costs, a better indicator of natural gas costs is the burner
tip price. The burnetip cost includes the cost of gasansportation, taxes, scheduling fees and any other
cost necessary to deliver gas to the generator.

The burneitip cost is generally around $-81/MMbtu greater for thdlD or around 10 percent greater
than the cost of the gas commaodity itself.
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FIRM PURCHASES

The easiest way to purchase gas is a firm purchase of a specified quantity of natural gas at a specific location.
For example, thdD could purchase 5,000 Mbtwday of natural gas delivered at SoCal Citygate at either
a fixed price or the daily spprice of gas (referred to as the index price).

JLUP SXUFKDVHYV PDNH XS WKH E X GiNn §ab medhy thathX the supihiées deesddt KDV H \
deliver the specified quantities of gas, it will be liable for any additional costs_incurred D ther
replacing the contract quantity.

The advantage of a firm purchase is that the quantity, term, price and delivery.point are all known. The
disadvantage is that prices may decline between the time that the purchase is made and the gas is actually
bumed.

CaLL OPTIONS

ThellD uses call options to cap the price it will pay for natural gas.

A call option allows the purchaser to buy the right.to purchase a specific quantity of natural gas at a fixed
price (called the strike price) regardless of the makee. For example, tHéD may purchase a call option

for 2,000/MMbtu per day of gas at SoCal Citygate at a price of $7.508kd. If gas prices are greater than
$7.50/MMbtu, then thdID would exercise-ts:right.and pay the strike price. If prices vem®than $7.50,

thellD would not exercise its right and-instead purchase in the market at the lower price.

The price that théD has to pay for call. options depends upon the time left to exercise an option and the
strike price relative to the mark&tThe lower the strike price, the higher the option premium. Also, the
further out in time the option.is, the greater the price reflecting uncertainty about the future direction of the
market.

ThellD has to balance current'and forward prices with optionthdrbest case, any option purchased by
thellD would not.be exercised, meaning that daily market natural gas prices were less than the strike price
and theID could buy gas less expensively.

Options are used to cap natural gas costs. An option is postegainst the financial impact of high gas
prices on thélD, but that protection comes with a cost.

Exhibit110: Example of a Call Option

21 Option prices have been studied extensively and depend upon the relationship of the price to the strike price, time
to maturity, underlying price volatility and the interest rate
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PuT OPTIONS

A put gives the seller the right to sell at a specific price; regardlélse ocbst of an underlying commodity.
For example, thdD might buy a put if it felt natural gas costs were falling and it had surplus gas.

Historically, thellD has not used puts becauseltBeavoids havingurplus natural gas thatitustsell in
themarket.

COLLARS

A way for thellD to avoid paying the high premium cost of options, especially when gas prices are expected
to rise, is to use costless collars. With a collar, the range of gas prices is fixed. A collar with a cap of
$7.00/MMbtu and floor ¢ $3.50/MMbtu means that th#D will not pay more than $7.00/Mbtu for the

gas, regardless of how-high the price of gas is during the delivery period. Bl theuld also not pay

less than $3.50/Mbtu regardless of how low natural gas prices are.

The advantage of a costless collar is that, unlike a call optionliEheloes not have to pay for price
protection. The value of the implicit put is used to offset the cost of the collar.

Costless collars are generally asymmetric. If the future gas prigeG8/Bmbtu, the collar may be from
$3.25 t0 $6.50. If thdD wanted a symmetric collar (for example $3.00 to $5.00) then it would likely have
to pay the counterparty.
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Exhibit111 Example of a Collar

FINANCIAL HEDGES

ThellD has historically not madeuchuse of financial‘hedges, preferring instead to purchase with fixed
price and options. However, primarily due to'the MRTU market that many cepartiées participate in,
financial hedges have become much more common in alitoi@ia wholesale gas and electric markets
and thellD is beginning to use them more often for specific purciasHsese types of hedges are also
permitted under the IID Risk Policy.

The simplest form of a financial hedge is a contfacdifferences.The two parties agree to a fixed, or
strike, price based upon a daily.index cost of gas and a specific gdga@titya daily basis, the difference
between the spot price and the strike price is due one party. If the price is below the strike fiide, the
would owe the counterparty while if the spot price was above the strike price, the counterparty would owe
thellD.

For example, suppose that e took a threeday hedge for 1,000 Mbtu at $4.00/MVibtu. On dayone
the spot price was $4.10, on dmo the spot price was $3.75 and on dlageethe spot price was $3.90.

22To avoid having to dublepay in the CAISO settlement process, entities are using financial hedges rather than
having to pay both the CAISO and the couptarty and then trueXS DW WKH HQG RI WKH &%,62 1V VHW)

2 7KH XVXDO LQGH[ LV WKH 3ral Bi¥ Wria\spebiicdib,op @difig Rdinl D W X
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The amounts owed by the counterparty toltBewould be calculated as:

Day 1: (1,000 NWbtu) * ($4.10- $4.00) = $100.00
Day 2: (1,000 NWbtu) * ($3.75- $4.00) =-$250.00
Day 3: (1,000 N¥ibtu) * ($3.90- $4.00) =-$100.00

Total Due Counterparty =$250.00

The lID would pay the spot price to a gas supplier (either the entity that wrote the hedge or any other
supplier) $11,750 (the sum of the daily volumes times the spot price) and then #25€inancial hedge
counterparty, resulting in a net cost of $12,000 or $4.0808k4. Theexhibit belowshows how a financial

hedge operates

The purpose of a financial hedge is to lock in the price regardless of.the source of supply. The financial
hedge atually works as a fixed price purchase. As showthiéehibit below; the net of the spot price cost
plus amounts owed to, or received from, the financial hedge counterparty will be equal to the strike price.

The advantage of a financial hedge is theait be done with any financial counterparty so long as an index

can be agreed upon. Gas supplies can then be purchased at spot prices from any supplier and the financial
hedge used to fix price. This allows entities the opportunity to enter into finhedigés with strong credit
counterparties and buy spot gas from any supplier.

Exhibit112 Example of a Financial Hedge

ThellD GRHV QRW GLUHFWO\ SXUFKDVH LQ WKH &%$,62TV 0578 HQHUJ\
use firancial hedges for energy in the past. Howeverlibvdéas found the need to use financial hedges for
its Yucca gas purchasdsut this is very seldom due the pipeline development of the Yuma lateral from
EhrenburgliD now has the capability to physibahedge gas for the Yucca Plant. However, there are only
a few counterparties that can physically deliver to the burner tip (El Paso South Mainline) that supplies fuel
tothe Yucca Plant andf IID should choose to procure gas from a counterparty ies dot have physical
delivery capability to the burner tip, then 11D would have to financially hedge the gas if IID would like to
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protect the volatility of the fuel used at Yucca. Additionally, with the recent status uggrsateduling
coordinatorlID may be looking into this type of protection when dealing with the CAISO.

Yucca gas supplies have traditionally been purchased by APS fdDtHsut with the recent construction
of the Yuma lateral pipeline, IID nophysically purchasegas for this unitBefore the construction of the
pipeline,thellD had a large market price risk exposure to gas prices for Yucca.

ThellD has five basic ways to buy gas to meet monthly burn requirepfiem$purchases, options, puts,

collars and spot gas purchases.ddition, it can use financial instruments to fix gas costs. Balancing the

mix of firm purchases, options and collars @rsurethat thellD fV PRQWKO\JDV FRVWYV DUH
allowing for some downward movement in cost requires thatpthening group peform sophisticated

analysis and market simulations at the lowest possible cost.

ThellD does have the ability to meet all of its forecasted monthly‘requirements using just one method, for
example firm purchases or options. But this will almost alwaystrasthe lID paying more for natural
gas than is necessary.

ThellD has traditionally avoided using some of the more esoteric combinations of options and fixed price
combinations even though the electric utility industry.is becoming more sophisticatediagd wider
array of hedging techniques.

ThellD is continuously evaluating prepaurchasing arrangements that could result in significant dollars
saved over time; however, th® must be cognizant of market conditions, lizefV RYHUDOOdGHEW UD
the risk.

Additionally, when considering any kind.of option (call or put), costless collars and finanojgdshékD
is extremely conscientiousf how the deal is structured to ensure that the Elrddk requirements are
met.

PURCHASING ELECTRICITY.

Electricity is a different commodity than gas with many more purchasing options. In particular, while
natural gas-is bought and sold for daily delivery (except when dealing with interstate pipelines), electricity
is bought.and sold for different periods otthay, including purchases for less than an houneet
balancing requirements. The diagram below demonstrates the process of procurement for seasonal
energy/capacity needs:
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Exhibit 113 Overview of Seasonal Procurement Eees

The financial community has attempted to. commaoditize the energy market, breaking most energy purchases
into three separate products:

X Onpeak energy: Energy delivered from hour ending (HE) 0700 to 2200, Monday through
Saturday

x Off-peak energy: Eneygdelivered between HE 2200 to HE 0600 Monday through Saturday and
all. day Sunday

x=Baseload Energy: Energy delivered for all hours of the day.

In addition, standard products have grown to include super peak, afheightlock of energy delivered
during te highest use periods of the day.

Generally, only standard products can be purchased in the forward markets. Nonstandard purchases are
made in the daghead and hotahead markets.

Purchasing electricity from outside of the IID system can come with $extitional risks. For example,
importing electricity may provide ample supply, but does not provide the same type of reliability benefits,
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such as voltage support amditomated generation control (to name a féwgt inernally produced
generation provids Additionally, excessive amounts of imports leave little room for emergency supply
needs. That s, if IID is importing energy/capacity at the full capacity of the line, and the line experiences a
forced outage, then IID needs to either ramp up integeakration or import generation from other
available transmission capacity. This could present a quandary especially in the high load summer months.
If 1ID is generating internal units to their menum available capacity and all of the transmission import
capability is used and there is an outage on a unit or on a line, thesséneesuppliesmay need to be

called upon. 11D does not want to jeopardize reliability in any way with the importation of electricity, so
this situation is constantly monitored tnsure compliance with FERC/NERC/WECC: reliability
compliance measures.

TOLLING AGREEMENTS

Often, to avoid any market price risk, purchasers prefer that daily gas prices set the purchase price of energy.
A tolling agreement (and a heate option) allowsa supplier tooffer different energy prices based upon
the daily price of natural gas and a negotiated heat rate.

Tolling agreements and heatte options differ slightly in that a tolling agreement is for firm, rtaké
energy while a heatte option gres the purchaser the right to take the energy depending upon market
prices and the terms of the agreement.

With a tolling agreement, the purchaser paysfor and reserves the right to call energy at a specific heat rate
for some time period. The lower thedt rate, the higher theost of the option (generallys with any
negotiated contract there are exceptions). A tolling agreement with an 8{dUMWWh might have a
premium of $5.00/k\Amonth while a 13,000 MbtwkWh strike price may have a premium of G2kW-

month.

With heatrate options, the determining factor of how to choose the appropriate heat rate depends upon the
forecasted use of the option. If.the option is likely to be called on a frequent basis (for example, every
weekday afternoon) then thenohaser would likely prefer a low heat rate and a high fixed premium. If
however, the option is being used to meet unexpectedly high summer peaks, then the purchaser would want
to minimize the fixed premium cost and purchase a high heat rate strike. option

CALL-OPTIONS

Energy call options can be purchased for on, off and gk time periods. There are two basic forms

a daily call option or a monthly call option. With a monthly call option, the option must be exercised prior

to the beginning of the moh and, once exercised, must be taken during the time periods. With a daily call
option, the purchaser has the ability to choose to take the energy each day and can choose not to take energy
if market prices are below the strike price.

The more flexibiliyy the purchaser has, the greater the price. The premium price is also higher the lower the
energy strike price.
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Generally, call options are only available for the three standard market prasluptsak, offpeak and
super peak.

DoDD-FRANK IMPACT ON STRATEGIC APPROACH

In order to assure compliance, IID is constantly following the ruling and the impact ddthe RQ ,,'V
strategic approacfihe various rules and interpretations issued by the CFTC implementing thd-Exodd

Act have generally provided someeasure ofelief for endusers like 1ID. Nevertheless, tipeocurement

group DQG RWKHU GLYLVLRQV Rl ,," IROORZ WKH &)7&TV - dyDS UHJX
obligations arising under the Dodildank Law Among the actions taken to ensure cowupdie-with any
applicable requirements|D maintains required records, akdes track of the justification of each
purchase that is made for all commodities including natural gas, energy/capacity, renewable products and
carbon products such as allowaneasl offsetslID also identifiesthe right mix of firm purchases, call
options and collargp help ensurethat IID will have a mix of resources:available to meet load reliably
while providing flexibility to take advantage of market opportunjtiramimize total power supply costs

and also minimize transactions that may be subjdciltd®lown swap regulation

IID must alsoensurethat it does not have too many-heate options in its portfolio. Heaite options
increase power supply cost volatility esergy prices.become perfectly correlated with changes in natural
gas pricesAgain, like the gas procurement activity, lID is prudent when structuring call options or any
kind of deal thamay be subject tewapregulationunder the Doddrrank Law.

SHORT TERM PLANNING AND ECcoNoMIC DISPATCH
,,'TV VKRUW WHUP SODQQLQJ DFWLYDWHY FRPSOHPHQW LWV ORQJ
contracts and markets transactions.

v TV VKRUW WHUP SODQQLQJ SURFHVYV U Hty &rooYith shedx&RrEadttneW KH R X
including after the fact analysis. The following exhibit illustrates the main elements of short term

planning activities pertaining to internal generation scheduling and interaction with markets. By design, it

is a closed lop process where planning, scheduling and various market activities are supported with their
fundamental drivers combined with conclusions from the recent past. On an ongoing basis, various

analysis including market trends and units costing are perforneatiatprocess stage continually feeding

planning and dayo-day operations.

Exhibit 114 Shert Term Planning
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Short term market transactions can be executed on a balance of the moatieathyhouahead, or intra

hour basisWhile the main purpose of market activities is to balance IID system, their type, volume and
timing can be driven by different factors.or their combination and may including certainty of underlying
need, risk exposure and economics.

IID economically disptches its resources to meet changes in load and variable supply while taking into
account prevailing market conditions. In the periods when system resource costs are less than the prevailing
market price for power; 1ID can dispatch resources that, in ggggeexceed customer load obligations,
facilitating off-system wholesale market power sales that reduce costs for its customers. Conversely, at
times when.system resource costs are greater than prevailing market prices, system balancing wholesale
market mwer purchases can be used to meet-therent system load obligations to reduce customer costs.

The_ economic dispatch of system resources is critical to how 1ID manages net power costs on behalf of its
customers.

., TV PDUNHW DFWLY LowinitiheéntraRd_di$patotDplsis. Whily idodt fuel supply for natural

gas fired generation is procured as a term deal at a fixed price, IID at all times uses prevadimgadbgr

intraday market prices to price out dalyead or intraday generation. This pi@eis consistent with the

least cost delivery approach. This coordination between the fuels and power markets is essential to
accurately price variable generation costs so that the benefits of market transactions could be properly
evaluated. The delive points for the natural gas include SoCalGas Citygate and El Paso South mainline

trading hubs.
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,, YV EDVHORDG JHQHUDWLRQ FKDUDFWHUL]HV ZLWK UHODWLYHC
relatively longer start up and minimum runtimes hours anllides more considerable stap costs and
PLQLPXP ORDG UHTXLUHPHQW &RQVHTXHQWO\ EDVHORDG XQLWVT
advance. Typically, commitment studies are performed on a weekly basis and cover a horizon of the next

10 day. This process considers different operating aspects with scenarios and stress testing for forecasted
market prices and various system conditions. Final commitment decision is made with consideration of
various aspects including study findings. It invalvelose coordination among various sections for
successful execution.

Quickstart generation is a different component of IID resource portfolio and commitment process. Its
marginal cost is generally higher than the equivalent baseload cost, but thaipstadt and timing is
advantageous. Their start up decision may be made as part of load serving economic during the certain
number of hours through the day or a reliability consideration.

In short term planning consideration, 11D executes transactidie iday ahead and real time markéts.
day-ahead markets, the schedules for supply and usage of energy are compiled hours ahead of the beginning
of the operating day. The rei@ine market is used primarily to balance the differences between the day
aheadscheduled amounts of electricity and fuel based orati@ad forecast and the actual Htirak load.

IID schedules most of its natural gas needs'in day ahead hdrzehtransaction for next day delivery

intends to cover planned fuel needs for thefitay..11D also has an option to purchase and sell natural gas

on the day of the flow. Those transactions, usually come with the premium over the day ahead price.
Furthermore, the additional constraints and costiimplications may apply in real time on dastedwygth
SLSHOLQH FRQVWUDLQVY DQG 2SHUDWLRQDO )ORZ 2UGHUV 32)2V’
procured in day ahead market is based on the published daily settlement price at the relative hub. It can be
estimated based on the open markevagtut it is actually know later in the day once the market closes.

