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1.0 Executive Summary

Thisreport (Report) presents thelntegrated Resource PlanIRP) for the City of Santa Clara d.b.a.
Silicon Valley PoweKSVB, a municipal electric utility with 55,198 customersas of2017. SVP

serves the City of Santa Clargity or Sarta Clara)with a service area of approximately @ square
miles. SVPis dedicated to their community, customers, and employees. SVP provides safe, reliable,
affordable, and sustainable energy solutions tile deploying and scheduling resourceshat

optimize

11
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The 2018 IRP was developethrough extensive analysis andncorporated input from internal and
external partners and stakeholdersThe analyses andunderlying assumptionsthat produceda 20-
Year ResourceP

1-2
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A summary of he 20-Year Resource Plan iprovided in Section 1.1. Supporting information,
including studies, data, analyses and resulglus associatedexhibits for the IRP analysis is provided
in the following sections of the Report:

1-3
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LOCATION

IN SVP

ITEM SELECTED TEXT FROMHE CEC GUIDELINES

BLACK & VEATCHExecutive Summary 1-4



Silicon Valley Powef 2018 INTEGRATERESOURCE PLAN

LOCATION

IN SVP

ITEM SELECTED TEXT FROMHE CEC GUIDELINES

BLACK & VEATCHExecutive Summary 1-5



Silicon Valley Powef 2018 INTEGRATERESOURCE PLAN

need for additional renewable energy resourceand SVP

BLACK & VEATQHExecutive Summary
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generation from a few RP&ligible facilities, which results in increased market purchases and
additional withdrawals from banked RECs. In total, SVP continues naaintain a healthy REC
balance for the duration of the planning period. Since this changedgemmon to all cases and
sensitivities modeled, the relative ranking of the results presented on in this report is not expected
to change.

Tablel-3 CPWC and Renewable Summary by Case

% HIGHER 2030 INTERMEDIATE
CPWC THAN RENEWABLE MILESTONE
PSSO ($1,0005) LOWEST % OF RETAIL RENEWABLES
CPWC SALES MET?
Base Case Expected Load Growth with 50/50 solar and $1,682,712 6% 60% Ve
wind additions
High Wind Expected Load Growth with 80/50 wind and
Case solar additions $1,583361 0% 60% Yes
High GHG - .
Sensitivity Base Case and high GHG price forecast $1,833,029 16% 60% Yes
High _L.ogd ngh .Load Growth with 50/50 solar and wind $2.888,563 829% 60% Yes
Sensitivity additions
Low Load Low Load Growth with 50/50 solar and wind
Sensitivity additions $1,342,780 -15% 60% Yes

1.1.1 Preferredand Recommendease Base Case
The Base

BLACK & VEATCHExecutive Summary 1-7
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Tablel-4 CPWC Results for the Preferradd Recommende&VRCaseBase Case

Cumulative Present Worth for the Base Case, $2017 at a 4.5% discount rate

.
Generation Cumulative
Year . Fixed O&M Market Market Present
(000) Purchases |  Sales |cost ($000) [Worth ($000)
($000) ($000)
2019 49,458 - - 22,114 4,877 66,696 66,696
2020 51,690 - - 35,711 3,167 84,235 150,931
2021 44,582 - - 19,747 5,359 58,970 209,901
2022 40,552 - - 15,129 7,549 48,132 258,033
2023 39,239 - - 18,042 6,950 50,331 308,364
2024 44,709 - - 32,231 1,743 75,197 383,561
2025 43,948 - - 35,136 1,345 77,739 461,300
2026 43,854 - - 36,995 1,151 79,699 540,999
2027 41,693 - - 35,636 926 76,403 617,402
2028 40,084 - - 36,021 709 75,396 692,798
2029 38,758 - - 37,425 550 75,634 768,432
2030 35,546 20,553 4,106 20,581 1,266 79,520 847,952
2031 35,501 19,668 3,929 23,518 822 81,793 929,745
2032 33,727 36,845 7,403 17,330 1,096 94,210 1,023,955
2033 30,959 52,506 10,533 14,563 1,687 106,874 1,130,829
2034 31,761 50,975 10,204 17,142 1,372 108,710 1,239,539
2035 26,932 64,574 12,940 11,383 4,064 111,766 1,351,305
2036 27,152 61,793 12,416 12,122 4,050 109,434 1,460,739
2037 23,805 73,596 14,757 8,861 8,761 112,258 1,572,996
2038 24,115 70,427 14,122 9,533 8,481 109,716 1,682,712

Tablel-5 Renewable Energy and REC Adequacy in the PrefeangidRecommende&cenario
Base Case

Renewable Energy Achieved GWh and Renewable Energy Credits (1,000

Solar 1,203 1228 1569 1574 1910 1910
Wind 453 454 1, 022 1, 422 1, 422 1, 423 1, 416 1, 416 1, 416 1, 417 1, 417 1, 767 1, 725 1, 803 2,021 2,021 2371 2,377 2,721 2,721
Small Hydro 544 544 544 544 544 308 307 307 307 308 307 307 307 308 177 177 177 177 177 177
Landfill Gas 98 98 98 98 98 98 98 98 95 96 84 84 84 84 84

Geothermal 248 243 238 233
RPS Target, % 31% 33% 36% 39% 42% 45% 48% 50% 53% 55% 58% 60% 63% 65% 68% 71% 73% 76% 79% 81%
RPS Target 1190 1,394 1584 1,758 1937 2,128 2304 2429 2556 2,705 2856 3,010 3,175 3344 3515 3,689 3,867 4,047 4231 4419
REC Sales Obligation (111)  (111) @111) (111) (72) (72) (72) (72) (72)

Historical Banked RECs 2,856

Deposits 198 455 674 527 94 - 227 498 323 815 623
Withdrawals 227 363 615 270 -
!EB

Renewable Generation and REC withdrawals| 1,499 | 1,506 | 2.150 | 2.543 | 2.536 | 2.5 | 2.376 | 2.501 | 2.629 | 2.705 | 2.856 | 3.010 | 3.175 | 3.344 | 3.742 | 3.689 | 4,365 | 4.371 | 5.046 | 5.041
Renewable and RECs as a % of retail sales

BLACK & VEATCHExecutive Summary 1-8
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2.0 Purposeand Background

An overview of the integrated resource planning procesand the relevant regulatory policies that
guide development of the IRRire summarizedbelow. A outline ofthe methodologyused to
perform study evaluations is also providedwith a detailed description in Section7 of this Report.
This section also describeshe stakeholder process conducted bVPto welcomeand incorporate
input from the stakeholdersinto the IRP process.

2.1 OVERVIEW OHBENTEGRATED RESOURCGENNIN®ROCESS

Integrated resource planningidentifies along-term plan that provides adequateresources to meet
future peak and energyneeds,while also maintaining a targeted reserve marginto maintain system
reliability , andto achievea reasonable balance between fiscal responsibility and environmental
stewardship. An dfective resourceplan should also providethe utility with flexibility to
accommodateuncertainties and risk related to future conditions, including commaodity pricing risk,
technological changeand regulatory change.

IRPs requirethe use of sophisticated analytical tool¢hat allow comparisons ofthe costs and
benefits amongalternative supply side and demandside resourceoptions that, together, may
constitute a longterm expansion plan This is often performed usingdetailed computer models
that simulate utility operation on an hour-by-hour basisand are used to develop the longerm
costs of an expansion planTypical expansia plansconsider supply side and demand side options
for inclusion in the long term plan. Supply side options includeonventional,renewable, and
distributed energy resources Demand side options include demand response programs, energy
efficiency program

2-1
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Figure2-1 SVP
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generation positionsat least through 2B0. SVP plans for a diversified portfolio of resources that
meets customer loads andmeets state mandated requirements. Being fully resourced is a challenge

2-3
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Specifically, theLong- Term Planmodulein PLEXO8vasused to develop the least cost expansion
plan. The objective function of the.ong-Term Plan is theminimization of NPV of thesum of capital
cost, fixed cost, and variable operation cost of the system over the planning peridm 2019 to
2038. Key inputs to the model include

2-4
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Given the cost and performance parameterof potential wind and solar projectsithe PLEXO&ong
Term Plan moduleis used to determinethe combination of new solar and wind resourceshat
meets RPS targets and minimizethe NPV of investment and operating cost.

In the base case, balanced procurement of wind and solars assumed for the renewable resources
added, meaning 5(ercent of renewable energy added will be wind and the other 5@ercentis
from the solar. Seveal sensitivity cases are also simulated:

2-5
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State Legislation Timeline

2020 -

2019 + 5p338Clean peak

AB2021 10 yr energy standard

Forecast 2018 + *
Reguirerment Filed
5B12 40% reduction
¢ 2017 * in GHG by 2030
CARE Cap and Trade
amendments * 2016
SEIS0 Clean Energy
2015 <S4 E Pollution
Reduction Act
2014 <
2013 =
2012 __‘ CARB Cap and Trade

implemented
5Bx1-2 California
Renewable Energy 4 2011 ==
Resources Act, 2011

2010 =

2009 +

AB32 GHG Global
Warming solutions 2008 +

Act SB13GE GHG
Ernizsions
* 2007 14 Performance
) ) Standards
5B1 l:'_al!r!:urr.'ua Solar & 2006 +
Iritia tiwve
5B1037 and AB2021
2005 <=4 Energy Efficiency
Standards
2004 o=
2003 4
5B107E Renewable
2002 <+ Energy Portfolio
Standard, 2002
2001 &~
Figure2-3 Timeline ofkKeyState Legislative Actions Impacting?RPlanning

BLACK & VEATCQHPurpose and Background 2-6
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2.3.1 SB 350PUC 962And SB 100

This Report is filed by SVPin accordance with themandatesof California Senate Bill (SB) 350 (de
Leon, Chapter 547, Statutes of 2018nd associated changes to Public Utilities Code (PUC) Section
9621. SB 350the

2-7
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reliability, strengthening the transmission and distribution system, enhance demandide
management, and minimizing pollutants with early priority on disadvantaged communities.
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Table2-2 Estimated 2030 GHG Emissions by Sector (MMTGO2e

2030 SCOPING PLAN] % CHANGE FROM
SECTOR 1990 RANGES 1990

Electric Power 30-53 -72 to -51
Agriculture 26 24-25 -8 to -4
Residential and 44 38-40 -14 to -9
Commercial

High GWP 3 8-11 267 to 367
Industrial 98 83-90 -15 to -8
Recycling and Waste 7 89 14 to 29
Transportation 152 103-111 -32 to -27
Natural Working -7 TBD TBD
Lands Net Sink

Subtotal 431 294-339 -32 to -21
Capand-Trade n/a 34-79 n/a
Program

Total 431 260 -40

California Air Resources Board, Staff Report: Senate Bill 3%®egrated Resource Planning
Electricity Sector Greenhouse Gas Planning Targets, July 2018, p. 23.

The CARB document also set forth proposed GHG targets for the individual POUs. These targets are
shown in Table 2-3 and include a targeted 2030 range of betwee75,000 and 485,000 MTCO2e

for SVR this amounts t00.915 percent of the 2030 electricity sector emissionsCARB has proposed

to update these tagets on ab-year basis to coincide with the IRP filing requirements.

Table2-3 POU Share of 2030 GHG Emissions Projected by CARB

% OF 2030 ELECTRIC | LOW 2030 HIGH 2030
POU SECTOR EMISSIONS | TARGETMTCGE* | TARGET MTCOE*

City of Burbank 0.430 129,000 228,000
City of San Francisco 0.041 12,000 22,000
City of Anaheim 1.015 305,000 538,000
City of Palo Alto 0.174 52,000 92,000
City of Pasadena 0.426 128,000 226,000
City of Riverside 0.918 275,000 487,000
City of Vernon 0.497 149,000 263,000

BLACK & VEATCQHPurpose and Background 2-9
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% OF 2030 ELECTRIC | LOW 2030 HIGH 2030
POU SECTOR EMISSIONS | TARGETMTCGE* | TARGETMTCGE*

City of Redding

City of Glendale

Imperial Irrigation District
L.A. Dept of Water & Power
Modesto Irrigation District
City of Roseville

Silicon Valley Power

SMUD

Turlock Irrigation District

*Low target based on 30 MMTCe for the sector; high target based on 58MTCQe for the
sector. Emission targets for each utility are rounded to the nearest 1,000 MTG&

California Air Resources BoardStaff Report: Senate Bill 350 Integrated Resource Planning Electricity
Sector Greenhouse Gas Planning Targelsly 2018,p. 30.