,, Y V ELODWHUDO VKRUW WHUP GHDOV DUH H[HFXWHG WKURXJK GL
and follow WSPP scheduldhe deals are commonly packaged in the standbhagpes and volumes
commonly referenced as on peak or off peak. The liquidity of the bilateral energy market, IID has access
to, is the most attractive in the day ahead trading horizon; therefore most bilateral energy deals in short term
are executed in daahead. Generally speaking, energy prices obtained through the bilateral transactions in
day-ahead horizon are most attractive option for 11D to supply its load, especially if coincide with the use
of own transmission. It is the general trend as marketardics are always shifting so is the tradeoff
between the markets. Different drivers including policies impact, characteristics including resource mix
DQG LWV FRVW WHQG WR GULYH WKHLU SULFH IRUPDWLRQ ,,'TV '
through different transmission paths help diversify energy sources and optimize their value. The shortfall
of bilateral transaction lays in their limited flexibility to customize the volumes and shapes. All the bilateral
transactions involving energy imgs to California from outside of the state are subject of emissions charge.
The value of emissions is monitored and its implication on the value of purchased is always considered
during transaction consisting.
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While 11D has the established history ofdiiag power through bilateral transactions, in recent years IID
has been acting as its own scheduling coordinator for CAISO market and currently also transacts for energy
with its neighboring RTO.

The CAISO markets consist of a dalgead market and a reaahe market. The daghead market includes

an integrated forward market used to clear supplgdemand bids for next day energy flow. For its
interties, CAISO realime market comprises the hour ahead bidding process used to arrange transactions
for energ flow in 15-minutes intervals.

Aside from transactional fees applicable to transactions with CAISO, energy purchases from this market
involve transmission access fee which has a significant impact on thefinal transaction cost; consequently,
it is accounted upfront in form of the transaction adder.

Access to CAISO markets provides IID with the ability to economically bid and transact for different
volumes and different hours, which can be considered as a complementary value to bilateral deals aside
from an alternative. While 11D considers CAISO for reliability and economic transactions in day ahead and
real time horizons, CAISO activities currently dominate real time trading as bilateral market liquidity is
limited during the day of energy flow. AccessGAISO provides additional opportunity for IID to optimize
dispatch and commitment of its assets. Its strategic location with access to both market structures provides
an opportunity to optimize its operations from the reliability and economics standmmietating
substantial savings to its ratepayers.

The Following exhibit illustrates the value of internal baseload generation cost in comparison to the day
ahead energy prices offered through the two different market structures. For the purposengbénisano,

Palo Verde on peak and CAISO Imperial Valley on peak prices were selected. Ec 2 and EC3 are two
baseload units fuels with natural gas from SoCal CityGate. All market prices and generation cost are
illustrated with applicable adders to make thegmivalent.

Exhibit 115 Supply Cost ComparisottMarket Vs Baseload Generation
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Bilateral markets transparency and price discovery is difficult to capture in bilateral markets as a number

of offers and liquidity is limitedCAISO market process and its prices granularity facilitate its analysis and
formulation of strategic approaches. In its dexgday operations, 11D make substantial efforts to monitor

and analyze trends in CAISO price formation. Example of the studiedinthe consideration for
VHDVRQDOLW\ RI SULFHARUPDWLRQ DW GLIITHUHQW ,,'"fV QRGHV G’
day.

Figure 1.2 illustrates 2017 months when energy markets were more economical options to serve load rather
than its intenal generation. In 2017 year it occurred through most of the months in 2017 year including the
entire winter. The same graphic alse.illustrates that more often than so, Palo Verde market is more cost
effective supply option for IID than CAISO. Only in @bier and July the value of energy from CAISO vs.
bilateral was very comparable.. It is important to mention that this dynamic may get easily distorted with
changes in market dynamics including fuel prices and the implementation of renewables. It isatsmimp

to highlight that that daily markets dynamics may vary substantially on-byddsty basis.

While June 2017 example overall transpired as a month where internal baseload generation was more cost
effective over. markets, the daily breakdown showas itthas not been a consistent trend during the month.
While June had several days where markets were much more expensive than internal baseload generation
including the period from June 19 to June 26, there were also market opportunities significaykgr ch

than internal generation cost during the period June 8 through June 13. The exhibit below illustrates the
value of continues market monitoring and strategic planning on a daily basis. Only that way 11D may
capitalize on the value of the access todHtferent energy sources whenever the opportunities present
themselves.
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Exhibit 116 Supply Cost ComparisotMarket vs Internal Generation

IID has the ability to leverage access to CAISO market through three nodal loc@tinss a valuable

asset as it provides capability to diversify energy supply. Prices at the three nodes may vary but overall
closely align in day ahead horizon. The exceptions are solar hours where the economic value of supply
through Imperial Valley nde (IV) dominates.the remaining two locations. The impact of solar is relevant
especially during the months of season.transition. During those months, CAISO market at IV has a tendency
to reach negative LMP values at certain hours. The occurrence oétidgs closely monitored at 11D with
consideration for economic displacement when possible.

The charts below illustrate'the average of 2017 LMP prices at three IID nodes along with their distribution
across different times during the day. Figure héws average October 2017 LMPs to demonstrate the
seasonality of pricevariations concerning the annual trend. October is one of the seasons transition months
when the occurrence of negative price intensifies during solar generation hours.
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Exhibit117: AnnualLMP Pricing Comparison

Exhibit 118 Monthly LMP Pricing Comparison

Additional, CAISO monitoring objectives at IID pertain to its performance in different trading horizons. In
general, rediime market prices are more volatile than day ahead. Certain tendencies and access to flexible
generation allow IID to leverage the value of the different prices in these two markets.

Exhibit119 Day Ahead Market vs Re@imeMarket
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Exhibit 120 CAISO LMP Comparison

Overall the desired market tendency for the day ahead LMP prices is to merge with their LMP counterparts
in real.time. Currently, the average monthly LMP prices in both horizons setilese proximity when
evaluated in monthly aggregation. Figure 1.6 presents the LMPs comparison based on the 2017 average
monthly LMP in day ahead and real time. However, the LMPs value may vary significantly when individual
days and hours are considerétie Previous graph illustrates the daily minimum and maximum LMP in
June 2017 in DAM and 1Binutes markt As demonstrated on the graph, real time market is more volatile

with a tendency to settle at lower minimum daily prices and higher max priceapacison to its day ahead
equivalent.
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There are specific operational differences that distinct market interaction in the different horizon. In CAISO

real time market accessible to interties such as IID, the financially binding awards are made in X6 minute
intervals. The granularity of awards exposes certain operational challenges along with uncertainty when
SODFHG HFRQRPLFDOO\ IRU WKH HQWLUH KRXU 7KLV SDUWLFXOD
CAISO. Over the course of the past fevagsee CAISO has made substantial changes to its design including
implementation of théull 15 and 5minute energy market in 2048 and further implementation of EIM.

Currently, CAISO is working on enhancements to its operation and granularity in dayhahizad. These

changes along with other regulatory impacts have substantial implication on LMPs.formation‘and resulting
energy value available to IID. IID is actively monitoring those changes alongwith resulting dynamics and
considers their impact on itavn operations and load serving economics.

RESOURCEMODELING

As explained in Chapter 8D uses a longerm planning simulation mod@PCl GenTrader)o estimate

short and longterm power supply costs. The modekd is Gen Trader, whialses the foresded loads,

reliability criteria, transmission path characteristics, system constraint information, future natural gas prices
DQG WKH ,,'"TV H[LVWLQJ JHQHUDWLRQ UHVRXUFHYV DQG SRZHU VXS
the planninghorizon. By ading (or removing) power supply contracts or new generation resources, the

model can estimate lortgrm power supply costs and compare the value of various resource portfolio
combinations.

The simulation model allows the 1ID.to. perform statistical studiethe results, including identifying
confidence intervals for power supply cost estimates. These studidohghasp cost uncertaintiasdto
strategically formulate hedging strategies and resource procurement activities to help reduce thestisk of co
variance exposure.

With the impending needs in the near term, the 11D needs a solution that meets its planning standards while
resulting in a minimalrate impact to 11D ratepayers. The modeling approach allows 11D to precisely measure
the costaindbendits of many varying portfolios.

., XVHV D SURGXFWLRQ FRVW PRGHO IRU SURMHFWLQJ DQG DQD¢
stochasti€or deterministic)two-factor, lognormal meareversion model. One factor represents shant

variations thatare_mean reverting and the other factor represents longer term variations that follow a
SUDQGRP.ZDON" 7KH PHDQ UHYHUVLRQ LV XVHG WR JHQHUDWH D V
backto the expected value. The rate of reversion, as svedgarate volatility and correlation parameters,

are inputs‘into the model that drive the calculation for uncertainty in weather, load, prices (energy and gas)

and outages. Unit operating parameters, market price and availability of energy, transrajsactmes,
interconnection information and all constraints are also important inputs/factors in the model. The model

uses all of this information to determine the most economic use and optimization of resources.

The expected value of a stochastic simufatar the mean outcome of a simulation, is typically utilized to
project total costs, generation output, fuel burn, market purchases/sales, value of the net position and others.
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However, a stochastic simulation is also used to produce a variety of datetd¢@nes within a range of

volatility (load, prices and outages) to allow for risk analysis including cash flow at risk, value at risk,
varying confidence levels, etc. Generally, a 100 iteration stochastic simulation is administered to provide

100 potent DO RXWFRPHV RI DQ\ DVSHFW LQ ,,'fV DVVHW RSWLPL]DWLR

'"HWHUPLQLVWLF VLPXODWLRQV DUH DOVR XWLOL]J]HG WR SURMHFW
long terms. A deterministic simulation uses the same optimization engine andrgausse(except for

volatility) as the stochastic simulation, but only provide one average outcome of the desired values. No
Monte Carlo techniques are used in these types of simulations. Typically, the deterministic’output is very
similar to the mean outplRl D VWRFKDVWLF VL P Xenbfu¢llgen@ratioR/budgetfavialgsiR,Q J
deterministic results have been utilized for reporting purposes and stochastic results are used for shorter
term fuel/generation/budget analysis.

SAN JUAN OWNERSHIP

., 1V Rrghp portion ofthecoal LUHG 6DQ -XDQ *HQHUDWLQJ 6WDWLRQ PDNHV
WRWDO DQQXDO HQHUJ\ UHTXLUHPHQWY.DQG PRUH WKDQ SHUFF
owed through the SCPPA agreement expires in 2020 arfdeheontract for the coal that supplies the

entire plant expires in 2017. With this in mind, there are numerous considerations that 11D has measured to
HYDOXDWH WKH SRVVLELOLW\ RI HILWLQJ RZQHUVKLS FRIPSDUHG W
3 of the coal facility. In mieR015, the restructuring agreement was finalized and five agreements were
finalized:

Restructuring Agreement

Decommissioning Agreement

Amended Mine Reclamation Agreement

San Juan Project Participation Agreement Restructdimendment
San Juan Project Participation Agreement Exit Date Amendment

X X X X X

Some of the key points.of the restructured agreement are as follows:

SCPPA and IID would be parties to Participation agreement until June 2022

Environmental Protection Agency ordersslective catalytic reductiorfs1 billion

SCPPA Share = $130 million + interest

Public Service Company of New Mexico negotiated two unit shut down in 2017 + selective non
catalytic reductionstUnit 3 will close with or without restructure

X X X X

SoutherrCalifornia Public Power Authority, Ms-R Public Power Agency, Anaheim, T3tate Generation
& Transmission Association decide to leave

The only major item that will be pending past the exit in 2018, is decommissioning. The restructured
agreement allows for a redtion of risk in decommission costs over time. The following exhibit
GHPRQVWUDWHY 6&33%TV DQG ,,'fV VKDUH RI GHFRPPLVVLRQLQJ FF
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Exhibit 121: Decommissioning Cost Protection

So, dependig on a number of various factors; if theplant stays online longer, then decommissioning costs
significantly decrease over time. Overall, there were a number of noteworthy benefits of the restructured
deal. Below is a comparison of the potential.costs avitth without the restructured agreement:

Exhibit 122 Benefits of Restructure
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The nine owners are still meeting to discuss various aspects of the restructured agreement as well as the
fuel agreement and IID will continue to moMRU WKRVH GLVFXVVLRQV WR HQVXUH W
after the exit.

EPA MANDATES

The Federal Environmental Protection Agency and the New Mexico State Environmental Protection
Agency both have a series of requirements for air quality standatdaffibet the San Juan cefaed

generating facility and its owners. There are rules that limit and require a reduction in-mercury and air
toxins, regional haze as a result of efiadd generation and, of course, greenhause gas limitations. All of
theseimitations and reduction requirements that have been mandated overthe years have required upgrades
DQG PDMRU PDLQWHQDQFH RXWDJHV WR RFEXU FDXVLQJ ,,"TV RYHL
the past several years, 1ID has invested mag #$20 million (six percent.of $320 million total) in capital
investment for environmental improvements to the plant. Additionally, increased outages have escalated

the cost IID incurs to replace the power when the expected’baseload 106 MW hourly produatibn

available to IID.

The impact of the EPA mandates continues to be a bit of a mystery to IID. There are a bevy of environmental
issues that continue to cloud the SJ3 plant with the risk of more cost inhibitive requirements from both the
FEPA and th&EPA. At the current time, the owners of the San Juan Plant and the Public Service Company
of New Mexico have been working together with.the FEPA representatives to accept the much cheaper
alternative requirement that the SEPA has proposed.-FEPA iniggjlyired the installation of Selective
Catalytic Reduction to limit the NOx emissions, which would have a cost of about $50.9 million to IID.
The SEPA proposal was to install Selective. Noncatalytic Reduction for the same purpose and this
alternative wouldcost 11D about $12.9 million. All owners have jointly petitioned the FEPA to allow the
SEPA mandate of the SNCRs to be installed as opposed to the SCRs.

As a result of the discussion between all related parties, the state and PNM reached an agreement in
February of 2013 to shut'down and retire Units 2 and 3 and install SNCRs on Units 1 and 4. This alternative
will save the owners ofithe plants millions, but with the continued environmental constrictions that have
trended on codired plants, 1ID is at rislas an owner for continued increased/fluctuating costs due to the
potential of future environmental laws.

SERRACLUB

Like'the seeming continuity of laws that have steadily affected the costs and requirements of ownership of
the San Juan'plant, the Siefdub has constantly coerced litigation to spark action from the San Juan
owners. As a result of the Sierra Club activities, PNM, the Joint Utilities Group as well as San Juan owners
such as'lID, have created a working group to promote the Best AvailatotditRBechnology, which is
provided in the FEPA mandate. The working group and its participants have spent several years studying
numerous alternatives of the best BART approach for all owners in dealing with the new and future
environmental requirements.
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There is a concern, that the litigation on the San Juan plant imposed by such groups as the Sierra Club could
continue and cause additional capital expenditures by the 1ID. This is a risk that [ID would like to avoid
where possible.

CoAL MINE CONTRACT

All four units of the San Juan Plant are fueled by coal that is supplied by the El Paso Coal Mine. PNM has
a contract with the coal mine that expires in 2017, three years prior to the expiration of therdebt
payments from 1ID. The expiration in 201&aessitates the need for a new contract to supply the plant. The
current contract provides a fairly steady fuel price, but a future contract for coal isa bit of a gamble to
predict when IID looks at lonterm supplyside costs. The prices of coal havaliianally been fairly flat,

but in the past80 years, prices have begun to fluctuate with volatility similar to the'gas markets. The
following exhibit illustrates this volatility

Exhibit 123 Monthly Coal Prices by Region

As exemplified above, coal prices have a tendency to fluctuate and, with the negotiation of a fiemriong
coal contract yet to be finalized, IID is at risk of the PNM negotiated price for future years that could be an
array of price levels.
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OPERATIONS ANIMAINTENANCE

As a result of heavy environmental improvement requirements, the operational stability of the plant has
been less static in recent years. Additionally, the plant is more than 25 years old and as age takes its toll on
the plant, a higher ratef planned maintenance outages and unexpected outages will, most likely, be
realized. Since the San Juan generation is considered baseload generation, 11D expects the plant to be online
and producing and, if not, then IID needs to procure replacementydnethe necessary hours. The cost

of this can be above and beyond what is budgeted, which presents a potential financial issue not desired by
the 1ID.