0.191
0.396
1.745
8.851
1.055
0.452
0.915
3.621

0.629

57,000
119,000
524,000

2,655,000
317,000
136,000
275,000

1,086,000

189,000

101,000
210,000
925,000
4,691,000
559,000
240,000
485,000
1,919,000

333,000

In September 2018SB 100, known ad he 100 Percent Clean Energy Act of 20a&ssed and
further modif ies theRPS requirements from 50 percent by 2030 to 60 percerty 2030, and create

the policy of planning to meet

BLACK & VEATCQHPurpose and Background
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reducing the need for new electricity generation resources and new transinis resources in

BLACK & VEATCQHPurpose and Background 2-11
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BLACK & VEATQHPurpose and Background 2-12



Silicon Valley Powef 2018 INTEGRATERESOURCE PLAN

Table2-4 Summary of Key IRP Filing Requirements and Location in

BLACK & VEATCQHPurpose and Background 2-13
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LOCATION

IN SVP

ITEM SELECTED TEXT FROMHE CEC GUIDELINES
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gas emissions to the CARB, and allow#te CARB to adopspecificregulations for reducing
greenhouse gas emissions.

On October20, 2011,the CARB adopted a regulation implementing cap-and-trade program, which
became effective on Januarg, 2012. The program, which was implemented in phases, covers
emissions from dectricity generators, electricity importers, large industrial sources, and
transportation fuels. The cap on emissions waestablishedin 2013, and was designed to decline
every yearconsistent with reaching the 1990 emissionlevels by 2020. To achieveie goal, carbon
allowances are distributed annually in amounts equal to the cap for that year. Some allowances are
given freely, and others are auctioned off. Allowance owners may use allowances to emit carbon or
sell theallowanceson the secondary maket.

CARB held an October 2, 2015 workshop to begihe development 0f2016 cap-and-trade program
amendments. CARB statefibur objectives: (i)to extend the program beyond 2020; (ii)to improve
programmatic efficiencies coveringauctions and data reportng); (iii) to better reflect the latest
technical data on global warming potential and experiences with other emissions trading programs;
and (iv) to maintain the environmental and market integrity of California

2-15
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dispatched. The PCls not an accurate measure of validating GHG co

BLACK & VEATCQHPurpose and Background 2-16
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2.4.2 Renewable Energy

2.4.2.1 Portfolio Standard (SB 1078)

Theadoption of Senate Bill 1078n 2002 required utilities to meet or exceed a standard of 20
percentof its annual energy needs to be provided by state qualified renewable resources by 2017.
The California Renewable Energy Resources Act, enacted in 2011S&X12

2-17
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PCC2: ppducts must bebundled andinterconnected to anetwork within WECGC the electricity
must be scheduled into a California balancing authority area; the products musave a first point of
interconnection outsideof a California balancing authority area, anthe electricity must not be in
the portfolio of the POU prior to the date of contract or ownership agreement; the electricity must
be scheduled into the California balancing authority area within the same calendar year that the
electricity is generated, ad the energy may not be sold back by the POU.

PCC3: unbundled renewable engy credits and products that donot meet the requirements of
PCC1 or PCC2.

PCCOrenewable energy under contract prior to June 1, 2010 provided that the resource meets the
RPS #&gibility requirements in effect when the procurement agreement was executedsubsequent
amendments do not increase the capacity or production or substitute a different resource (any such
change would be classified into PP1, 2, or 3 and follow the portfolbalance requirements); and the
duration of the contract may be extended if the original contract was for 15 years or more.

For the 2017-2020 period, a minimum of 75 percent of the renewable energy must be classified as a
PCC1 resource and a maximum &0 percent can be a PCC3 resource.

2.4.2.3 Solar Powe(SB 1)

On August21, 2006, Governor Schwarzenegger signed into law California Senate Bill 1 (also known
as the

2-18
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announced it would repeal the CPP and replacewith other regulations. The repeal isstill at the
proposal phaseas of the publication of this Report.

Greenhouse gas regulation at the federal level remains uncertain ariderefore, it is difficult to
predict the extent to whichfuture federal policy on the subjecttould impact SVPoperations. This
IRP was prepared assuming that California GHG emission reduction requirements would be the
more stringent applicable requirements.

2.6
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3.0 Existing Resourceand System Description
The City ofSanta Clara

BLACK & VEATCHEXisting Resources and System Description
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continue to maintain an integrated and balanced portfolio of resources that is sufficient to meet its
obligations.

When procuring resources to serve customer load, risk management processes and procedures are
follow edusing

3-2
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Table3-1
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Figure3-3

BLACK & VEATQHExisting Resources and System Dpsaim
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July1995. Fuel for the cogeneration plant (natural gas) is generally acquired under term contracts
at prices fixed for the contract term.

3.1.1.4 Donald R. Von Raesfeld Power Plant

SVPconstructed and placed into commercial operation on MarcB2, 2005, a 122 MW nominal/147
MW peak, naturalgas

3-6
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3.1.1.9 PG&E Grizzly Project

Pursuant to a 1990 settlement agreement with Pacific Gas and Electric Company (PG&YR
agreed to finance and own 10(ercent of a 20 MW hydroelectric facility (Grizzly Project) located
on Grizzly Creek above the North Fork of the Feather River in Plumas County, California. The
Grizzly Project operates in combination with the hydroelectric facil

3-7
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3.1.1.14Tri-Dam Large and Small Hydroelectric Project

In October 2013, Santa Clara entered into a power purchase agreement with the-Dam Project
and the Tri-Dam Power Authority to purchase the output from four hydroelectric power plants
located on the Middle Fork of the Stanislaus River in Tuolumne County: 72 MW Donnells
Powerhouse, 25.7 MW Tulloch Powerhouse, 11.0 MW Beardsley Powerhouse, and 16.2 MW
Southern Powerhouse. Power delivees from Donnells, Tulloch, and Beardsley commenced on
January 1, 2014. Power deliveries from Southern/Sandbar commenced on January 1, 2017. The
agreement is scheduled to terminate on December 31, 2023.