IMPACT OFSJ30ON [ID RPSAND EMISSIONS

As previously discussed, San Juan takes a considerable amalRt XaQ G SHUFHQW RI ,,'TV
allowances provided by the state for the @apTrade Program. Whilethe allowances are freely issued

by the state, the Caand Trade Program provides the incentivized opportunity fora reduction of emissions

via a maket-based system that sets a platform for 11D to sell excess allowances to the market. The revenues
from these excess allowance sales would be greatly increased if.1ID were to exit the ownership of the San
Juan Plant and the revenue recognized would be taseards.the acquisition of renewable resources to

meet the RPS. The exiting of the ownership is planned to be by the end of 2017 once the unit is closed.

$IWHU WKH DVVXPSWLRQ EDVHG R Q-a’diteiteR&guRtidD seLtidnEF DWLR Q
95812(f) and (g), is that the level of distributed allowances would be about the same looking forward for

IID once Unit 3 of the San Juan Generating Station.is closed. If the law, in fact, continues in this manner
after 2020, then companies like 11D aneentivized.to consume less coal based generation in their resource
supply. The following exhibit estimates the difference of excess allowances 11D would possess if San Juan

was not a part of the 11D resource.portfolio

By the end of 2017:

Exhibit 124 Additional Allowances for [ID without SJ3 after 2017

Another aspect regarding the ownership of the San Juan Plant is how this type of baseload resource affects
WKH ,,"fV DELOLW\ WR VXFFHVVIXOO\ BeRPX tequitetddhitdH32 peec@ritibyy HV R X L
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2020. While the coal resource, not including line losses, allowances and transmission, is generally cheaper,
LW LV 0: DOO \HDU URXQG ,Q WKH ZLQW H B®PRW \hige/ SaKIdap ,,'TV O
is about35-40 percent of the IID load. In the summer, when loads ardd IOMW, San Juan makes up

about16 SHUFHQW 'XH WR ,,'fV PRQWKO\ VSLNLQJ ORDG VKDSH W
baseload/mudiake type of renewable resources. If San JddbvV QRW D SDUW RI ,,'fV UHVRX
IID would be able to layer in more baseload renewable resources to meet the RPS. This has an extrinsic
EHQHILW WR ,," WKDW LQIOXHQFHYV WKH ,,"fV 536 VWUDWHJ\

ANALYSIS ANCSTRATEGY

IID spent a great deal of tineeer the past few years to follow the activities revolving around litigation and
environmental improvement requirements for the San Juan Plant. Moreover, several evaluations have been
completed to analyze the costs and risks of exiting the ownership aamahio keeping the San Juan
RZQHUVKLS DV D SDUW RI ,,'fV UHVRXUFH VXSSO\ 7KH JRDOV RI W

- San Juan Unit 3 vs. displacement: Which is the greatest value to 1ID?
- Will the layoff of SJ3 ownership allow for IID to effectively @grate more renewable
resources?
- What are the risks associated with keeping vs. exiting the ownership of San Juan?
- Emissions allowances
- lID system flexibility
- Transmission import capability'and investment relativity
- Current and future Regulatory

The methodlogy for these studies is'as follows:

- Evaluated the key components-of San J3 related uncertainties:
- SCPPA/San Juan Unit 3 Bond Financing of EPA equipment installation requirements
of either SCRs or SNCRs
- Possible residual fuel revenues if IID exits SJ3ekship
- Trust fund impact to 11D
<. Existing bond financing or refinancing dependent upon ownership
- . Capandtrade definition of allocation of allowances
f :LOO VWDWH NHHS GHILQLWLRQ RI FXUUHQW DOOTF
system resource portfolio, inading emissions from SJ3; or
f Wil state redefine the allowances allotted to 11D based on a resource portfolio
that does not include SJ3 (if IID exits ownership of the plant)
-/ Used Planning and Risk 11D system production cost model, evaluate the costs
- Creat@ multiple scenarios based on four main cases:
f Production costs of keeping SJ3 and installing SCRs
f Production costs of keeping SJ3 and installing SNCRs
f Production costs of displacing SJ3 with a 50MW geothermal from CalEnergy
and summer shaped energy magketiucts
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f Production cost of displacing SJ3 with a 50MW geothermal from CalEnergy
and summer shaped energy market products, with the assumption that the state
will UHYLVH ,,'TV 07&2 H HPLVVLRQV DOORZDQFHYV

- Studied a total of 216 iterations of possible madgcomes between gas, energy,
emissions, coal and Cé&flelated regulatory changes

Studying the ownership of San Juan is moderately complex and there are numerous-assumptions that need
to be considered and, if altered, could vary the entire conclusibe efudy. The assumptions used for this
study are as follows:

Market prices
- High/Med/Low forecasts foiGas/Energy/Coal/Emissionsased on Ventyx WECC
long-term reference case and SCPPA SJ3 budget
- Production cost risks in all iterations based on varyinghioations of potential market
outcomes
- Two key scenarios are applied to the iterations where D exits ownership of the SJ3 share:
1. Revenues from full capndtrade allowance allocation as currently defined by the state
of CA
2. Revised version of allowancel@ation that/limits the amount of allowance sales
revenues possible for C&T auctions
- There are two trust funds
1. To cover the reclamation:cost.of the coal mine; agreement made several years ago and
all SJ owners have-paid into this fund
2. To cover the decommssioning and reclamation of the San Juan generators to be shut
down. The cost of this is still under negotiation as well as who will cover these costs.
The assumption is that this cost will be covered by the residual fuel value at the end of
2017 and-theuwrrentreserve fund at SCPPA (i.e., no net costs)
- WAPA transmission
- The costs of the WAPA transmission will continue since there would still be a need for
WKLV LPSRUW FDSDELOLW\ WR LPSRUW 6DQ -XDQYV UH
WAPA existing trasmission capacity or by replacing it with the PV Yuma line
- _air market value of ownership
- The fair market value is dependent upon if there are any potential ownership investors.
At this point, no serious discussions have taken place.
- Bond financing and/arefinancing
- In the case of opting out of SJ3 ownership, the assumption is that all SCPPA parties
would accelerate the debervice payments and complete by the end of 2017.
- SJ3 Coal Mine residual fuel worth $30 million to SCPPA (50.98 percent to [IQ)FPA exits
ownership
- SNCR/SCR financing:
- Two key alternatives are observed:
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1. Four unit SCR project where the estimated cost to SCPPA is $100 million (11D
50.98 percent)
2. Two unit SNCR project where Units 1 and 2 are shut down. The estimated cost
to SCPPA is$25 million (11D 50.98 percent)
- 20year amortization schedule
- Discount rate of 5.5 percent
- Owners of plant responsible to pay any of the costs associated with SCRs or SNCRs;
not any party who exits ownership
- Decommission and reclaiming costs are a $0toolD in all scenarios
- Displacement of SJ3 is a 50MW geothermal plant from CalEnergy and summer shaped energy
market products
- 18MW online by 2016
- 28MW by 2017
- 50MW (total) by 2019

Four cases were studied 54 times with varying market outcomes for aft@ts iterations. These four
cases are:

WI/SJ3 plus Four Unit SCR

W/SJ3 plus Two Unit SNCR

No SJ3 plus 50MW geothermal plus summer products

No SJ3 plus 50MW geothermal plus ‘'summer products, with revised emissions to
reflect the layoff of SJ3

PwbhdE

If the allowances that the state has defined stay in similar position for the next 20 years as what they are
currently defined, then replacing SJ3 with a 50MW Geothermal Plant (Case 3) is the least expensive of the
alternatives studieifl we assumehat all pricing scearios (i.e., Gas, Energy, Emissions and Coal) are the
base/midrange forecast. See below for.an illustration of this:
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Exhibit 125 Case Comparison of the Micevel Price Assumption

Exhibit 126 Risk Analysis Range of Potential Costs of SJ Alternatives
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The uncertainty in gas prices and emissions allowance prices contain the greatest impact on these results.
Market fluctuations and uncertainty are evident in the case where lIDitexdtsnership. However, there

is also great uncertainty in consuming energy from high greenhouse gas emitting resources such as the San
Juan coal plant and could result in substantial costs to the 1ID not accounted for in the analysis. This is a
risk thellD is averse to.

When IID exits ownership of the San Juan facility, the IID will be in a better position to layer in renewable
resources to meet the RPS targets and will provide a better operating conditions that can be flexible enough
to take advantagef market opportunities while avoiding undesirable capacity surplus conditions.

EARLYSJ3EXIT ANALYSIS

Other SCPPA owners were interested in considering an earlier exit than the agreed 12/31/17 date of exit in
the restructuring agreement. Essentiallp, #is the majority offaker performed an analysis that observes

the value of the generation in the last year when fixed costs are greatly reduced, making the San Juan energy
more attractive during the last year of operations. The total cost analysidlig dégpendent upon the
production efficiency of the facility. If the production is below the assumepe8&ent then the costs

increase comparatively speaking; if production is above, then costs decrease.

T 65percents average CF of 20136 YTD
T At65perentCF, the energy costs abdgt7/MWh + (allowance value loss when there is no $J3

If all San Juan Costs are still charged after the 2017 shutdown, then it is more expensive to shut down.
Essentially, we would be adding the $47/MWh for each MW thasgated otherwise if all costs are paid;
$16/MWh if Fuel is not paid; $2/MWh if fuel and O&M are not paid (all need to subtract next difference
of allowance value; it was calculated thlabut $7.50/MWh is the net diff in allowance valug
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¥ Shutdown onljpecomes valuable to IID if the negotiation results are as follows:
f Fuel costs are not charged; or
f Fuel costs & O&M are not charged; or
f The full amount of San Juan costs are not charged in 2018
T The value of the shutdown becomes greater depending on niegagi@als of what is not charged
T Since San Juan costs are fixed and if all costs are required, then if the market prices increase above
$47/MWh, then keeping San Juan is better from a Variable $/MWh perspective
Cost analysis also depends on load and hbresdburces fit into the daily load curve
These results were shared with the other SCPPA members and SCPPA is in the process of discussing how
an early exit proposal would look from PNM.
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Chapter 7. Economic Analysis and Results

Chapter 4 indica&d that therareneed for additional resources on the 11D systbaginningin 2019. The
need increases 882 MW by the end of the planning horizon. In this chapter, expansion plans involving
the candidate resources from Chapter 6 are developed andtedal

IDENTIFICATION OF EXPANSION PLANS USING CANDIDATE RESOURCES

Numerous Sections within 11D conducted studies to determine the combination of resources.needed to
meet compliance and other requirements. This chapter discusses the evaluations' perthimniis

IRP to determine the best path moving forwanekting allSB 350requirements

[ID TRANSMISSIONASSESSMENT

This five-year andLO-year assessment of the IIDs electric system has.been performed to ensure the IID has
enough generation and transsibn resources to serve its load reliably. and to ensure grid reliability at all
demand levels overE0year planning horizon under normal and contingency operating conditions. This is
mandated by NERC/WECC planning standards.

While a separate study wasrfprmed in December 22017 to comply with NERC/WECC planning
standards (specifically TRPQ01-4), this study is-more comprehensive and addresses potential growth
options, increased export capability, new transmission tie'lines to neighboring entities, et

This study also takes into consideration. the. following planned projects or modifications that were
considered and their projectedsarvice dates:

NEW FACILITY OR MODIFICATION PROJECTED IN-SERVICE DATE
Path 42 RAS 2020
El Centro SS Bus partitioning 2019
92kV ClI-Line (Sha.HAve42) upgrade 2019
92kV CN.& CL line upgrade 2020
92kV V. Ranch:substation 2022
92kV L. Ranch substation 2022
92kV Jasper substation 2022
92kV North Gate substation 2022
92kV Anderson substation 2027
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All base cases in tretudy were updated to reflect the above changes.

Separate assessments are planned or currently underway to evaluate the potential benefits of building or
participating in the following:

x The NGIV2 project, which consists of 500kV circuits that interconh&mth Gila £Highline +

Imperial Valley substations.

IID has a 2(ercenshare on the HANG2 line. IID would like to see if building a North GRéot
Knob or North Gila- Highline transmission line is technically and economically feasible to bring
upto 240 MW of additional power into the [ID system.

IID is also evaluating opportunities to export power into CFE system. A transmission line through
the two systems is being evaluated at different locations.

To provide additional reliability and operatia support.in the La.Quinta area, 11D is considering
to add a 50 MW quicistart gadurbine or battery system at or.near La Quinta 92 kV substation.
This resource will provide local support to cope with the rapid load growth in La Quinta area.

Study Scope

The scope of IIC§ five-year (2022) and0-year (2027) transmission system assessment and expansion plan
included:

1.

3.

4.

5

Comprehensive assessment of the.lID transmission facilities subject to single and multiple
contingency conditions in accordance with NERCAEplanning standards TR101-4 (events

PO through P7).

Summer Peak load as well as light winter load conditions to cover a broad spectrum of demand
levels.

Extreme weather load forecast for the summer peak which was equivalent to ,@B0U, 1o
stresghe system. This would be the worst case scenario.

Identification of corrective or improvement plans for criteria violations in the assessment.
Preliminary summary report on ongoing studies for economic based projects.

Study Assumptions

Base Case

The studyincludes a heavy and a light load assessment. Since the IID is a summer peaking utility, the
majority.of the planning efforts are focused on the heavy load conditions to meet the expected IID demand.
The light load assessment identifies the limits of tf@smission system for exporting power from
resources interconnected within the 11D transmission system.

The assessment used the most recent Western Electric Coordination Goweciflow (steady state) base
cases available in the WECC base caserfbMECC full loop representation is used and the IID detailed
representation down to the 34.5 kV voltages is modeled in those base cases and assessed.
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The following base cases were developed and used in this assessment:

i.  System OffPeak Load for Light Wirgr 2019
ii.  System Peak Load for Summer 2019 (extreme load forecast)
X Including a mitigation case
iii. System Peak Load for Summer 2022 (extreme weather forecast)
X Including a mitigation case
iv.  System Peak Load for Summer 2027 (extreme weather forecast)

In addition tothe above base cases, sensitivity base cases were also developed to further stress the system
to identify any weaknesses.

v. 2019 Light Winter OffPeak load Sensitivity
vi. 2019 Summer Peak load Sensitivity
X Including a mitigation case
vii. 2019 Summer Peak load wiltpercentincrease in load‘{(Reactive:Margin)
viii. 2022 Summer Peak load Sensitivity
X Including a mitigation case
ix. 2022 Summer Peak load with spare equipment strategy Ramon Bank 1
X. 2022 Summer Peak load with spare equipment strategy ECSS Bank 1
Xi. 2022 Summer Peak Idavith spare equipment strategy ECSS Bank 2
xii. 2022 Summer Peak load with spare equipment strategy ECSS Bank 4
Xiii. 2022 Summer Peak load with spare.equipment strategy CV Bank 4
xiv. 2022 Summer Peak load with spare.equipment strategy Ave 58 Bank 4
xv. 2022 Summer Peak Idavith spare equipment strategy Midway Bank 1
xvi. 2022 Summer Peak load.witpBrcenincrease in load (Reactive Margin)
xvii. 2027 Summer Peak load withpBreentincrease in load (Reactive Margin

In all, a total o21 base cases were developed for this assessmen

The IID $ existing firm transmission commitments that consist of exports of generation resources within
the IID control area are'modeled in the heavy and light load base2dases

Load Forecast

Latest load forecast-developed by the §itegrated Resurce Planinggroup was used in this study. As

is customary, the extreme weather load forecast is uggdrining studies to ensure system will perform
safely and reliably under the most stressed conditions (worst case scenario). Average load fategast is
shown in the chart below for illustration purposes. The difference between average and extreme load
forecast'is about 80 MW. The extreme load forecast represents aboit ih2Bnperial Valley and
surroundings.
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The fiveyear assessment evaluatedithpacts of load level of,166.38 MW with a Sensitivity of,224.7
MW. The10-year assessment evaluate?5B.76 MW.

Exhibit127 IID 10-Year Load Forecast

The winter light load (ofpeak load) is less than 3@rcentof the simmer peak load, which has been
modeled in the light winter.base cases.

Transmission Path«Capacity/Impo#Export and System Operation Limits

The 1ID { ansmission intetie paths such as the WECC Path 42 were stressed to reasonable level based
on historicalimits .or maximum rated loadings. The exhibit below provides a summary of the IIDs existing
and proposed transmission paths maximum scheduling capabilities assumptions used for this assessment.