3.1.1.15Seattle City Light (SCL)

3-8
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by December 31, 2020 undern 25-year agreement. Santa Clara has approved of a wind project to
add an additional 200 MW of New Mexico wind generation through a 2fear power purchase
agreement, contracted as Viento Loco, LLC. The project will be commercially online in the year
2022

3-9
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Hydroelectric Project is determined by congieration of its storage capacity and available stream
flows. The Hydroelectric Project has a 104ear record (1913 to 2017) of storage and streanflows.

3-10
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Turbine Project pursuant to a power sales contract with NCPA, which has recently been amended to
reflect tha

BLACK & VEATCHEXisting Resources and System Description 3-12
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The Lodi Energy Center plant is capable of operating at 302 MW (It has been permitted to operate
at this level and it has equipment necessary to operate at this level) but is limited to 280 MW of firm
capacity under he terms of the transmission interconnection agreement and full output of the unit
as available on the transmission system with the CAISO and PG&E. PG&E has notified NCPA that
PG&E intends to complete reconductoring work on the transmission line limitinghie LEC Project
Participants ability to claim the full capacity for resource adequacy requirements from the Lodi
Energy Center in 2018 (actual production from the facility has not been significantly affected by

this limitation).

3.3 M-SR RESOURCES

The City, éong with the Modesto Irrigation District (MID) and the City of Redding, is a member of
the M-SR Public Power Agency (M5R PPA). The resources that are jointly owned, or procured
through power purchase agreements are described below:

3.3.1.1 M-SR PPA Purchasd®ower

3-13
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Pursuant to the Power Sales Agreement, Santa Clara is unconditionally obligated thereunder to pay
its Participation Percentage shae of all of MS
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3.5 RESOURCE ADEQUACY
Every year, the CE@ublishes the Monthly Coincident Peak for every LoaBerving Entity (LSE) in

BLACK & VEATCHEXisting Resources and System Description 3-15
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3.6.1.2 TANC Tesla

BLACK & VEATQHEXisting Resources and System Description 3-17
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distribution lines (64 percentof which are underground). SVP owns 21 distribution substations out
of which 14 are general distribution substations and 7 single customer dedicated substatis.

3.7.2 Distribution System Adequacy

Based on 2017 peak summer loading data, the typical maximum loading on the distribution
transformer bank is approxmately 50 percent of the highest rating of the transformers. All the
distribution feeders have sufficient capacity and operate within the thermal capability ratings. The
distribution planning study whichincludes the load forecast and distribution area capacity study
ensures adequacy of the capacity in the distribution system and identifies upgrades and
construction of new distribution systems including substation. The following distribution projects
have been identified for implementation:
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Table3-4

BLACK & VEATQHEXisting Resources and System Description 3-19
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3.9 WHOLESALE ENERTRADING

For severalyears, Santa Clara has used its energy and transmission resources together with its
power scheduling capabilities to buy and sell energy in the western North American market. As
deregulation unfolded, a greater need to manage resows on a dayto-day basis evolved, resulting
in a more comprehensive approach to trading operations at Santa Clara. The principal reason for
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4.0 Energy and Demand Forecast

Afundamental element of an IRP analysis is the development of the leterm (2019-2038) system
peak demand and energyorecasts. The forecastresults in a projection ofthe capacity and energy
requirements on theSVPsystem that the utility must plan to meet through self-owned generation
or purchasearrangements.

The amount of capacity procured is intended to cover

4-1
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Table 41 lists historical data over

BLACK & VEATCQHEnergy and Demand Forecast
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4.2 FORECAST METHODOLASY ASSUMPTIONS

The City of Santa Clara is growing both from residentiddigh-density development and large
industrial/commercial customers redevelopment projects. The load forecast for the IRP plannings
based on future loads derived from historical base data and assessment of future system load
growth potential. SVRwvorks
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4.3.2 SVPSystem Load Factor
As described earlier, industrial customers are the largest comp

BLACK & VEATCQHEnergy and Demand Forecast
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Table4-3 ProjectedSVPNet Energy Requirements, Peak Demand Forecast, lavatl Factor
NET ENERGY REQUIRENIE'S PEAK DEMAND

PERCENT PERCENT LOAD
YEAR CHANGE (%) CHANGE (%) FACTOR (%)
2017 (actual) 3,727.2 586.6 73%
2018 3,694.31 -0.87% 554.8 -5.41% 71%
2019 3,887.76 5.24% 582.6 5.00% 73%
2020 4,067.26 4.62% 611.7 5.00% 75%
2021 4,235.73 4.14% 637.0 4.14% 75%
2022 4,339.03 2.44% 652.6 2.44% 76%
2023 4,440.03 2.33% 667.8 2.33% 76%
2024 4,553.10 2.55% 684.8 2.55% 79%
2025 4,621.26 1.50% 695.0 1.50% 78%
2026 4,676.25 1.19% 703.3 1.19% 79%
2027 4,687.38 0.24% 705.0 0.24% 78%
2028 4,710.82 0.50% 708.5 0.50% 78%
2029 4,734.37 0.50% 712.0 0.50% 78%
2030 4,758.04 0.50% 715.6 0.50% 78%
2031 4,781.83 0.50% 814.0 0.50% 78%
2032 4,805.74 0.50% 822.2 0.50% 78%
2033 4,829.77 0.50% 830.4 0.50% 78%
2034 4,853.92 0.50% 838.7 0.50% 78%
2035 4,878.19 0.50% 847.1 0.50% 78%
2036 4,902.58 0.50% 855.6 0.50% 78%
2037 4,927.09 0.50% 864.1 0.50% 78%
2038 4,951.73 0.50% 872.8 0.50% 78%
AAGR 20182038 1.58% 1.17%