Exhibit 128 Transmission Path Caeity/ImportExport

SDG&E 230 kV SLine 350

SCE 230kV Path 42 | 600
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WAPA 161kv F & D | 275
Lines
APS 161kV AX-Line 75

The IID ensures that the System Operating Limits and the subset of SOLs that qualify as Interconnection
ReliabiOLW\ 2SHUDWLQJ /LPLWV IRXQG LQ WKLV DQDO\VLVY DUH GHWHL
Methodology for the Planning Horizon 7KLV PHWKRGRORJ\ LV GHYHORSHG LQ D
Standard FAE@10.

The study model considered the most receatbilable WECC approved.base case as the seed case for the
study time frame and conditions. The IID base cases were developed from the seed case to reflect the IIDs
anticipated transmission system configuration, generation dispatch.and-load level fiodyhmesiod.

Contingency Files

Contingency files were developed in accordance with the newODRY standard which has been effective
from January 1, 2016. All events from PO to P7 in the exhibit of the above TPL standard were reviewed
and contingenciesategorized accordinglylhese events included normal operating conditions, single
contingency, double contingency, stuck breaker contingencies, and multiple contingencies.

Some severe contingencies such as stuck breaker, internal breaker faults aetidrusgtages, required
removal of all elements that the protection system and other automatic controls are expected to disconnect
for such contingencies without operator intervention.

The contingency list included all majoritransformer outages, a lawogitee item, to determine if there is
any adverse impact on the 11D system due to unavailability of this major transmission equipment. The
results will help create or modify spare equipment strategy.

The IID also created external contingencies represgritsnneighboring transmission systems such as
Western, SDG&E; SCE, CFE, and APS to determine which contingencies and protection systems have the
most severe.impacts on-the IIDs transmission system. Per applicable standards this was done in coordination
with neighboring entities. Contingencies that have been identified earlier to have severe impacts on the 11D
system,such as outages of 500 kV Hassayatiyarth Gila with Coachella Valley Bank #4 out, and 500
kV'Hoodoo Wash+North Gila were included in thesontingencies.

In all, about2,000internal and external contingencies (including-¢0B kV) and protection systems were
developed and applied in this assessment.

Sensitivity

Sensitivity cases are developed to test the system for extreme conditiendyoincreasing the peak load
by about Sercentto stress the transmission system, or by decreasing the light load by gi®voebto
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increase exports which also stress selected transmission lines. Sensitivity cases are also developed to
comply withsections 2.1.1, 2.1.2, 2.4.1 and 2.4.2 of the NERC Reliability standar@0P4. The purpose

of sensitivity cases is to unveil any adverse reliability impacts which are caused by stressed system
conditions.

For this study, sensitivity cases were creatétl an increase in load bygercentn both the 2019, 2022,
and 2027 Heavy Summer cases.

In addition to the above three sensitivities, the following sensitivities were utilized for the steady state
analysis in its Annual Planning Assessment:

18LW 2al 201819 Light Winter X Real and reactive load forecast: Increased
to match 0900 levels

X Generation dispatch: Turned on all so
generation

X Expected transfers: Increased exports

18HS4al 2019 Heavy Summer X+ Real and reactive load forecast: Increased |
Spercentabove forecast

X Generation dispatch: Set Colgreen to OMW
(no'PPA)

22HS1la 2022 Heavy Summer X Real and reactive load forecast: Increased

5percentabove forecast

All internal and external contirgcies (including transfer levels) were applied to test these sensitivity cases
and to determine which contingencies have the most severe impacts on the IID system.

Study Criteria and Methodology

Grid Reliability Criteria which incorporates the WesternEMMULFLW\ &RRUGLQDWLQJ &RXQF!
WKH 1RUWK $PHULFDQ (OHFWULF 5HOLDELOLW\ &RUSRUDWLRQ 31(¢
Key points of these criteria are:

1. Normal overloads are those that exceed@@enbf normal ratings. Thplanning criteria require
the loading of all transmission system facilities (transmission lines, transformers, generators) be
within their normal ratings under normal operating conditions.

2. Emergency overloads are those that exceedpEdCentof emergencyatings. The emergency
overloads refer to overloads that occur during single element contingencies (P1 and P2) and
multiple element contingencies (P3 through P7). The planning criteria require all transmission
facilities to remain within their emergencyires during single or multiple contingency conditions.
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3. Bus voltages should stay within 0.95 and 1.05 per unit under normal operating conditions and
within 0.9 and 1.1 per unit under emergency operating conditions. For 500 kV buses, normal bus
voltage shold not go below 1.0 per unit.

4. Voltage deviation should not exceegércentunder single contingencies, and @gércentunder
multiple contingencies.

5. Voltage stability is required at 1@ercentof load level for single contingencies and 102ebcent
of load level for multiple contingencies. The system must have positive reactive power margin
(VAR margin) for single and multiple contingencies at the above load levels:respectively.

6. Short circuit duty under single phase to ground fault and three phase fawtsubstation should
not exceed 10Percentof the fault interrupting rating of the circuit breakers at that substation.

7. Transient stability analysis should demonstrate stable and clearly damped oscillations of generator
angle, power, voltage, and frezpncy under the most severe contingencies.

Steady state, Short Circuit, Transient stability and-Bassientreactive margin analysis were performed
on the selected base cases developed for this assessment.

The study assessment considered all of thé&§ldingle and the most severe multiple contingencies and the
selected external contingencies that are known (from past studies and experience) to cause the most severe
impacts to the IID transmission system. This selection of contingencies applies primatiady state
assessment. Out of these contingencies, a narrower list with higher steady state impacts was selected to
perform transient stability assessments.

The Short Circuit assessment was performed simulating three phase, double line to graimgleatide
to ground faults on all of the IID/BES buses and someBi6& buses modeled in the ASPEN short circuit
database.

External contingencies’ evaluated in this assessment represented the following neighboring utilities
transmission systems:*A). WAPLower Colorado area 161 kV system (South of Parker), B) San Diego

Gas and Electric 500 and 230 kV System West of Imperial Valley Substation, C) Comission Federal de
(OHFWULFLGDG N9 VIVWHP IURP /D 5RVLWD 6 XEVadByWEHMR Q WR &
and E) SCE System west of Mirage substation.

Corrective or improvement plans were developed for criteria violations and identified in the assessment.
All the necessary mitigation schedules for the implementation were included ind¢himent.

NEAR TERM TRANSMISSIONASSESSMENT
Steady State Analysis Results

Steady state analysis provides thermal and voltage performance of the system under normal as well as under
emergency (contingency) conditions. This analysis was conducted on thvériglsteady state base cases:

X 2019 Light Winter
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x 2022 Heavy Summer
X 2022 Heavy Summer Sensitivity

The stability analysis for the Near Term Planning Horizon in this Annual Planning Assessment is based on
the following general assumptions:
X The peak stabilt analysis was based on the 2022 Heavy Summer Peak Load power flow model as
well as the corresponding Sensitivity case. These models are current study cases. The rationale for
selecting these cases is that the summer season is historically where tretdiDIsys the poorest
stability response. Year 5 was studied to capture the impact of generation and topology changes
that are expected to occur during the Near Term Planning Horizon.
X 7KH :(&& FRPSRVLWH ORDG PRGHO 3FPSOGZ  hEmavionoftHeG WR UH
largest loads in the IID system.

The IID developed the contingency list and performed twelve steady state contingencies for extreme events:

N9 BOLQH"  -Av@®6&9 DQG INL®H" -AueF2F D
N9 E0OLQH" -Av&®ByandECSS 230:92kV Bank #4
Coachella Switching Station bus fault and Ramon Transformer out
Coachella Switching Station bus fault and Ave58 Transformer out
Niland 92kV bus fault and Ramon Transformer out
Niland 161kV Switching Station bus fault and RamonnEfarmer out
Stuck Breaker at Highline 92 kV bus.and Ramon Transformer out
N9 3-JLQH -®UDJH. -/B(BH’ -Rardon) contingency with Ramon Transformer
out.
X N9 3-JLQH -B®LOUDJH -/BEFEH -8PRQ FRQWLQJHQH\ ZE8\6K 36
Imperial Valley) out of service.
X N9 3-YLQH  -®UDJH -/BBH" 5MHPRQJH FRQWLQJHQHAY ZLWK
(ECSSImperial Valley) out of service.

x Hoodoo WastNorth Gila and.Hassayamp#orth Gila contingency with Coachella Valley Bank
#4 out

x El Cento 92kV double bus outage.

X X X X X X X X

Thermal and voltage performance of the system was evaluated for all three base cases under normal (P0),
single element outage (P1, P2) and selected multiple element outage®)(H3ermal loadings were
reported.when a modeldéchnsmission component was loaded above&sentof its continuous MVA

rating (P0O) and-above Yercentof its emergency rating (PR7). Generally, the concerns are raised when
an.element is found loaded above p@@centof its normal or emergency rag, however, 9percentwvas

chosen to identify circuits that are also at the edge of an overload. Such circuits need to be closely monitored
and can be placed as potential candidates for future upgrades.

Transmission voltage violations for normal (PO) abods were reported when per unit voltages were less
than 0.95 or greater than 1.05. Transmission voltage violations following single or multiple outages were
reported when per unit voltages were less than 0.90 or greater than 1.1. Additionally, veliagerns

were recorded whenever these deviations were greater thancéntfor single contingencies and 10
percenfor multiple contingencies.
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Voltage Criteria
*Some 500kV buses may have specific requirements

The steady state study results for eacthefabove cases are described below:
2019 Light Winter:

Voltage Performance:

No buses in the Heavy Summer base cases experienced voltage deviation exceedances with respect to the
voltage criteria table above.

Voltage Deviation:

No buses in thieavysummer base cases experienced voltage deviation exceedances with respect to the
voltage criteria table above.

Voltage Phase Angle Violations:

Few voltage angle exceedances occurred inheénevy summer base case under contingency. The
exceedances can be mitgd by the curtailment of generation before the line is tested to close. IID is
normally limited to 25° closing angles. 1Since most solar diréfand the Path 42 RAS consist of mostly
solar, addition generation'was curtailed on the Collector Systemitig@te the violations.

Thermal Performance:

No thermal violations occurred.
2022 Heavy Summer:

Voltage Performance:
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No buses in theavysummer base cases experienced voltage deviation exceedances with respect to the
voltage criteria table above.

Voltage Deviation:

No buses in theavysummer base cases experienced voltage deviation exceedances with respect to the
voltage criteria table above.

Voltage Phase Angle Violations:

Few voltage angle exceedances occurred in hénevy summer base case-<umndeontingency. The
exceedances can be mitigated by the curtailment of generation before‘the line is tested to close. IID is
normally limited to 25° closing angles. In order to clear these violations the mitigation to curtail generation
at the Anza substanh was made.

Thermal Performance:

With a category P6 outage, certain actions are allowed to mitigate it; therefore, no thermal impacts occurred
during theheavy summer base cases. In order-to clear this violation the mitigation to turn off certain
gengation was made.

2022 Heavy Summer Sensitivity:

Voltage Performance:

No buses in thBeavysummersensitivity base case experienced voltage deviation exceedances with respect
to the voltage criteria table above.

Voltage Deviation:

No buses in thdeavy summer sensitivity base cases experienced voltage deviation exceedances with
respect to the voltage criteria table above.
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Voltage Phase Angle Violations:

Few voltage angle exceedances occurred inhieevy summer sensitivity base case under
contingency. Tie exceedances can be mitigated by the curtailment of generation before the line is
tested to close. IID is normally limited to 25° closing angles.

Thermal Performance:

With a category P6 outage, certain actions are allowed to mitigate it. .In ordeat this violation the
mitigation to turn off certain generation was made. For-the category P7 outage, the violation would not
exist by 2022, because the-Ghe will be reconducted in 2019.

Transient stability analysiss a timebased simulation #i assesses the performance of the power system
shortly before, during,’and after a contingency. Transient stability studies were performed on the peak
summer base cases. to verify the stability of the system following a three phase system fault.

Transient VWDELOLW\ DQDO\VLV ZDV SHUIRUPHG XVLQJ *HQHUDO (OHI
compared against WECC Disturbasieerformance Criteria for the most severe system contingencies.
Transient stability contingencies were simulated for 10 secondsidaxglone second of piisturbance

data. All simulated faults, unless specified, were assumed to beptimse with gour cycle breaker

clearing time. System damping was viewed in stability plots.

Selected critical contingencies listed below were sitadlaThese contingencies included the most severe
internal as well as external contingencies.

X Aveb8 161kV Bus Fault
X Transformer Ave58 and Coachella SS Bus Fault
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El Centro SS 161kV Bus Fault

Coachella SW 92kV Bus Fault

Colorado River RAS Bus Fault

El CentroBank #4

Midway 230kV Bus Fault

Transformer Ramon 92kV to Ramon 230kV Circuit 1
Transformer Ramon 92kV and Coachella SS Bus Fault
Transformer Ramon 92kV and Niland Bus Fault

El Centro Bus 92V Double Bus Fault

El Centro Bus 92kV Single Bus Fault

El Centro $eam #2 (ELSTM 2 & REPU 2)

KNKS and Ramon Bank

Line Faults

X Midway Tap 92kV to Midway 92kV Circuit 1 Line Fault
X El Centro Steam Plant 92kV to Mall 92kV Circuit 1 Line-Fault
X OLGZD\ WR &RDFKHOOD 9DOOH\.6 XEVWDWLRQ N9 3.1" & LUFXL!
X KNKS N-2 Line Fault

External Line Faults

X Hassayampa to North Gila 500kV Line Fault(Hang 2)
Imperial Valley to ECO 500kV Line Fault

Imperial Valley to North Gila 500kV Line Fault

ECO to Miguel 500kV Line Fault

Hassayampa to Hoodoowash 500kV.-Line Fault
Colordao Rivera Redbluff 500kV. Line Fault

Palo Verde to Colorado River 500kV Line Fault

X X X X X X X X X X X X

X X X X X X

The following are some of the parameters that were plotted on the stability plots:

X Bus Voltage:
Bus voltage plots provide a means of detectingobstep conditions and are usefalassess the
magnitude and-duration of post disturbance voltage dips and@galak voltage oscillations. The
voltage plots also.indicate system damping response and the expected bus voltage following the
disturbance.

X Bus Frequency:
Bus frequency plat provide expected magnitude and duration of -gstirbance frequency
swings as well as indicating possible effequency or undefrequency conditions.

Six critical buses which provide a representative illustration of the transmission system paréorma
following each of the critical outages studied were monitored. The monitored buses included:

x El Centro SW 230kV
X Ramon 230 kV
x Coachella Valley Substation 230 kV
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X Aveb8 161kV
x Niland 161 kV
X Yucca 161kV

Voltage Criteria for Steady State, PeSontingency ad Stability

X WECC Criterion TPEO0I-WECGCRT-3.1, WR1 specifies that bus voltages stay within 0.95 and
1.05 per unit under normal operating conditions (PO) and within 0.9 and 1.1 per unit under
emergency operating conditions (PT).

X Voltage deviations foall voltage levels should not exceégbercentunder single/contingencies,
and 10 percentunder multiple contingencies.

X Voltage stability is required at 10percentof load levels for PO and P1 and 10@eéscentof load
level for P2P7. The system mubtve positive reactive power margin (VAR margin) for single
and multiple contingencies at the above load levels respectiMeéy minimum reactive power
marginat any bus following an M outage is 100MVAr.while for B outages any bus must
demonstrate positive margin greater than 50MVAr.

Following fault clearing, the voltage for 27 levels shall recover to @@rcenbpf the precontingency
voltage within 20 seconds of the initiating event for BES buses serving load for-Rll Btents.6
Following fault clearing and voltage recovery aboveg@dcentvoltage at each applicable bus serving
load shall neither dip below fiercentof precontingency.voltage for more than 30 cycles nor remain
below 80percentof precontingency voltage.for more than tweconds for RP7 level.

Instability Criteria

The WECC Criterion TPI001-WECGC-CRT-3:1 requirement WR4 was used to identify system instability
for conditions such as Cascading; voltage instability, or uncontrolled islanding. Key indicators are:

X When apost contingency analysis results in steatite facility loading that is either in excess of
a known BES facility trip.setting, or exceeds J#scentof the highest seasonal facility rating for
the BES facility studied. If the trip setting is known @ different than the 128ercenthreshold,
the known.setting should be used.
X When either unrestrained successive load loss occurs or unrestrained successive generation loss
occurs.

Stability: simulations that did not show positive damping withirs80ads after start of the simulation
were .deemed unstable.

Results for Events for P1 through P7

The stability studies performed for this Annual Planning assessment included the P1 through P7 events and
were analyzed with the contingencies.

The following requirements were used in this study:
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x For planning event P1: No generating unit shall pull out of synchronism. A generator being
disconnected from the System by fault clearing action or by a Special Protection System is not
considered pulling out of synabmism.

x For planning events P2 through P7: When a generator pulls out of synchronism in the simulations,
the resulting apparent impedance swings shall not result in the tripping of any Transmission system
elements other than the generating unit and itgtjreonnected Facilities.

x For planning events P1 through P7: Power oscillations shall exhibit acceptable damping as
established by the Planning Coordinator and Transmission Planner.

x For planning events P1 through P7: An Element where relay trippingsodae to a stable or
unstable power swing during a simulated disturbance.

o The IID did not identified any element in this Annual Planning Assessment where relay
tripping occurs due to a stable or unstable power swing during a simulated disturbance.

o Forplanning events P1 through P7: Generation Facilities with Reliability Impact in the
planning horizon of more than one year. IID did not identified any IID generation facility
in this Annual Planning assessment that can cause.adverse reliability impghet in
planning horizon of more than one year.

The requirements noted above were met for all stability. simulations that were performed. This was verified
manually by analyzing plot files representing the ‘'simulations and by checking the log files for each
simulation. All simulations produced stable, positively damped results and did not result in cascading. No
contingencies resulted in n@onsequential load.loss.

Stability studies were also performed to assess the impact of the extreme events, usingrttee extr
contingencies. All events simulated met the criteria established.

Posttransient stability analysis

The analysis was performed on selected buses in the IID transmission system following selected most
severe critical outages: Governor power flow toeése used for the analysis. For each bus assessed, a
synchronous condenser was modeled to determine the highest reactive power margin available on that bus.

The following outages were simulated:

North La QuintatAve42 92kV line outage
Imperial Valley +EI Centro SS 230KV line outage
Ramon tMirage 230KV line outage

Coachella ValleytMirage 230kV line outage

El Centro Steam Plant Unit 2 outage

El Centro SS+Mall 92kV line outage

El Centro SS 230:92 Bank 4 outage

Ramon 230:92 Bank outage

Midway *Coachdh Valley Circuit 1 outage

X X X X X X XX X
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Ave58 tlefferson & Ave58+Ave48 outage

El Centro SS+Ave58 & Ave58 +Coachella Valley outage
Coachella ValleytMirage & Coachella Valley Ramon outage
Imperial Valley +ECO 500KV line outage

Imperial Valley +Ocotillo 500kV line outage

Palo VerdezColorado River 500kV line outage

Hoodoo WashtNorth Gila 500kV line outage

North Gila zimperial Valley 500kV line outage

Devers tRedbluff 500kV line outage

Colorado River+Redbluff 500kV line outage
HassayampatHoodoo Wash B0kV line outage

ECO +Miguel 500kV line outage

HassayampatNorth Gila 500kV line outage

X X X X X X X X X X X X X

The monitored buses included:

El Centro SW 230kV

Ramon 230kV

Coachella Valley Substation 230 kV
Avenue 58 161kV

Coachella Valley 161 kV

Niland 92 kV

Pilot Knob 161kV

Ave42 92kV

Midway 92 kV

Calexico 92 kv

Coachella Valley Substation 161kV

X X X X X X X X X X X

For posttransient stability, positive reactive margin is desired at all buses. For IID transmission system the
posttransient stability analysis criteria are:

Minimum reactive powemargin at any bus following 14 outage is 100 MVAR
Minimum reactive power margin at any bus following2dutage is 50 MVAR

The results indicated that 11D system has positive reactive power margin and meets the above criteria for
all the above outages.

Shat Circuit Analysis Results

Short circuit analysis was performed to determine the maximum fault duty on 11D substation breakers. The
Aspen program was used to conduct the short circuit analysis as described below.
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Fault duties were calculated for singleagh to ground, double phase to ground, and three phase faults at
DOO ,," WUDQVPLVVLRQ VXEVWDWLRQV 7KH WRWDO IDXOW FXUU
interrupting capability to determine whether or not the fault interrupting capabilixgésded.

The IID annually reviews the previously identified Corrective Action Plans and their timing. This review
is performed by performing the short circuit analysis for any of the cases identified for this Annual Planning
Assessment where:
X There have &en significant changes in the load levels, generation patterns or interchanges relative
to the last annual assessment, ANarBient & Post Transient Stability Analysis Results

X Corrective Action Plans were identified or could be identified for thoses @hseto the changed
assumptions.
Due to changes in the methodology used to perform short circuit analysis several circuit breakers have been

identified as being potentially owurdened under fault conditions. Those corresponding circuit breakers
will be replaced.

LONG TERM TRANSMISSIONASSESSMENT(2027)
Steady State Analysis Results

Steady state analysis for th@year assessment was performed.exactly in the same manner as for-the five
year assessmenfll identified system problems were mitigated thgh the fiveyear assessment
recommendation plan and though some additional recommendations.

Steady state analysis provides thermal and voltage performance of the system under normal as well as under
emergency (contingency) conditions. This analysis waslucted on the followind0-year steady state
base cases:

2027 Heavy Summer

Thermal and voltage performance of the system was evaluated for all three base cases under normal (PO),
single element outage (P1, P2) and selected multiple element outaged.(PBermal loadings were
reported when a modeled transmission component was loaded abpeec8btof its continuous MVA

rating (P0) and above $ercentof its emergency rating (PR7). Generally, the concerns are raised when

an element:is found loadetd@ave 10Qpercentof its normal or emergency rating, however, @&centvas
chosentoiidentify circuits that are also at the edge of an overload. Such circuits need to be closely monitored
and.can be placed as potential candidates for future upgrades.

Transmission voltage violations for normal (PO) conditions were reported when per unit voltages were less
than 0.95 or greater than 1.05. Transmission voltage violations following single or multiple outages were
reported when per unit voltages were less &0 or greater than 1.1. Additionally, voltage deviations
were recorded whenever these deviations were greater thancéntfor single contingencies and 10
percenfor multiple contingencies.

The steady state study results for the case is described belo
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2027 Heavy Summer:

Voltage Performance:

No buses in thbeavysummer base cases experienced voltage deviation exceedances with respect to the
voltage criteria table above.

Voltage Deviation:

No buses in thbeavysummer base cases experienced vol@geation exceedances with respect to the
voltage criteria table above.

Voltage Phase Angle Violations:

Few voltage angle exceedances occurred in heénevy summer base case under contingency. The
exceedances can be mitigated by the curtailment of gemetadifore the line is tested to close. IID is
normally limited to 25° closing angles. In order to clear these violations the mitigation to curtail generation
at the Anza substation was made.

Thermal Performance:

With a category P6 outage, certain actiane allowed to mitigate it; therefore, no thermal impacts occurred
during the Heavy Summer base cases. In order to clear this violation the mitigation to turn off certain
generation was made.

Transient & Post Transient Stability Analysis Results
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An operating procedure was already proposed utigefiveyear plan.
Posttransientstability analysis
The same outages and monitored buses were utilized asfivetlyear plan.

For posttransient stability, positive reactive margin is desired at all blFeedID transmission system the
posttransient stability analysis criteria are:

Minimum reactive power margin at any bus followinglMutage is 100 MVAR
Minimum reactive power margin at any bus following2Mdutage is 50 MVAR

The results indicated th#iD system has positive reactive power margin and meets the criteria for all
outages.

SUMMARY OF TRANSMISSIONSTUDIES

The study did identify necessary system improvements-in.order to. comply with the established criteria
mentioned above which acts as agmdior system resiliency. This analysis indicated that some of the
previously identified system upgrades are still required to meet the applicable criteria based on the current
forecasted state of the IID electric grid. A summary of the corrective a¢tingfinat will be used to address

all issues discovered in the analysis can be found.in the following table:

Corrective Action Plans

TIME CASE EVENT SYSTEM IMPACTED CORR. EXPECT.
FRAME TYPE DEFICIENCY ELEMENTS
ACTION IN-
PLANS SERVICE
DATE
2018 Sensitivit P7.CV- Various 230:92kV Path 42 RAS 2020
2019 y Mirage & CV | Thermal and Ramon
Light -Ramon Voltage Transformer,
Winter Violations 92kV CHline,
CL-line, CA-
line and CE
line
2019 Base 97: 92kV CD Thermal 92kV CHline | Re-conductor 2019
Heavy (Ave58- Violation (Shadow Hills Cl-line
Summer Jefferson) tAve4?2)
and CS
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(Avebs8 +
Ave48)
2019 Sensitivit P1: 92kV Thermal 92kV CNHine | Re-conductor 2021
Heavy y CL-line (CV Violation (Coachella CN-line
Summer +CSS) Valley +CSS)
2019 Sensitivit P1: 92kVv Various 92kV CL-line |'Re-conductor 2021
Heavy y CN-line (CV Thermal & (Coachella CL-line
Summer +CSS) Voltage Valley +CSS)
Violations
2017 Base Extreme: Voltage Imperial Valley Split the 2019
Heavy Loss of Collapse Substations North and
Summer ECSS 92kV South bus at
(double ECSS 92kV
breaker
substation)
2017 Base Short Circuit | Overburdened| Imperial Valley Breaker 2022
Heavy Simulations Circuit Substations | Replacement
Summer Breakers

FUTUREECONOMIC BASED PROJELS

IID is working with neighboring utilities and compasit explore new transmission projects to increase
its exposure, to further strengthen its transmission system through additional tie lines, and to find
opportunities.to export highly economical renewable energy to neighboring areas.

PATH42 RAS

IID is cumrently assessing a Remedial Action Scheme (RAS) that is designed to increase the possible flow
on Path 42, which consists of the 230kV KN and KS lines between IID (Coachella Valley and Ramon
substations) an8outhernCalifornia Edison (Mirage substatiorfhe RAS is expected to allow export to
increase from the currently accepted Path rating oMd@0to over 1200MW. Once the installation of the

RAS is complete IID would still have to follow the WECC path rating process to determine a new accepted
rating.

Cost estimate: $4 Blillion
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Estimated irservice date: 2020
NORTHGILA IMPERIALVALLEY2 TRANSMISSIONLINE

IID is currently exploring the possibilities of participating in the North Gilaperial Valley 2 project.
This project would allow 11D to takadvantage of its 20ercenshare on the HANG2 line as well as provide
additional reliability benefits. This project would most likely increase the allowable flow on HANG2 from
500MW to over 1000MW which would allow IID to move over 200IW through HANG2

Costestimate: $8 million - $65million, depending on participation percentagel final construction path
Estimated irservice date: 2021
[ID +CFE TRANSMISSION LINE

IID and CFE /CENACE (Mexico) are engaged in exploring various transmission altesnative
interconnect the two systems for import / export opportunities. IID has a tremendous potential for solar,
wind and geothermal energy. Studies are currently underway between the IID and CFE staff to select the
best transmission option from technicatieeconomical perspective.

Costestimate: $50million - $57 million, depending on. configuration

Estimated irservice date: 2021

SUMMARY OF DISTRIBUTION SYSTEM ASSESSMENT

The Imperial Irrigation District is_geographically situated in both the Imperial yallea that covers the

entire Imperial County as well as the Coachella Valley area that covers parts of Riverside County. Both
areas of the IID system contain similar weather patterns but due to the large area of customer location
diversity, IID consider$iow. this aspect can factor into its overall distribution plans. As described in the
POU IRP submission‘and Review guidelines urlgr35Q below are the required areas that have been
addressed in the Distribution related studies:

The IRP must include anyistussion of any distribution system reliability concerns and measures to
mitigate them overthe planning horizon, including the following:

- _Upgrades'or enhancements to the distribution system, including those intended to reliably integrate
distributed genetion.

- .Upgrades to communications and information technology intended to integrate demand side energy
management.

Below are the result of the IID engineering studies that were driven by regular planning activities as well
asSB 350

COACHELLAVALLEY
Thedistribution group determined three categories of need:
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1. Reliability +Projects that are needed to maintain system reliability

2. CannabistProjects that are based on customer interconnections for large industrial producers of
cannabis located in the 11D sgsh

3. New DevelopmentProjects that depend on load growth

The following are the site specific projects that were identified in these studies:

Ave 52 2nd Bank (2019)

Location- Avenue 52, City of Coachella

x  Description.- Establishnew circuit from AvenueZSubstation (proposed) 2nd Bank
X Driver.- This new circuit will help serve growth in the Coachella Industrial Park.

x Cost- $4.3million

X 92 KV lines in the vicinit. $YHQ X H 3. /LQH

X

Cannabis #1 (2019)

x Location- In Date Palm Business ParkAlong Harison Street, N/O 49Avenue, S/O Khadram

Way (Parcel 7)

Description.- (2) 40 MVA Transformer.Bank with associated Equipment. Provisions and space

for a future third bank. Scope includes construction of the entire substation.

x  Driver.- City of Coachellaf V 0 : =R Q HienKity &Wtivation loadJp to 245MW of electrical
load: Date Palm Business Park:(88/), Coachella Grow Association (MW), Moreles (MW),
Garcia (6MW), CTI (6MW), Del Gro (19MW), Desert Rock (65MW), Kismet OrganicsV#/),
Bejararo (8 MW), De Leon (3MW), Duran (4MW), Coachella Grow Corp (181W), Green Leaf

x

(40MW)
x Cost- $9.6 million
X 92 KV lines in the vicinity- 3&/° /LQH 1HZ .9 /JLQH 5HTXLUHG

Bermuda Dunes (2019)

X Location- N/O'Fred Waring Drive & Dune Palms Road, W/O ®larbor Drive, in the Bermuda
Dunes-Country Club.

Description - (1) 25 MVA Transformer Bank with associated Equipment. Scope includes
construction of the entire substation.

Driver - third bank will alleviate capacity issues at North La Quinta and $kisubstations.

Cost- $5.6 million

X 92 KV lines in the vicinity 3&"'~ /LQH

X

xX X

CannaNevada (2019)

X Location- Avenue 54 and Polk Street, City of Coachella
x Description lnitial phase: (1) 40 MVA Transformer, with associated equipment.
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x Driver- &D Q Q D 1 Bl rédué&sbDifir up to 100 MW of higlensity cultivation load.
X Cost- $9.6 million
X 92 KV linesin the vicinity 3&:" 3. /LQHYV

North Gate (2020)

X Location- S/S Indio Boulevard, between Country club Dr. and Burr Street, in the City of Indio

x  Description- Initial phase; (1) 25 MVA Transformer, (4) Distribution Breakers with associated
equipment and in/out transmission line arrangement.

x  Driver - An 80acre shoppingeenter. This project consists of several.three phase ‘services that
include a hotel, variousartment complexes, a gas station and multiple retail buildings also this
QHZ VXEVWDWLRQ ZLOO VHUYH XQGHYHORSHG ODQG LQ WKH 3

x Cost- $5.6 million

X 92 KV lines in the vicinity 3&6° /LQH

Marshall 3rd Bank (2020)

X Location- Washington &V ( 6 1T 62 $YH

x Description zthird Transformer Bank addition; (1) 25" MVA with associated Equipment. Scope
includes new land acquisition and distribution.Breakers bay construction.

x Driver - Marshall Substation is at capacity, alternate feedQuainta Substation has insufficient
capacity to support additional load from:Marshall Substation. Adding Bank 3 will reduce capacity
constraints at Marshall and La Quinta substations.

x Cost- $5.6million

X 92 KV lines in the vicinity 3&"'" /L QH

New Dillon (2020)

X Location - TBD: Preferable location it is been identified along Dillon road, approximately 2.0

to 3.0 miles N/O Ave. 44. In the Riverside County

Description- Initial phase; (1) 25 MVA Transformer, (4) Distribution Breakers with associated

equipmat and Single Tap transmission line arrangement.

x=Driver - Existing Dillon Substation was built in temporary basis made out of wood and is sat on
leased land. It consist of (2) transformers (11,200 and 10,000 KVA) and (2) Distribution breakers.
Developmenin the area has been increased mainly in the rock crushing industry.

x Cost- $5.6 million

X 92 KV lines in the vicinity 3&0° OLQH

x
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Carreon 2nd Bank (2021)

X
X

Location- Monroe Street and Dr. Carreon Blvd. in the City of Indio Ca.

Description- secondTransbrmer Bank addition; (1) 25 MVA with associated Equipment. Scope
includes distribution Breakers bay construction.

Driver - This substation is located in the Central part of the city of Indio, serving a large diversity
of load including Hospitals and medidauildings, schools ,retail buildings as well as residential.
Neighboring substations are equally loaded and require firm back up support during emergency
conditions. Bank #1 is already @@rcentof its capacity

Cost- $4 million

92 KV lines in the viciity - 3&:" OLQH

La Entrada West (2021)

X

x

Location - (preferred) Approximately 1.25 Mi. S/O-10, 1.0 Mi. E/O All American Canal
between Ave. 50 & Ave. 52 in the City Of Coachella Ca.