Source: SVP

4.4 COMPARISON TO CEREOAST

The SVPenergy requirements forecastused in thisIRPcan be comparedo the forecast published
by the CEQn its document California Energy Demand 2028030, whichisdeveloped annually as

BLACK & VEATCHEnergy and Bmand Forecast
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5.0 Customer Programg<nergy Efficiency and Demand
Response Resources

5.1 ENERGY EFFICIENGYGRAM BACKGROUND

Targets for energy efficiency programs (and established under PUC section 9505) are based on the
net market potential estimated in the Navigant study. The net market poential provides a forecast
of market potential for specific utility energy efficiency programs. The net market potential is a
subset of the total economic potential and technical potential and recognizes that not all of the
impacts that are technically oreconomically achievable will be realized.
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SVP participated in the California Municipal Utilities Association (CUA) Energy EfficienBgtential

Forecasting Study conductedin 2016 by Navigant Consulting, Iriche most recent study was
adopted by the Santa Clara City Council in 2017. Resudte presented inTable5-1.

Table5-1 Results of Energy Efficiency Potential Forecasting Study

CUMULATIVE SAVINGS UTILITY SPECIFIED FASIBLE GOAL IN MWH

2017-2018

2018-2019

2019-2020

2020-2021

2021-2022

2022-2023

2023-2024

2024-2025

2025-2026

2026-2027

12,851
13,032
14,015
14,928
15,129
14,565
13,333
12,192
11,528

10,590

5.2 CURRENT ENERGY BHERICYNITIATIVES

BLACK & VEATCQHCustomer Programs, Energy Efficiency and Demand Response Resources
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Included in this program are higher levels of rebates for qualifying equipment and energy
management assistance.

5.2.1 Third Party Programs for Business Customers

As one of the ways to enhance energy savings through the PBC prograand meet kilowatt hour

and kilowatt demand reduction goals, SVP periodically embarks on an RFP process to add third
party energy efficiency programs to its Public Benefit Program offering. Of the responses received
each cycle, a review team selects respses that are both coseffective and the most likely to help
customers without overlapping with programs already being provided. The most recent RFP was
issued in April 2018. The following arebeing offered:
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a half per kWh. Larger companies who do not wish to purchase 1@@rcent renewable
energy may purchase in 1,000 kWh blocks. Block pricing caany depending on the location
of the resources (CA vs. Western U.S), the size of the purchase, and the duration of the
purchase commitment.
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customers; however, the expected impact of new timef-use rates on peak load are expected be
negligible given the current limited ability of large customers to shift significant amounts of energy
load.

Electric Vehicle (EV) Demand Response Programs : As EV adoption grows, SVP will offer
programs to encourage EV charging when it is most beficial to the grid.

5.4 DISTRIBUTED GENERANTAND COMBINED HEXNND POWER
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2016 and the second to be submitted by December 31, 2021. SVP must report to the CEC regarding
individual progress toward meeting this goal. This report meets the requirement of adopting an
energy storage procurement targets to be achieved by December 31, 2021.
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project combines multiple use storage applications to reduce the operational time and need of
diesel generation, optimize GHG reductiorthrough the increased use of renewable energy on the
grid to charge the battery, and to reducehe need forcombined cyclenatural gas generation

dispatch during the evening peak demand hours, through the cycling of a fully dispatchable battery.
The projectwill reduce greenhouse gas emissions and particulate gt in vulnerable

communities in the City of Santa Clara. In the mith-long-term, the investment in the project aims

to demonstrate apilot program to be used for new data center buildshat can scale greenhousgas
emission and particulate matter reductions in the City of Santa Clara, and be used as a case study
across other service territories.

SVPwill also evaluate the potential of multiple stacking benefits that a deployment of this size could
bring to the market. Benefits includehe following below but are not limited to®:
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5.5.4 Energy Storage Opportunity at the Transmissi@mstribution and Generation System
Level

SVP designed a techreconomic model to simulate the performance of a uttly -scale lithium-ion
battery, which incorporated a discounted cash flow analysis to evaluate the financial feasibility of a
battery energy storage system over the life of the system. The model discounts project costs,
savings and revenues generated to psent value to assess the payback period of the project
required to recover the total installed cost of the battery energy storage system. Furthermore, a
break-even point analysis is determined to understand how subsidies, and future battery energy
storage costs required can improve project viability. The analysis provides case studies on battery
capacity over time, efficiency losses through system components, the useful life of the system, total
system costs over time, and various cost savings achieveddhgh the participation in the

wholesale market and other multiuse application for the battery energy storage system. When the
model indicates, SVP will evaluate large scale battery deployment at utility scale renewable
projects.

5.6 TRANSPORTATIENECTRIFICATION

California calls for a 40% reduction in GHG emissions from 1990 levels by 2030 and an 80%
reduction by 2050 per Executive Order $-05 (2005). Air quality goals include a 90% reduction in
emissions of nitrogen oxide gases (N§&from 2010 levels by 2032. In January 2018, Executive Order
B-48-
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Source: CARB CVRP
Figure 51 Cumulative SVP ZEV Rebates by ZEV Type;Zla

For the service area, the electric vehicle (EV) forecast involves a significant increase in the number
of vehides through 2026. Figure 5-2 showsthe cumulative number of electric vehicles, including
EVs and plugin electric vehicles (PEVS) that are projected to increase from approximately,2ZD0 in
2018 to more than 24,000 by 208 based on the CEC EV model.