Description - (2) 25 MVA Transformer Bank. with associated Equipmentpé&dacludes
construction of the entire substation.

Driver - A 2,200 Ac. Development with multiple land use including residential of various densities,
commercial, education, parks, open: space and roadways. This development will require the
implementatiorof a second substation scheduled for year 2022 in the 11D 10 year plan
Cost- $9 million
92 KV lines in the vicinity- Coachella Valley Switching Station 92 KV Bus. New transmission
Line(s) required.

Cannabis #2 (2021)

X
X

Location- Along Harrison Street, D 48" Avenue (Lot 25)

Description- (1) 300 MVA 230/92 k¥nd (2) 40 MVA 92/13.2 kV Transformer with associated
Equipment.. (10) Distribution Breakers with associated equipment and in/out transmission line
arrangement. Provisions and space for a futdmedt 40 MVA Transformer and (5) Distribution
breakers. Scope includes construction of the entire substation

Driver - City of & §RDFKHOOD TV OGdermsRyQ@titivakianJéadTo serve the remainder of

the 245MW of Electrical Load requested for the area.

Cost- $10 million

92 KV lines in the vicinity- New 230 KV Line from Coachella Valley Switching Station
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Travertine (2021)

X
X

Location- (preferred) at the corner of Avenue 62 and Madison Street alignment.

Description - (2) 25 MVA Transformer Bank withssociated Equipment. Scope includes
construction of the entire substation.

Driver - A Development with multiple land use including residential of various densities,
commercial, parks, open space and roadways. Requested substation site provided bgrdevelop
Cost- $9.6 million

92 KV lines in the vicinity- 35" /LQH &ORVHVW 7UDQVPLVVLRQ/OLQH LV 3/

Ave 44 (2022)

X

x

Location - (preferred) Along the Transmission corridor S/S of Ave. 44 between Golf Center
Parkway and Dillon Rd. in the City Of Coachella

Description- Initial phase; (1) 25 MVA Transformer Bank with associated equipment and in/out
transmission line arrangement
Driver- *URXSHG GHYHORSHUVALQFOXGLQJ 3)DQWDV\ 6SULQJV &D"

for future commercial and residiéal projects in‘the area. Due to the lack of capacity, IID identified
the need of a new substation.

Cost- $5.6 million
92 KV lines in the vicinity 3&,” 3&0° /LQHV

Mecca 2nd Bank (2022)

X
X

Location- Ave 68 and Johnson Street in the Community of Mecda.RCo.

Description - Secondlransformer Bank addition; (1) 25 MVA with associated Equipment. Scope
includes distribution:Breakers bay construction.

Driver - Throughthe years, Mecca area has experienced mainly agricultural load growth and few
light industrial (packing Sheds). Presently, circuits are spread out with large exposure. Existing
transformer.was installed in year 2006 and presently it is close pef&ntof its capacity.

Cost- $4 million

92 KV lines in the vicinity 3. /LQH
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Frances Way 2nd Bank (2022)

X Location- Washington Street and Frances way in the City of Palm Desert Ca.

x  Description - Secondl'ransformer Bank addition; (1) 25 MVA with associated Equipment. Scope
includes distribution Breakers bay construction.

x  Driver - Throughthe years, this area has experienced a large addition of light industrial load.
Adjacent North View Substation Banks2& MVA) are slightly close to their §@&rcentcapacity.
Addition of this bank will provide back up support to the already loadeclits in the
neighborhood. Existing transformer was installed in the year 1999 and presently it is close to 60
percentof its capacity
Cost- $4 million

X 92 KV lines in the vicinity 3& (* OLQH

(Sec.19) Rancho Mirage (2022)

X Location- TBD. Preferable loation has been identified along the Miriam Way alignment,

approximately 0.6 miles N/O Dinah Shore Drive. In Riverside County.

Description- Initial phase; (1) 25 MVA Transformer, (4) Distribution Breakers with associated

equipment and Single Tap transnossline-arrangement.

x  Driver - City planned Section 19 development is estimated &\VZ0n additional peak demand.
The area is served by three circuits from Edom Substation with no backups for contingencies. Due
to the lack of capacity in the Bob Hopeiv@/Gerald Ford Drive/Monterey Avenue corridor, [ID
identified the need of a new substation

x Cost- $5.6million

X 92 KV lines in the vicinity 3& (" OLQH

x

Paradise Valley (2022)

X Location- N/S.of Interstate 10 between Coachella Valley and Chiriaco Summit

x Description. - (2).25 MVA Transformer Bank with associated Equipment. Scope includes
construction of the entire substation.

x ‘Driver - Paradise Valley Developers

X Cost=$12 million

X. 92KV lines in the vicinity 92 KV Line extension required from Coachella \l@y substation to
Paradise Valley development.

307



Integrated Resource Plan ~» f

CannaNevada 2nd Bank (2022)
Location- Avenue 54 and Polk Street, City of Coachella

x  Description- Establish New circuit from CannaNevada Substation (proposed) 2nd Bank
x  Driver.- This new circuit will hgd serve growth in the Coachella Industrial Park.
X
X

x

Cost- $10 million
92 KV lines in the vicinity 3&:" 3. /LQHYV

Jefferson 3rd Bank (2023)
X Location- Ave 52 & ¥4 mile E/O Jefferson Street

x  Description £Third Transformer Bank addition; (1) 25 MVA withsagiated Equipment. Scope
includes new land acquisition and distribution Breakers bay construction.

x Driver - Silver Rock, Beazer Homes,

X Cos- $5.6 million

X 92 KV lines in the vicinity- 3&'~ /LQH

(Ave.60 dev)Sta. Rosa (2023)
X Location- Ave 58 & JacksorStreet, Riv. Co.

x  Description.- Initial phase; (1) 25 MVA Transformer, (4) Distribution Breakers with associated
equipment and in/out transmission line:arrangement.

x  Driver - Service requests for several developments in the area adding up to at leasti@60ces.

., KDV LGHQWLI\ WKH QHHG ¥ RI DSSUR[LPDWHO\ 09% WR VH
in the area.

x Cost- $5.6million
X 92 KV lines in the vicinity 35° OLQH

New Oasis (2023)
X Location- Oasis Substation

x Description xUpgrade to (2)25 MVA Transformers, ( 8) Distribution Breakers and associated
equipment

X Driver - Load Growth
X ~Cog - $10 million
X

92 KV lines in the vicinity- 3.” DQG 35" /LQHV
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Kohl Ranch (2024)

X Location- W/O Avenue 64 and Polk Street

x  Description- (1) 300 MVA 1602 kVand (1) 40 MVA 92/13.2 kV Transformer with associated
Equipment. (5) Distribution Breakers with associated equipment and in/out transmission line

arrangement. Provisions and space for future second and third 40 MVA Transformers and (10)
Distribution breakers. Scope includes construction of the entire substation.

x Driver - Kohl Ranch and Shea Homes Developments, approximately 30,200 homes, alternate
Thermal Motorsports power source.

X Cost- $12 million
X 92 KV lines in the vicinity- 35° /LQH

Sky Valley2nd Bank (2024)
X Location- Sky Valley substation

x Description- 2nd Transformer Bank addition; (1)-25 MVA with associated Equipment. Scope
includes distribution Breakers bay construction.

Driver - Load Growth

Cost- $5.6 million

92 KV lines in the viciity - 3& 0" /LQH

X X X

New Thermal (2025)
X Location- Avenue 56 and Polk Street

x Description £2-25 MVAto replace the existing Thermal Substation
x  Driver - Load growth

x Cost- $7.6million

X 92 KV lines'in the vicinity- 3. /LQH

Ave 54 (2026)

Location=Avenueb4 and Monroe Street

x Description +2-25 MVA 92/ 13.2 kV with associated equipment.
X Driver - Load Growth
X
X

X

Cost- $7.6 million
92 KV lines in the vicinity 3&6° /LQH
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La Entrada East (2027)

X Location - (preferred) Approximately 1.25 Mi. S/O-10, 1.0Mi. E/O All American Canal

between Ave. 50 & Ave. 52 in the City Of Coachella Ca.

Description - (2) 25 MVA Transformer Bank with associated Equipment. Scope includes

construction of the entire substation.

x  Driver - A 2,200 Ac. Development with multipletbuse including residential of various densities,
commercial, education, parks, open space and roadways. This the implementation.of the second
substation for the La Entrada Development.

x Cost- $9.6 million

X 92 KV lines in the vicinity- Coachella Valley Sitching Station 92 KV-Bus. New. transmission
Line(s) required.

X

N. La Quinta 3rd Bank (2027)

X Location- SW corner of Westward Ho Drive & Adams Street

x  Description- Third Transformer Bank addition; (1) 25 MVA'with associated Equipment. Scope
includes newdnd acquisition and distribution'Breakers bay construction.

x Driver - Third Bank will alleviate capacity issues at North La Quinta and Shields substations;
provide additional capacity along Washington'Street.
Cost- $5.6 million
92 KV lines in the vicinity 3&'" /LQH

In summary, the following exhibit shows all projects and the reason for the projects:

Exhibit 129 Distribution Project Breakdown for Coachella Valley Area
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Notes:

1. Cannabis cultivation substations are listed fongaeteness.
Bermuda Dunes was a previously active sifiglak substation that served the area.

3. North Gate Substation will also provide significant reliability improvements for the Bermuda
Dunes area.

N
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4. Estimated cost does not include cost of land or rightafy that may be required

IMPERIAL VALLEY
Below is a summary of the siecific sssenformationfor the Imperial Valley Area:

New Kloke Distribution Substation (2018019)

Location- W/S of Pruett Road at S/S of All American Canal in the City of &dko

Description - Initial phase 25 MVA Substation Transformers with & Distribution. Feeders and

associated equipment. Also provision for the 3rd Substation Transformer.and additiddiatribution

Feeders

Driver - La Gran Plaza Complex, New paft entry, Cole road industrial park combined with increased
Flexibility of the Distribution Grid at the Western Area of Calexico CA

Cost- $8.5million

92 KV lines in the vicinity 3('"~ OLQH EHWZHHQ 3UXHWW VXEVWDWLRQ O0DOO V

Victoria Ranch Digribution Substation (20192020)

Location - W/S of Dogwood Road at N/S of Central.Drain-at Imperial County (future annexation to the

City of El Centro).

Description - Initial Phase of 25 MVA ‘Substation Transformers with 4 Distribution Feeders and

as®ciated equipment. Also Provision.for the 2nd Substation Transformer and additioD&tdbution

Feeders.

Driver - Victoria Ranch, Castlearch and Rancho Imperial proje@tsis substation will also increase

flexibility and reliability to the N/E of BECentro and South of Imperial areas

Cost- $5.6 million

92 KV lines in the vicinity- 3-~ OLQH EHWZHHQ (&66 DQG 5RFNZRRG 6 XEVWDWLF

Luckey Ranch Distribution Substation (2028021)

Location - On the'W/S ofithe State Route 111 (BRl), approximately 70feet N/O the Intersection of

SR-78 & SR111 atImperial County (future annexation to the City of Brawley CA).

Description - Initial. Phase of 25 MVA Substation Transformers with 4Distribution Feeders and

associated equipment. Also Provision for timel Substation Transformer and additional istribution

Feeders.

Driver - Luckey Ranch, La Paloma and Rancho Porter developments combined with increased Flexibility

and Reliability on the Distribution Grid on Eastern Area of Brawley CA.

Cost- $6 million

92 KV lines in the vicinity- 3-~ /LQH EHWZHHQ %UDZOH\ VXEVWDWLRQ DQG 5RF!

Diamante Distribution Substation (2022022)
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Location- On the S/W corner of Intersection Bowker Road & E. Jasper Road at Imperial County (future
annexation to t City of Calexico CA).

Description - Initial Phase of 25 MVA Substation Transformers with 4Distribution Feeders and

associated equipment. Also Provision for the 2nd Substation Transformer and additi@isiribution

Feeders

Driver - Las PalmasEl portal, Santa Fe, and La Jolla Palms developments. This substation will also
increase flexibility and reliability to the N/E of Calexico area

Cost £$6.2 million

92 KV lines in the vicinity- 33"~ /LQH EHWZHHQ 3HUU\ VXEVWDWS&&M DQG +HI
Transmission Line Extension of approximately 8,000 feet

Anderson Distribution Substation (2022023)

Location - In the vicinity of the rectangle comprised of Chick Road on.the North, McCabe Road on the
South, Pitzer Road on the West andBR onthe East. (Future annexation of the City of El Centro CA).
Description - Initial Phase of 25 MVA Substation Transformers with 4Distribution Feeders and
associated equipment. Also Provision for the 2nd Substation Transformer and additi@isirdbution
Feeders.

Driver - Waterford, Anderson and Commons Projects. This substation will also increase flexibility and
reliability to the S/E of El Centro area.

Cost- $6 million

92 KV lines in the vicinity- ([LVWLQJ 33T /LQH' LV {SQuk\dirediidd HiGglP@zed Rad&IU W K
this line is interconnected between Heber Geothermal Substation and ECSS

New Euclid Distribution Substation (2022024)

Location- On the W/S of N. La Brucherie Road, approximately 700 feet N/O the Intersection of W. Adams
Avenue & N. La Brucherie Road in theCity of El Centro CA.

Description- Remove 118 MVA and.¥14 MV Substation Transformers with-Distribution Feeders

from existing Euclid Substation, Replace witt22 MVA Substation Transformers with 8Distribution

Feeders and associated equipment.

Driver tLernoVerhaegen, Sky Ranch, La Fuente and West Main Mutual Water Projects. This substation

will also increase flexibility and reliability to the West of El Centro area and S/W of Imperial area.

Cost- $8 million

92 KV lines'in the vicinity- ([LVWLQJ 3/8" /LQH FRQQHFWHG WR (XFOLG VXEVWL

La Paloma Distribution Substation (2022025)

Location- In the vicinity of the rectangle comprised of Malan Street on the North, Best Canal on the South,
Oakley Canal on thWest and Old Hwy 111 on the East at Imperial County. (Future annexation of the City
of Brawley CA).

Description - Initial Phase of 25 MVA Substation Transformers with #Distribution Feeders and
associated equipment. Also Provision for the 2nd Stibstaransformer and additional-Distribution
Feeders.

Driver - La Paloma, Latigo Ranch, Malan Park and Brawley Gateway projects. This substation will also
increase flexibility and reliability to the South of Brawley area.
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Cost- $6.2million
92 KV lines in the vicinity- ([LVWLQJ 3-" /LQH LV LSpMWipectiornha@ndg QldbiwlR11W K
this line is interconnected between Brawley Substation and Beef Plant Substation

Holtville Il Distribution Substation (20252026)

Location- In the vicinity of the rectangle comprised of Ash Main Canal on the North, Haven Road on the
South, Anderholt Road on the West and Mets Road on the East at Imperial County. (Future annexation of
the City of Holtville CA).

Description - Initial Phase of 25 MVA Substabn Transformers with 4+Distribution Feeders and
associated equipment. Also Provision for the 2nd Substation Transformer and additi@isirdbution

Feeders.

Driver tTecolote Ranch I, Il,1l and Tecolote Ranch commercial shopping Center projastsulbstation

will also increase flexibility and reliability to the Holtville area.

Cost- $6.2million

92 KV lines in the vicinity ([LVWLQJ 3(" /LQH LV LQVWDOOHG RQ WKH 1 ( FRUC
Road intersection; this line is interconnedetiween Holtville Substation and ECSS.

Keystone Distribution Substation (2028027)

Location - In the vicinity of the rectangle comprised of Keystone Road on the North, Harris Road on the
South, Hwy 86 (N. Imperial Avenue) on the West and Rubber Drairo@tiee East at Imperial County.
Description - Initial Phase of 25 MVA Substation Transformers with 4 Distribution Feeders and
associated equipment. Also Provision for the 2nd. Substation Transformer and additi@isiribution
Feeders.

Driver tMesquite Lake, Brookfield and Benson projects. This substation will also increase flexibility and
reliability to the North of Imperial and the south of Brawley areas.

Cost- $6.2million

92 KV lines in the vicinity ([LVWLQJ 3(2° /LQH L rth-outidiréxidh @ theE/D oflthe
Railroad; this line is interconnected between Panno Substation and New Imperial Substation.

Barioni Lakes Distribution Substation (2022028)

Location - In the vicinity ‘of the rectangle comprised of Larsen Road enNibrth, Neckel Road on the
South, Austin Road on the West and Hwy 86 on the East at Imperial County. (Future annexation of the City
of Imperial CA).

Description - Initial Phase of 25 MVA Substation Transformers with 4Distribution Feeders and
associted equipment. Also Provision for the 2nd Substation Transformer and additioRastibution
Feeders.

Driver xBarioni, McMillan, Morinigstar and Drewery Farms projects. This substation will also increase
flexibility and reliability to the North of Irperial area.

Cost- $6.2million

92 KV lines in the vicinity ([LVWLQJ 3(2° /LQH LV LSpuiNdD€otiotHod the@/DoflHvy W K
86; this line is interconnected between Panno Substation and New Imperial Substation

In summary, the following exbit shows all projects and the reason for the projects:
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Exhibit 130 Distribution Project Breakdown for Imperial Valley Area

Note: Estimated cost does not include cost of land or right of way that may be required

In summary, he following exhibit shows all projects and the reason for the projects:

Exhibit131: 1ID System Area Distribution Project Cost Breakdown
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MITIGATIONS TO RELIABLY INTEGRATEDISTRIBUTED GENERATION
From our experience with integinag distributiorzlevel generation, mitigations have fallen ifbar general
categories:

1. Minimal System ImpacttLine extensions, Distribution Transformer upgrades, etc.

2. Voltage Issues at Customer SieAdjusting Distribution Transformer taps, Secondaeyi&e
upgrades, Customer-Trouble (Lack of requisite demand, cusBideeelectrical issues)

3. Voltage/Reactive Power Issues on Feetleine upgrades, Capacitor Banks, etc.

4. Substation Transformer Bank Voltage Regulation Issues / Reverse Power Flow Bubstdtion
TransformerzRegulator Upgrades / Regulator Settings Adjustment.

Distribution-Planning captures through studies and assessments, any potential substations or distribution
IHHGHUVY LVVXHV EHIRUH DOORZLQJ JJkHrtQddiodnivaltRg® issURS a@uivikgU FR Q Q
after-distributed generation is connected are often due to the customer reducing their load significantly
below for which their generator was sized to support.

SCADA DEPLOYMENT

The deployment of SCADA in areas senmdnonremoteoperable distribution substations will facilitate
better data acquisition, service restoration times and system reliability. Distribution Planning has a program
to facilitate this deployment.

DISTRIBUTION COSTS TOADDRESSELECTRIC TRANSPORTATION
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As most of the electric transportation, being installed is commercial, typical line extension and impact
related upgrades apply. The average cost for service to a commercial charger is $5,600. The potential
loading of the service and secondary conoltsctnust be lower than rated capacity for public safety and
service reliability.

For planning purposes, 1ID has conducted numerous studies to evaluate the value of adding and/or retiring
generation facilities. The key elements to be discussed igatiisn for these resourcaldition studies are
as follows:

MODELING RESULTS ECONOMIC COMPARISON AND ENVIRONMENTAL COMPLIANCE
Below is adiscussioron the numerous sets of economic modeling studies performed to determine the
most optimakesource expansion plain summary below are they studies performed for this IRP:

1. Retirement and unit addition studies to narrow down resource options
a. This study was used to determine several sets.of-assumptions for the subsequent studies
as well as eliminate obvious oetls that are not needed for further studies
2. RPS andCap and Tradeesource addition studies
a. These studies were used to further examine new resources and further eliminate other
outliers that do not meet criterion for reliability, economics and regulatonpliance
3. Reliability assessment of the need for ancillary services offered by energy storage
a. This study was used to determine the minimum size of an energy storage project to be
compared to some of the remaining conventional generation resources
4. Additional Studies to Address-Resource Needs
a. These additional studies addressed additional questions to resource retirements and the
current cost of fixed and variable O&M; additional eliminations of alternatives occurred
5. Black and Veatch/Atonix Energy Stgma Study
a. This study.was used.to.observe greater details and risks of energy storage projects and
how they integrate with RPS/C&T and other resource requirements
6. Transmission expansion studies
a. This study was used to determine the feasibility of varieapgsed transmission
expansion plan and their value to the resource supply. stack
7. IRP-Rate Impact Evaluation
a. This study was used to determine how the combination of the various energy detertment
activities may or may not require rate increases aboveeyahd the standard
inflationary increases

1. RETIREMENT AND UNIT ADDITION STUDIES

METHODOLOGY AND KEY ASSUMPTIONS
The following are the key assumptions used for this study:

x Evaluatechinealternatives that provide quick responding generation
x Evaluated costwith hourly dispatch simulation Planning and Risk production cost model
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x Studied multiple scenarios for each of tiiee alternative cases:

1. No EIM economic market sales
With EIM economic market sales
Shutdown Coachella + Rockwood in 2021 No EIM
Shutdown ®@achella + Rockwood in 202With EIM
Shutdown Coachella + Rockwood + Yucca in 2021 With EIM
Shutdown Coachella + Rockwood + Yucca in 2021 No EIM
Shutdown Yucca in 2021 With EIM
Shutdown Yucca in 2021 No EIM

© N A~ WDN

A total of 324 iterations were studied of po$simarket outcomes between‘gas, energy-and emissions in
both 25 and 40 year studies.

Met RPS standard under current law

2018 Load Forecast used

Spring 208 low/med/high pricing forecast used
IID financing interest rate: percent

100 MW capacity additiomiall cases

X X X X X

The next exhibit illustrates the various cases and scenarios studied

Exhibit 132 Cases and Scenarios of the Resource Addition Studies
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The Exhibit belowdescribes how the varying types of resources can be costhyeiinitial capital
investment and less expensive in operation, whereas others can be less expensive in the initial investment
and higher in cost during operations:

Exhibit 133 Fixed costs vs Variable costs

Essentially, the harly dispatch model captures the value difference of the high capital cost and low heat
rate vs the low capital cost and high.heat rate since the degree of dispatch is based on variable economics.

Below are the results'in the expected case:

Exhibit 134 Expected Case of Resource Additions
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The chart Blow compares how the EIM-market participation can increase the benefits of an added resource
WKDW LV 3L Qke\EKGEnBRARIQ Hrepower:

Exhibit 135 Market Participation Cases of'Resource Additions
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The chart below shows how retirements can be costly, even on old units that are hardly ever used:

Exhibit 136: Market Scenarios of Resource Additions
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The various types of rearces do not come without risks as there are constant changes in weather driven
load, energy prices, gas prices, emission allowance prices and the chart below describes how the risks vary
depending on the added resource withNEC4 repower being the lstrisk as well as the least cost tested
facility:

Exhibit 137: Risk Analysis of Resource Addition Studies

Based on these studies the following conclusions and recommendations were determined:

X It is apparent that adding certaisources can, in fact, increase economic efficiencies to the 11D
system in both sales and nsales environments

EC No. 4 Repowered

Wartzilla.

Reciprocating Engines

TEP Gila.River Contract delivered at PV

If units:.many units are retired (Yucca/GT214cb/Rock) at the same time, costs may increase, but
adding resources can decrease cost impact

System responsiveness and flexibility in added resources is greatest need

Doing nothing is not best option when units are retired

Retirement of Yucca will be are costly that the retirement of Coachella/Rockwood

A resource specific RFP can decrease overall costs and provide a competitive process.

If 11D participates heavily in EIM/Economic Sales markets, lower heat rate alternatives are best

X X X X X

X X X X X
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X We must begin thprocess of procurement/acquisition of a new resource now in order to complete
D WMEXLOGY SURMHFW LI WKDW LV WKH ZLQQLQJ RIIHU E\

X Begin discussing the possibility of financing/issuing bonds with Finance should we decide to build
another generation ¢dity .

X Retiring Coachella and Rockwood and doing nothing is not an option

x Retiring from larger facilities can provide a much lower $/MWh variable cost, but have higher
annual fixed costs than other alternatives

x Negotiating lower annual fixed costs oroster contract term may be good option during interim
of construction of owned facility

X Higher gas market scenarios improve the economics of lower heat'rate alternatives

x Fixed costs would need to be renewed after 25 year period

x Building a resource coullhst 3650 years, so 40 year perspectives provide greater benefit than
purchase cases

X 50percentRPS will require greater need for controllable/flexible quick responding resources.

2. RENEWABLE RESOURCESAND CAP AND TRADE

The 1ID added a number of renewabsources that will come online in 2921 both to meet GHG
emission reduction standards and renewable portfolio standards as well as achieve greater price stability.
While renewable resources are currently ‘more expensive than mostfdekfiled geneation, the
escalation rate of renewable energy costs'is low.and known.

POWER SUPPLY SIMULATIONS

The Resource Planning group tested several portfolios though the economic simulation of the current IID
system. Each portfolio maintained the same gas/energye fforecast, load forecast and system
characteristics. Different resource sets were simulated over 20 years comparing the various combinations
of resources that allow'1ID to meet the RPS in all compliance periods. 11D recognizes that the organization
is faced with several challenges that slow the process of procuring renewable resources to meet the state
RPS. The major considerations are as follows:

¥ The RPS compliance is based on retail sales and production of renewable resources; both are
uncertain

Effectively meeting the RPS and carbon requirements

Too much must take eradicates opportunity for dispatch optimization

Winter Load vs. Summer Load

Availability of seasonally flexible resources within the 11D territory and the risk of completion
Effectivdy balancing the system with high amounts of intermittent resources

Minimizing the renewable integration cost impact

H +H+ H+ H+ +H+ +H

With those challenges in mind, the main assumptions for these studies are as follows:
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Current gas/energy pricing forecast from Ventyx
Load Forecast
IID exits ownership of SJ3 by the end of 2017
RPS has been or will be met in all three compliance periods for tested portfolios
A 20 percent for 20113,
A 25 percent by the end of 2016
A 33 percent by the end of 2020
A 50 percent by the end of 208vith a straight line approach in annual increases from-2020
2030 (to be determined by the CEC in 2121l 7)

+H + +H+ +H

7KH IROORZLQJ HIKLELWYV UHSUHVHQW ,,'"fV FXUUHQW DQG SURMHF
It includes all current and executedegvable contracts to date.

Exhibit 138 2030 RPS Requirement Forecast un8Br350

Exhibit 139 20-Year RPS Requirement Forecast Graph
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The graph above assumes expected growth and exgecdable production, but a critical concept to
understand in RPS planning is the aspects that are involved with compliance -conmaiance.
Essentially, RPS compliance is basedwaitems:

- Total energy sales
- Total renewable production

Both of the abve, in nature, are unpredictable. So, a ranged forecasted of energy sales was developed in
the load forecasting process. This allows IID to observe the risks associated with adding-new resources in
specific time periods where a given situation of addingn@wable resource too soon where load growth

is not distinguishable and could be quite costly. The graph below depicts the extreme when comparing both
the lowest possible production per each contract combined with high range of load growth and the highes

possible production combined with low or no load growth:

Exhibit 140 Ranged Based RPS Position

This is extremely important for IID to consider in RPS planning. For example, if [ID signs and agreement
that costs $5 milliongr year for 75,000 MWh/year with an online date of 2018 and in the case of slow or

325



Integrated Resource Plan ~» f

no load growth, 11D will not need the 75,000 MWh/year and there for the net impact from the $5 million
gross cost will be a sunk cost.

Furthermore, an important concept meais that the annual generation does not necessarily represent the
annual compliance. RPS law provides various compliance mechanisms and one of them is that excess
renewable generation can be carried forward to be applied to future compliance peribdisa®s lower

than expected, the renewable generation that is above the coinciding percent target can be used for the next
year or future years that have a short position. The graph above illustrates the renewable generation being
applied to each conlipnce period or future compliance period where there is a_need. The graph below
illustrates the annualized generation of renewable energy.

Exhibit 141 Annual Renewable Generation
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So, from this perspective, it appears thate is a need to procure additional renewable resources by 2023.
However, this isiotthe case since the amount of excess annual generation will be applied to the targets for
future compliance periods where the space above the red line representblegewaration that will be
applied to future compliance periods.

Additional assumptions for these studies include:

¥ When RPS goal is achieved, eapdtrade opportunities expand with additional excess carbon
allowances

T Generation maintenance costs do vy, even if intermittent resources are greater in various
portfolios (needs to be studied)
T Renewable resource output and retail sales are conservative to ensure that RPS targets are met
A Retail sales two percent growth
T Current PPAs provide a range oft@atial output from each plant. The targeted MW capacity was

used for these studies (as opposed to the maximum potential.capacity)Sol Orchard Community
Solar will be fully subscribed

The portfolios tested are included in the exhibit below.

Exhibit 142 Portfolios Tested for RPS Compliance Strategy
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All portfolios sustain varying impacts of added capacity includetthe simulated system. This is due to
the various types of technologies available to IID and their contrastimgahenergy production levels.
The following table exhibits the results from these runs.

Exhibit 143 Capacity Position Impact of the Tested Scenarios

328



Integrated Resource Plan ~» f

As illustrated above, the mix of resources:usedto meet ther6Bnrequirement will impact the capacity
positions for future yearsiowever, it is.important to.note that adding 373 MW of intermittent resources
like wind or solar will create a deeper long position that will require repositioning of other resources.
Additionally, high levels of intermittent resources will require greater quick responding generation support

and the associated costs are considered in these studies. Below is a chart that illustrates the capacity added
in the various mix or portfolios tested:

Exhibit 144: Capacity Breakdown of Portfolios Tested
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With this in mind, unexpected loads cause varying dispatch results, so a sensitivity of loads was simulated
along with emission price sensitivities bringing. the iterataial to 48 different iterations for the study to
consider the various risks that play a role in the long term hourly dispatch.

The charts below illustrate the various perspectives of the results:
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Exhibit 145 Portfolios Test Results for RPS Compliance Strategy

Below is a summary chart of the expected case:
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Exhibit 146. Expected Case Results for RPS Compliance Strategy

Most of the time, the mix of 6@ercentbaseload and 4fercentintermittent was the best case and
considering the risks, it also is one of the lower risk portfolios. Below is a tornado diagram of the range of

cost risk in each of the tested portfolios:

Exhibit 147 Risks of Various'RPS Portio

332



Integrated Resource Plan ~» f

Furthermore, it is important to note that the portfolio traits of all of the above tested simulations do not
assume the use of several compliance mechanisms that are available to reduce the cost impacts of RPS
FRPSOLDQFH ,,'TV F XdpbEL\Wortdlid) CbRtevl Gategdry' 1 YPCC1) resources directly
connected to the 11D system. However, if ID were to take advantage of PCC2 or PCC3 or procure PCC1
resources that are not directly connected to the IID system and sink the energy partiien €alifornia
Balancing Authorities, then the total cost impacts would be reduced by millions overear26pan. As
previously mentioned, the specific guidelines for post 2020 RPS compliance requirements will be released
in mid-2017. However, assumirthe same degree of limitations defined by the2f20 SBx1 law, the

following chart summarizes the cost savings potential of an estimated $85.6 million could be realized when
RPS compliance mechanisms PCC2&3 are maximized:

Exhibit 148 RPS Compliance Impact with PCC2 & 3 Utilized
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CAP AND TRADE AND THE IRP PREFERREDCASE TOMEET GOALS

The IID has projected its expected allowance levels analyzing different scenarios. Several uncertain factors
could greatly impact the depth ofetlearbon footprint. Factors like operations of the system are tested by
observing scenarios of volatility risks of the energy and gas market prices would be one example. Another
HIDPSOH RIKIDFWRUV HIITHFWLQJ ,,'TV FDU ER{(FaRtawigdility end/theV WKH |
RPS portfolio fulfillment. These scenario analyses are discussed in greater detail in later sections of this
plan. IID is in a position to maximize its potential to reduce the cost impact of RPS implementation by
making deeN LRQV WR UHGXFH WKH 07&2 H HPDQDWLRQ WR FUHDWH D
allocated emission allowances via tbap-andTrade auction (primary market) or the secondary markets

outside of the auctions. Since there are still many unknown \esiabtheCap-and Trade market and the

external effects of various markets on the emissions trading markets, 1ID has analyzed the risks and
SUHSDUHDG/HDFBYH™ RI HPLVVLRQ S URGCApBRA iateQiarkét Riitls ® 8eQoflRU W K
conservative assuptions.

7KH IROORZLQJ H[KLELW LV D SURMHFWLRQ RI ,,'fV HPLVVLRQV FRF
2030.