30,000
25,000
20,000
15,000
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5,000

Cumulative Number of Electric Vehicles

2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
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2022
2023
2024
2025
2026
2027
2028
2029
2030

Figure5-2 CEC Projected EV Adoption (cumulative)
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5.6.1 Current Electric Vehicle Charge Connectors

By 2016, The City and its businesses had installed 376 PEV charging connectors. Note that a typical
charging sition contains multiple charging connectors to plug into multiple vehicles. In Santa

Clara, the average charging station has six charging connectors. Using the Alternative Fuels Data
Center (AFDC), The City tracks installation of public and private chargennectorsi Through

2018, there were 629 charge ports; 615 ports were Level 2 (L2) chargers and 14 were DCFC

chargersin the City. This information, as well as ownership type, is detailed in Figure-3.

Figure5-3 Current Charger Port Installations by Type and Ownership

Source: Siemens; AFDC

The 629 public and private charge ports currently within The City are found in 106 different
locations, for an average of six charge ports per location. However, specifically for DCFC, there are
only one or two charge ports per location. Most of the chairgy infrastructure is in the northern

part of The City, zip code 95054, with 93% of all L2 charge ports and 57% of all DCFC charge ports.
The location with the most accessible charge ports is 2910 Tannery Way
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Figure 54 Map of PEV known Chargers within The City

Source: EV Blueprint team
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5.6.2 Grid Impacts
SV

BLACK & VEATQHCustome Programs, Energy Efficiency and Demand Response Resources 5-17
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demand by 2030 is an additional 52 GWto 143 GWh based on preliminary modeling. Overall
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charging in the community, and with community outreach and engagement, SVP caftuence the

BLACK & VEAT(CQHustomer Programs, Enefgfficiency and Demand Response Resources 5-19
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6.0 The Need for Additional Resourcesid Resource Options
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Table6-1 SVP Existing System Renewables Sufficiency

SVP deveabped andevaluatedtwo expansionplans as part of the IRP proces©ne expansion plan
assessed the addition of 50 percent solar and 50 percent wind to address the renewable shortfall.
The second expansion plan assessed the addition of 80 percent wind ar@gercent solar to
address the renewables shortfall. Additionally SVP evaluated multiple sensitivity casdhese
scenariosand sensitivities are presented in Section 8

In order to evaluate the best resource options for SVP, cost and performaressumptions were
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Table6-2 summarizes the two representative projects.

Table6-2 RenewableSystems and Modeled Performance
PROJECT | MODULE | CAPACITY
SITE LOCATION CAPACITY | CAPACITY | FACTOR
[MWAC] [MWDC) (AC)
1 North CA Solar 10 13 30.0%
2 North CAWind 100 40.0%

6.2.1.1 Cost Assumptions

Renewableenergy project costs vary depending on system size and location costs. The capital costs
provided represents an altin installed cost or total capital expaditures (CAPEX), including EPC
owner's costs, developer fees, interconnection, financing fees, and construction interest.This

total cost is used as the capital cost when calculatirige busbar levelized cost of energy LCOB.
Table6-3 summarizes the 2020 Cost Assumptions in nominal dollars.

Table6-3 2020 Cost Assumptions fétenewableSystems (Nominal$)

FIXED FIXED
PROJECT| CONNEE CAPITAL CAPITAL O&M Oo&M
SITE LOCATION CAPACITY COST COST COSTS ESCALA
[MWAC] [$/ KWAC] [$/ KWDC] [$/KWAC] TION
(ANNUAL)
1 N G 10 $0.5 $1,770 $1,362 $26 2.5%
Solar
North CA
2 Wind 100 $1,700 $35 2.5%

To determine the estimated cosbf 2030 projects,it was assumed that capital costsvould decline
1 percent per year in realterms for wind and solartechnologies amidan inflationary environment
of 2.5 percent per year. The escalate#chnologycosts for 2030 are shown inTable6-4.

12
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Table6-4 2030 Cost Assumptions fétenewableSystems (Nominal$)

FIXED

proJECT| connee| capitaL | capiTaL oo FIXED O&M
site| rocation | capaciTy COST CoST coans | EscaLaTiON
e 3/ kwac] | 13/ kwoe | rottS | ANNUAD
1 North CA 10 $0.64 $2,049 $1,576 $33 2.5%
Solar
North CA
) v 100 $1,968 $45 2.5%

6.2.1.2 Levelized Cost of EnerdlCOE)

To model the LCOE of each of the representative projects, Black & Veatch assumed a-{hairtly
independent power producer (IPP) structure wherePP Apricing is based on the LCOE. A number of
financial incentives were incorporated into the modeling as distissed below As a tax exempt

entity, SVPcannot directly use the investment tax credit, howeverby contracting with an IPP under
a PPASVPcan share in the tax credit through the PPA pricing.

6.2.1.3 Financial Assumptions

The 2018 Tax Reform bill changed the federal corporate tax rate from 35 percent to 21 percent
while still allowing state income taxes to be tax deductible, resulting in the composite income taxes
for Californiaare shownin Table6-5.

Table6-5 Assumed Federal and State Income Tax Rates
] curonue |
Federal Income Tax 21%
State Income Tax 8.84%
Composite Income Tax 28.0%

6.2.1.4 Tax Credits

The Consolidated Appropriations Act, signed in December 2015, extend investment tax credits
(ITC) that apply to solar technologies and wind. Wingbroject owners can opt for the ITC in lieu of
the production tax credit (PTC) which was also extended, but windlypically benefits more fromPTC
at better wind sites. The credits do decline over time, as shown ifiable6-6. The availability of tax
credits shapes theSVPstrategy of purchasing wind and solar from private developers through a PPA
instead of selfbuilding since SVPis a tax exempt municipal utility.
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For 2020, solar projects can receive a 30 percent ITC against the total capital cost of their project, if
the project
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6.2.1.7 Levelized Cost of Energy

The LCOE for the renewable projects with commercial eline dates in 2020 and 2030resulting
from the input assumptions and analysisare shown inTable 6-8 and Table6-9. The LCOE

represents that assumed to be ira fixed price 25year PPA.