Exhibit149 3URMHFWLRQ RI ,,'fV (PLVVLRQV &RPSDUHG WR $OORZDQFF
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The CapandTrade Program plays DM RU. UROH L Qmakifg\praeess fok/futRre renewable
resources and impacted its exiting of its‘ownership in the San Juan coal facility. The above exhibit illustrates
v, TV IRUHFDVWHG DOORZDQFH SRVLWLRQ ZLWKRXW SDUWLFLSDWL

Consideration for the cagndtrade market will be a key driver in future generation resource decisions
ZKLFK FRXOG UHVXOW.LQ PLOOLRQV RI GROODUVY ZRUWK RI VDYLC

Beyond 2020there arestill a many unknowrs. SB 350requires the CEC andARB to work together to

determine the rate of decrease beyond 2020. However, IID has monitored the potential outcomes and it
appears that currently, [ID-will meet the targets, even withged€enteduction from 1990 levels. SB 350

added Cal-=Pub. UtilsCode Sec. 9621(b)(1) requiring that local publclyned electric utility IRPs be

developed to achieve GHG emissions reduction targets established by CARB, in coordination with the
&38& DQG WKH & (& 7KH &(&fV ,53 *XLGHOLQHWL@QFOQOREBGHD ¥+($ {PL
whichrequestLQIRUPDWLRQ UHJDUGLQJ 3$QQXDO *+* HPLVVLRQV DVVRFL
SRUWIROLR WR GHPRQVWUDWH FRPSOLDQFH ZLWK WKH *+* HPLVVLI
CPUC adopted a 42 MMT scenaf&HG planning target in its analysis of IRP procurement requirements

for CPUGiurisdictional loadserving entitie$? WKR XJK &$5% TV FRQFOXVLRQ ZLOO FRQW

25 SeeD.1802-018,Order Instituting Rulemaking to Develop an Electricity Integrated Resource
Planning Framework and to Coordinate and Refine {Jarg Procurement Planning
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&(&TV ,53 *XLGHOLQHV SBrIMPAGROT]CARB pardwed an @leiRP planning

UDQJH EHWZHHQ DQG 007&2 H DV UHIOHFWHG LQ WKH 6FRS
included a range for IID, specifically 524,000 MTCOZ2e at the low end of the range, and 925,000 MTCO2e
range, or 1.745 percent of the elaity sector emissiong-urthemore, the forecast also includes an

assumed amount of customer side of the meter programs that may be necessary to fully mesidghs emis
reductions. Although, the method of counting those progedomg) withother programs that reduce overall

state emissions (i.eEVs,etc). :LWK WKLV LQ PLQG EHORZ LV DQ LOOXVWUDWLRC
and how the current law of emissions cap may be reduced (this does not represent actual since the guidelines
have yet to be released):

Exhibit150 SURMHFWLRQ RI ,,'YfV (PLVVLRQV &RPSDUHG WR $OORZDQFF

IID assumes that the customer side of the meter programs will provide additional GHG reduction abilities.

However, in‘October 2016, CARB released their P@20 Allocation to Electrical Distribution Utilities
Informal Staff Proposal that contains a much different depiction thatHleX O DW R U\ SUpeiéenV LRQ R 3
EHORZ OHYHOV™ %HORZ LV DQ LOOXVWUDWLRQ RI WKH SURSRYV

Exhibit1l51 3URMHFWLRQ RI ,,'fV (PLVVLRQV &RPSDUHG WR $OORZDQFF

RequirementsProceeding No. R.A®-007 (Feb. 13, 2018).
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Should this propad be implemented and enforced, [ID will need to look at a bevy of alternatives that allow
for this reduction to be possible, some; but not all, areas that may need to be utilized to meet the emissions
reductions target are:

- RPStargets
- Operational practies
- Vehicle electrification
- Energy efficiency.
f Collaboration with building standards
[ Rooftop solar and distributed energy resource programs
f Public programs
f- E-Green programs
Internal fleet
Exploration of flexible renewable technologies

In any case, IID is cOWLQXRXVO\ PRQLWRULQJ WKLY DFWLYLW\ DQG FRP
participation in RPS compliance and energy efficiency programs as describe&B 3B8guidebook.

REPOSITIONINGPOTENTIAL

Furthermore, various situations such as slowed load prawerproduction, additional procurement will
cause the over generation environment to continue to exacerbate and if this occurs, then 11D needs to take
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action to seek opportunities to reposition or lay off/sell resouvitbde a straight layoff is genally more
desirable, if repositioning sossible, then below would be one example of how a layoff may look.

6XQ3HDN 6RODU LV ,,'fV ILUVW VRODU DJUHHPHQW DSSURYHG LQ
beginning stages. It had a commercial openatiate of August 1, 2012 with a "Contract Capacity" of 20

MW at the COD with the ability to produce a maximum of 23 MW. The point of interconnection is the low

side of HDsupplied transformer at the HBwned Niland substation interconnection voltage oP 13/.

The agreement has two purchase options at the purchase price of $70 or $80 million:

1t Purchase Option 10ne hundred percent (1@@rcen}interest in Seller, provided-thatif IID elects
to purchase a one hundred percent (i€@en} interest in Sedr, at Closing the only assets owned
by Seller shall be NoeiMonetary Solar Plant Assets and Seller shall not have any outstanding
liabilities ("Interest Purchase Option™); or

1t Purchase Option 20ne hundred percent (1@@rcent of the NonMonetary Solar Rint Assets
of Seller ("Asset Purchase Option").

IID has until August of 2017 to determine if and which purchasing option it will exercise. An analysis was
conduction observing the following:

¥ 3 amortization scenarios based on 2-fair market value caseshgmmed:
f $70 Million fair market value (FMV) buyout
1 15 year amortization
t 20year
t 30years
f 80.5 Million FMV buyout
1 15 year amortization
T 20year
1 30 years
The impact of the SunPeak facility on the RPS position is minimal as it represgrascemtof the total
requirements. The graph below illustrates the impact of laying off SunPeak:

Exhibit 152 Impact of SunPeak on RPS Position
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The Following were the key assumptions used for the analysis:

~h ~h TR R —~h —h —h —h —h

~h ~h —~h —h

Interest Rate is 4.percent3.9 percent3 percentfor Bond Financing

Insurance-after ownership is fercent

O&M after ownership is $3/MWh

Purchase price tested at $70 million and $80.5 million based on 23 MW capacity
Bond finance amortized over cases of 5 years, 10 years, 20 yedi30 years

Total period observed is 30 years from date of purchase

Purchase Option occurs on 8/1/18

Sale of SunPeak is on or before 8/1/18

Rebuy is for the same amount as the SunPeak PPA; if thayrés determined to be less
Than the SunPeak taut abilities, then results will vary

Price escalation is 1.percent

New purchase price is $30/MWh (LCOE)

Depreciation is §ercent(straight line)

Study period is 30 years from 8/1/2018

As a result, the following table exhibits the various per$pexbf how the SunPeak resource could bought
and sold and the potential pricing point to replace it, if needed:
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Exhibit 153 SunPeak Repositioning Summary

The following are the key findings from the study:

f The longer the amodation, the higher the LCOE becomes
f The negotiation of the buyout cost is absolutely critical as it will-determine how the sale
auction will be benchmarked
f The ReBuy price will also be a determining factor of how low the sale auction can go
f If the ReBuy volume can decrease, then the brea&n will decrease as well since the
total amount spent is lower
f Buyout risks include:
T Actual 100percentsale is not secure
T Production is not guaranteed if sale'is not achieved
f More financial/risk analysis may breeeded as several of the assumptions can vary

Another example of reposition wouldbe the Biomass facility if\itbehernarea of the IID system. After
some preliminary analysis, it is possible that 1ID could reposition the facility in a mutually bahefici
manner to both the buyer and the seller.while meeting theSBagb9standard however, the following
must be considered in order for this to work properly:

- All laying off (straight sale) alternatives have been exhausted

- We are very long in RPSfthe next several years and this is considering some load growth

- We have excess energy due to fixed MWhs from renewables

- New resources being brought online are in the $3@s/MWh and prices continue to fall for
solar/wind

= Even if we-unload thentire resource (49MW), we still would be covered until 2022. Which |
believe the utilities only need about 30MW, so in that case we would be covered until 2024

- Replacements could be through an RFP that layers RPS energy better over time considering the
most updated info

-Timing £The CEC still has not established when an agreement needs to be in place, but the POUs
are moving very quickly

- GreenLeaf and SCPPA willingness

- Legal Interpretation of logistics of this type of deal

- Load growth risks*At this point it looks like load growth continues to be minimal, but if load
growth were to be much higher than forecasted, then we would need mare RPS

340



Integrated Resource Plan ~» f

-,,'YV 5HSODFHPHQWV ZRX0OG QHHG WR EH ZLWK ERWK FDSDFL
that excess power is not created again

-Fuel source of DVP must be specific to m8&t 859needs. | only found basic language in the
agreement on fuel sources.

$V LOOXVWUDWHG LQ WKH H[KLELWYVY DERYH WKH 536 $ysddhDWHJ\ FL
costs. The conclusions from the study results are outlined below:

t

+H +H

H + + H+ H+ +H

RPS needs begin in 2026
f Growth is mainly due to load forecast growth, increases in RRPS requirements and contract
expiration
To support RPS generation technologies, a new endmyage will be needed and EC#4
repowering will help economics of system dispatch and load following support
Seasonal energy market purchases prevent wasted capacity.during the winter months and this
translates into cost savings.
RPS products can efficidptcover some of the capacity short position if strategically procured
The short position during the summer months can be covered by seasonally procured resources to
XQOHVYVY DQ\ XQLWYV DUH UHWLUHG RU FXUyYpliPWesX QLWV QH
The intermittency from the currently contracted 75MW.of solar can be covered by the current units,
but will cause higher maintenance costs and possibly lower unit reliability on the aging fleet. This
is with the assumption that current unit¢ ®© EH XVHG PRUH RIWHQ WKDQ WRGD!
f 1f more backup generation is needed for reliability purposes, costs will increase
The addition of any more solar where.lID carries reserves will require a newregpighse unit
or site located backypuch as energy storage or small peaking units, installed at the time of the
solar COD (2028026)

f If 75SMW of solar was added to the system, a smaller version of the Niland Peaking plant
or site located backupresources could be sufficient (42MW LM6HDBmM capital)

f If 150MW of solar was added to the system, a peaking plant the size of Niland or site
located backup resources such as energy storage could be sufficient (86MW LMS100
$118m capital)

f  UDFLOLWLHYV DUH UHWLUHG Rthen Lthis 3/8I5 fmpach theke UHS RV L
recommendations

Procure seasonally shaped resources where possible

Strategize the operational activity of the San Juan Unit 3 coal plant ownership from 20162017
Discuss or study the reliability/feasibility of operating oafye unit (El Centro Unit 3) during the
winter as opposed to two units

If possible, renegotiate contracts that cause winter season operational constraints

Exercise the purchase option of SunPeakl M savings)

Consider shorter term contractsi8 years)

Explore the option of sellevelopment in solar and geo for 2020 and beyond

Monitor the RPS compliance annually

Consider cycling the units to allow for greater economic dispatch
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T If 1D is going to procure/develop only local resources, then thentdogies available are limited.
These portfolios are based on the most current information for the technologies available at this
time. If we want to further diversify \based resources, we need to issue an RFP to see what is
available

In conclusion, esources cannot be evaluated individually. They need to be added to the generation mix
and evaluated as a set to identify the way operation of one resource affects other resources.

The simulations performed for this resource plan identify a potentialnesexpansion:plan for'the IID
for the next five years. Implementing this proposed plan and beginning to identify resources for 2018 and
beyond will be addressed appropriately for the IID.

3. ANALYSISTO DETERMINEOPTIMAL (BESSBZE FOROPERATIONALNEEDS
OVERVIEW

The purpose of thisectionis to provide a highevel assessment of both the growing regulating demands
SODFHG RQ ,,'TV H O H RiwedJdapability taxespohtl YhoseH&y@ating demands. This paper

also explains how additional BatyeEnergy Storage System(s) could‘be operationally utilized to regulate
$UHD &RQWURO (UURU H[FXUVLRQV DQG PHHW ,,"TV VSLQQLQJ UHV
regarding the sizing and location such a system.

Regulation is the process of asging the power output of generation units connected to the automatic
generation contradystem which provides minute-minute system balance (between generation resources
and load centers). The process of regulating  becomes increasingly more chalsgiegewable
generation resources tend to be highly volatile with respect to their output levels on atmimiurtete

basis. Throughout the electric utility industry, regulation is typically one of the most expensive ancillary
services.

In recent yearswith the addition of.renewable portfolio standards (SB 2 (B8 35Q SB 100 in
Californiawhich requireload serving entities to increase the percentage of renewable energy used to serve
native load; IID along with other balancing authorities haveymed such renewable resources within its

own balancing authority. footprint. This increase in renewable resources also increases volatility of
generation output while simultaneously reducing the ability of IID as a balancing authority to regulate ACE
usingconventional methods.

IID System Operations has firgsand experience with the challenges of integrating renewable energy
resources within the I[ID Balancing Authority. Between 2016 and 2017, IID System Operations saw a
twenty-six percent increase in solgeneration and is projected to experience adiitypercent increase in

solar generation between 2016 and 2018. This experience highlights deficiencies in spin requirements
H[SHULHQFHG E-in Kystem dp¥ratois Qith the increased vditglaind forecast uncertainties
associated with the high penetration levels of renewables such as solar.

ANALYSIS

A statistical analysis of actual historical data was used to assess how the IID system performed in 2017 in

terms of regulation control ammperational reserves. Large data sets were created by sampling the 2017

calendar year in one minute intervals. Data sets were created for the following: System Frequency, System
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Load, Net Actual Interchange, ACE, Total I1ID Generation, Spinning requireraedtslost Severe Single
Contingency. Excess spin was derived and validated using the above data sets. The statistical analysis
showed that in 2017 there existed many instances where the system was deficient in spinning reserves. The
majority of these defiencies were caused by generation volatility and the rest were caused by the loss of
large generation units that serve 11D lo&ijure 1 below shows the IID system ACE for the entire year.

The large negative deviations were the product of the loss @& tgngerators serving 11D load or loss of

large energy purchases. The solar variation is represented in the ACE points closer to the Horizontal axis.

Exhibit154: 11D system ACE for the entire year (minute intervals).

RESULTS

Using.the reserverexceedance data (showigimre 2) it can be noted that the 11D system has a surplus of
spinning reserves throughout most of the year. However, there were instances where the IID was deficient
in spinning reserves. This is shownfeigure 2 by the points below the zero margin line. These represent
operational periods where System Operations would have been incapable of withstanding further loss of
generation and would have resulted in forced load shedding. While the duration of tlendeBcwere

below NERC required durations, it sheds light on the predicamersdiaabutput variation has on the IID
electric system. Magnitudes of deficiencies are in-#eMW range. This means that [ID was lacking
21MW of reserve at that moment aad event (such as loss of generation) would have triggered a
proportional tripping of customer load in order to maintain its ACE and stay compliant with NERC
operating standards.
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Exhibit 155 1ID Reserve Exceedances (redlindioates zero spin margin)

It should be noted that the current BESS (20MWH 33MVA system) has a continvi@V/BOcontribution

in the current EM$alculationfor spinning reserves. This adds a margin of error to the reserve exceedance
calculation"becausié assumes the BESS is always at a 100 percent state of dhyge 3 shows that

this is not the case. The average state of charge of the BESS for 2017 was in the 55 percent range. It is
recommended by the current BESS battery manufacturer (Samsuwtigpiites Co.) to keep the charge

state of the battery below @@rcentas faster degradation of the batteries occurs during a full charge state.
This is.an important factor to consider when calculating size for a future BESS.

Exhibit 156 BESS Charge State for the entire year (minute intervals).
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Observing the histogram of the 2017 reserve exceedamweg(it can be seen that there were over twelve
hundred minutes during which IID was deficient in spinning reserves. argest magnitude being in the

22MW range. Based on this spinning reserve requirement it can be concluded that if the IID System
Operations had an additional RRVh battery energy storage system in 2017, 11D would not have been at
risk of shedding load ang point in the year. However, this assumes that tHd\®a battery would have

beenat 100 percent charge state. Based on the battery manufacturer recommendations, stated above, the
charge state should not be above 80 percent. Thus the ideal size ditian@BESS should be 20 percent

larger than what:is operationally required to ensure battery degradation does not occur at an accelerated
rate. Therefore, to avoid battery degradation and shorter battery life span, the recommended size of an
additionalBESS system should be in the E8Vh range. This value is represents a conservative estimate

as it does-not include the actual spinning reserve provided by the current BESS (error), ndi\thef30

solar generation from Citizen Solar, which is schedutedome online in 2018. Consequently, [ID may
expect to see a system size for an additional BESS, which is closer toNiW8fange.

Exhibit 157: Histogram showing all the instances in 2017 that IID was deficient in spinningesse
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