Table6-8 Renewable Energy Projects LCOE (Nominal$) 2020 COD

o proJecT | capacity| capiTaL N?_'\gg\';L
\oaey| capacity | Factor | cost RESULT
[MWAC] Ac) | (s KwAc] S
North CA
0, 0,
1 . 10 27.9% $1,770 30% $53
2 Ns\mfA 100 30.0% $1,700  $9/MWh $60

Table6-9 Renewable Energy Projects LCOE (Nominal$) 2030 COD

PROJECT CAPACITY CAPITAL NOMINAL
N1(—)ELC(:)|-C+5Y CAPACITY FACTOR COST ITST?:R LCOE
[MWAC] ((A®) [$/ KWAC] ($/MWH)
North CA
1 Sl 10 27.9% $2,049 10% $85
North CA
0,
2 Wind 100 33.1% $1,968 $0 $75

Since the ITC and PTC vary year by year, the following table shows the year by year LCOE for

projects that come online for that year, assumingconstruction start dates of the previous year.

BLACK & VEATCGHhe Need for Additional Resources and Resource Options
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Table6-10 Project Nominal LCOE 2020 to 208pMWH)

YEAR PROJECTL PROJECT2

Solar SAT Wind

North CA North CA
2020 $53 $60
2021 $58 $70
2022 $65 $70
2023 $75 $71
2024 $77 $71
2025 $78 $72
2026 $79 $72
2027 $81 $73
2028 $82 $73
2029 $83 $74
2030 $85 $75

BLACK & VEATGHhe Need for Additional Resources aeksource Options
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7.0 Modeling AssumptionsTools and Methodology
7.1 MODELING ASSUMPTIONS

7.1.1 Load forecast

The SVPload forecast used for thdRP analysiswvasbases on the following forecast

YEAR
2017 (actual)
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
AAGR 20182038

3,727.2
3,647.5
4,039.5
4,447.6
4,631.8
4,744.8
4,855.2
4,978.9
5,053.4
5,113.6
5,125.7
5,177.0
5,228.8
5,281.0
5,333.9
5,387.2
5441.1
5,495.5
5,550.4
5,605.9
5,662.0
5,718.6

NET ENERGY REQUIRENH S

PERCENT
CHANGE (%)

-2.1%
10.7%
10.1%
4.1%
2.4%
2.3%
2.5%
1.5%
1.2%
0.2%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
2.1%

PEAK DEMAND

586.6
585.8
646.6
693.7
716.3
731.2
745.6
760.0
771.8
778.4
782.3
790.1
798.0
806.0
814.0
822.2
830.4
838.7
847.1
855.6
864.1
872.8

PERCENT
CHANGE (%)

-0.1%
10.4%
7.3%
3.3%
2.1%
2.0%
1.9%
1.6%
0.9%
0.5%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.9%

LOAD
FACTOR (%)

73%
71%
73%
75%
75%
76%
76%
79%
78%
79%
78%
78%
78%
78%
78%
78%
78%
78%
78%
78%
78%
78%

7.1.2 Natural Gas and Average Markétrices

The economic analysis required a projection of natural gas fuel pricesd power energy prices per

Table7-1.

BLACK & VEATCH/odeling Assumptions, Tools, and Methodology
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Table7-1 AverageNatural Gas and Market Energy Prices Assumed inSR&IRP

YEAR AVERAGE GAS PRICE AVERAGE ENERGY PRICE
($/MMBTU) ($/MWH)

2019 $ 3.22 $ 31.83
2020 $ 3.42 $ 3251
2021 $ 3.47 $ 31.99
2022 $ 3.68 $ 3259
2023 $ 3.96 $ 3291
2024 $ 410 $ 33.64
2025 $ 423 $ 34.72
2026 $ 436 $ 3594
2027 $ 437 $ 3532
2028 $ 440 $ 3522
2029 $ 454 $ 3544
2030 $ 452 $ 3546
2031 $ 469 $ 37.09
2032 $ 488 $ 38.79
2033 $ 5.06 $ 4040
2034 $ 5.27 $ 42.09
2035 $ 5.48 $ 43.86
2036 $ 5.72 $ 45.78
2037 $ 6.01 $ 4793
2038 $ 6.31 $ 50.25

7.1.3 Discount Rate

The analysisutilized a 4.5 percentdiscount rate. This discount ratevas applied to future costs and
revenuesto determine estimated future SVPnet costs of serving load on aet present value basis.

7.2 PLEXOS MODELINNGOLANDMETHODOLOGY
The IRP utilized the PLEXOQ&oduction cost modeling software

BLACK & VEATCH/odeling Assumptions, Tools, and Methodology 7-2
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TheLong-Term Planmodule in PLEXO8vas used to develop the least cost expansion plan. The
objective function of theLong- Term Planmodule is the NPV of thesum ofcapital coss, fixed coss,
and variable operation coss of the system over the planning period of 2019 to 2038. Key inputs to
the model include:
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8.0 Evaluation and Results

This section lays out the economic analysis performed for the SVP system. In general, the analysis
is aimed at minimizing SVRotal system costs while also meeting the several targets that have
resulted from the state RPS and environmental policies describden Section 2, including the

following goals for SVP:
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Table8-1 RPS Project Definitions

Name Local PV w/Bat NorCal/ OR Wind
Location Local OR/ NorCal
Type PV Wind
Capacity(MW) 10 100
Scalable No Yes

AC Capacity 30% 40.0%
Factor (%)

Annual Energy 26,280 350,400
(MWh)

Energy Storage? Not included Not included
(Yes/No/Maybe)

ES Capacity (MW, Not included Not included
%)

ES Duration (Hrs) 4 Not included
Transmission None To COTP, WAPA
Requirements

LMP Market NP15 NP15
Location (To

Value)

Transmission & 0.000 2.258

VERBS Costs
(2018-$/kW/mo)

Transmission 0.000 0.000
Costs (2018

$/MWh)

Transmission 5.00%

Escalation Rate

BLACK & VEAT(CHEvaluation and Results
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8.3 CONSOLIDATED RESULTS

The following five scenarios were evaluated as part of the IRP analysis.

BLACK & VEAT(CHEvaluation and Results
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Table8-2 CPW@nd REResultfor Scenarios and Sensitivities

DESCRIPTION

Expected Load Growth with 50/50 solar and

Boze Leie wind additions

High Wind Expected LoadGrowth with 80/50 wind and
Case solar additions

High GHG . .

Sensitivity Base Case and high GHG price forecast
High Load High Load Growth with 50/50 solar and wind
Sensitivity additions

Low Load Low Load Growth with 50/50 solar and wind
Sensitivity additions

CPWC

($1,0005)

$1,682,712

$1,583361

$1,833,029

$2,888,563

$1,342,780

% HIGHER
THAN

LOWEST
CPWC

6%

0%

16%

82%

-15%

2030
RENEWABLE
% OF RETAIL

SALES

60%

60%

60%

60%

60%

INTERMEDIATE
MILESTONE

RENEWABLES
MET?

Yes

Yes

Yes

Yes

Yes

BLACK & VEAT(CHEvaluation and Results
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8.4 DETAILERESULTS OF THE PRREHEANDRECOMMENDEDASE

8.4.1 Capacityand EnergyAdequacy ofPreferredand Recommendease

Table8-3 and Figure 8-1 lays out the capacity balance in the preferrednd recommendedcase
(Base Case) The information in this table is simplified but reflects the comprehensive CRAT table
included in Appendix A.Table8-4 and Figure 8-2 lays out the energy balance in the preferrednd
recommendedcase

As can be seen in the bottom of able8-4

BLACK & VEAT(CHEvaluation and Results 8-5
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Table8-3 Capacity Balance in the Preferretid Recommende@ase

BLACK & VEAT(CHEvaluation and Results
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Figure8-1 Capacity Balance in the Preferrettd Recommende@ase
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Table8-4 Energy Balance in the Preferrecidd Recommende@ase

BLACK & VEATQHEvaluation and Re#is
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Figure8-2 Energy Balance for the Preferreshd Recommendefase
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8.4.2 Renewable Energy an@HG Emissiorns Preferredand Recommendease

Under the Base Case preferred scenario, a total of five 100 MW wind projects and siggven 10

MW solar projects were added starting in 2030. As shown iable 8-5 these additions, along with
RECs were used to meet the RPS targets. Also shown in the table is the REC balance which remains
positive through the planning period. The tableshows that the RPS targets are met through the
duration of the planning period.

The RPT Standardized Table is based on the 50 percent renewable target. In this IRP, SVP has
focused on attaining the 60 percent by 2030 target under SB 100. SVP is ahead efrinewable
requirements per the CEC guidelines. Additionally, the update to the energy output after the
completion of the modeling and the corresponding impact to the REC balance is reflected in the RPT
Standardized Table. SVP continues to maintain a htegl REC balance through the duration of the
planning period.

Table8-6 shows a projection of GHG emissions for the planning period under the Base CaBeese
numbers are represented in MTCQe.Based on the portfolio currently owned by SVPthe GHG
emissions in 2030 are projected to bd04,487TMTCQ
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Table8-5 Renewable Energy and REC Adequacy in the PrefemeidRecommendefase

Table8-6 SVP
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Table8-7 CPWC Results for the Preferradd Recommende&VRCase
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8.5 HIGHWINDANDSENSITIVITY CASES

SVP evaluated a High Wind case and three sensitivities in addition to the Base Case. The expansion
plan for each of these cases are laid out ifable8-8. The High Wind case was an alternative
expansion planto the Base Caseonsidered by SVP. This included the addition of 80 percent wind
and 20 percent solar resources. As laid out iiable8-2, while this scenario had the lowest CPWC,

this case was not considered due to its high reliance on a single technology. Under this case a total
of 400 MWs of solar ad 1,200 MWs of wind were added to the portfolio starting in 2030.

Using thebase case with a balanced procurement of solar and wind resources the followihgee
sensitivities were evaluatal. Inall the cases, the goal wa®e attain the 60 percent RP $arget by
2030 and the addition of resources were modeled accordingly.
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8.6 RETAIL RATEND THRECOMMENDHEXPANSION PLAN

Power portfolio costs (excluding debt service and fixed O&M for existing power plants) are
estimated to increase by approximately $215 million in nominal dollars over the 20 year forecast
horizon, or approximately 4% per year. Approximately 1.9% per yearfahis costincrease is
attributable to the forecast annual sales increases over this period, and the remaining 2.1% per
year of this cost increase is attributable to forecast higher prices for natural gas (which continues to
be required, albeit in lesseramounts as renewable projects are brought on line) and to the higher
forecast prices of the wind and solar resources that are expected to come on line beginning in 2030.

Assuming that all other SVP costs escalate at approximately 2% per year, then, inaat with the
above 2.1% average cost escalation above, overall retail rates would also escalate at about 2% per
year. It is imperative to note that these escalation rates could be higher, perhaps significantly
higher, if the ability of market participants to add wind and solar generation as needed to meet
statewide objectives should become limited by market, environmental, technical or system
reliability constraints.

8.7 THERECOMMENDHPLAN INCONSIDERATI@NFUTURE CONDITIONS
ANDRISKS

A number of facbrs could emerge in the energy industry or in the economy that could impose new
conditions or risks not contemplated in this analysis. Some of these factors include new legislation
and regulations that impact utility operationand could include the following:
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8.8 THERECOMMENDHPLAN WITICONSIDERATI@NLOCALIZED AIR
POLLUTANTS AND DIS/ADITAGED COMMUNITIES

BLACK & VEAT(CHEvaluation and Results
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Figure8-3
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9.0 Conclusions and Recommendé&ckpansion Plan

This report documents the IRP planning process undertaken by SVP and presents the results. The
plan was developed in collaboration with SVP staff and Black & Veatch. SVP in a separate process
also engaged their stakeholders to solicit feedback on the plaimg process.

The Base Case is selected as the preferred scenario. Under this case, all the existing generation and

known contracts that are currently in place and planned to be delivered in the future were included
in the modeling.
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Appendix A.CEC Standardized Tables the Adopted
Resource Scenario

The CEC Guidelingsquire four standardized tablesto be part of the IRP Filing. The standardized
tables presented in this Appendix for the recommended
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Appendix B.
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