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Acronym List 
AAGR Annual Average Growth Rate  

BESS Battery Energy Storage System 

CAISO California Independent System Operator 

CARB California Air Resources Board 

California ISO California Independent System Operator, also CAISO 

CEC California Energy Commission (also Energy Commission) 

CEC Guidelines The CEC document, Publically Owned Utility Integrated Resource 
Plan Submission and Review Guidelines (July 2017 and October 
2018) 

CO2  Carbon Dioxide 

CO2e  Carbon Dioxide Equivalent 

COTP California-Oregon Transmission Project 

CPUC  California Public Utilities Commission 

CPWC Cumulative Present Worth Cost 

CRAT  Capacity Resource Accounting Table 

EBT Energy Balance Table 

Energy Commission California Energy Commission (also CEC) 

EPA U.S. Environmental Protection Agency 

ES Energy Storage 

FY Fiscal Year (July 1- June 30 for SVP; October 1-September 30 for the 
US Government) 

GEAT GHG Emissions Accounting Table 

GHG Greenhouse Gas 

IEPR Integrated Energy Policy Report 

IRP Integrated Resource Plan Adopted by a POU 

IRP Filing POU Adopted IRP Accompanied By The Required Supporting 
Information  

LCOE Levelized Cost of Energy 

LMP Locational Marginal Price 

LSE Load Serving Entity 

MMBTU One Million British Thermal Units 

M-S-R PPA California Joint Powers Agency, M-S-R Public Power Agency, of 
which the City of Santa Clara is a member along with Modesto 
Irrigation District and the City of Redding 
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M-S-R-REA M-S-R Energy Authority  

Mt Metric Ton 

MW Megawatt 

MWh Megawatt-hour 

MSSA Metered Subsystem Aggregation Agreement 

MTCO2e Metric Tons of CO2 equivalent 

NCPA Northern California Power Agency, members include the City of 
Santa Clara, Cities of Alameda, Biggs, Gridley, Healdsburg, Lodi, 
Lompoc, Palo Alto, Redding, Roseville and Ukiah, the Plumas-Sierra 
Rural Electric Cooperative, the Truckee-Donner Public Utility 
District, the Bay Area Rapid Transit District and the Port of Oakland 

NERC North American Electric Reliability Council 

NPV Net Present Value 

NQC Net Qualifying Capacity 

PCC Portfolio Content Categories 

PEV Plug-In Electric Vehicle 

POU Publicly Owned Utility 

PUC Public Utilities Code 

RA Resource Adequacy 

RE Renewable Energy 

REC Renewable Energy Credit 

RFP Request for Proposal 

RPS Renewables Portfolio Standard 

RPT RPS Procurement Table 

SB 100 Senate Bill 100 (The 100 Percent Clean Energy Act of 2017) 

SB 350 Senate Bill 350 (De León, Chapter 547, Statutes of 2015) 

SVP Silicon Valley Power 

TAC Transmission Access Charge 

TANC Transmission Agency of Northern California 

WAPA Western Area Power Administration (also Western) 

Western Western Area Power Administration, (also WAPA) 
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1.0 Executive Summary 
This report (Report) presents the Integrated Resource Plan (IRP) for the City of Santa Clara d.b.a. 
Silicon Valley Power (SVP), a municipal electric utility with 55,198 customers as of 2017. SVP 
serves the City of Santa Clara (City or Santa Clara) with a service area of approximately 19 square 
miles.  SVP is dedicated to their community, customers, and employees. SVP provides safe, reliable, 
affordable, and sustainable energy solutions while deploying and scheduling resources that 
optimize 
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The 2018 IRP was developed through extensive analysis and incorporated input from internal and 
external partners and stakeholders. The analyses and underlying assumptions that produced a 20-
Year Resource P
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A summary of the 20-Year Resource Plan is provided in Section 1.1.  Supporting information, 
including studies, data, analyses and results plus associated exhibits for the IRP analysis is provided 
in the following sections of the Report:  
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ITEM SELECTED TEXT FROM THE CEC GUIDELINES 

LOCATION 
IN SVP
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ITEM SELECTED TEXT FROM THE CEC GUIDELINES 

LOCATION 
IN SVP
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need for additional renewable energy resources and SVP
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generation from a few RPS-eligible facilities, which results in increased market purchases and 
additional withdrawals from banked RECs. In total, SVP continues to maintain a healthy REC 
balance for the duration of the planning period. Since this change is common to all cases and 
sensitivities modeled, the relative ranking of the results presented on in this report is not expected 
to change. 

Table 1-3 CPWC and Renewable Summary by Case  

CASE DESCRIPTION CPWC 
($1,000 s) 

% HIGHER 
THAN 

LOWEST 
CPWC 

2030 
RENEWABLE 
% OF RETAIL 

SALES 

INTERMEDIATE 
MILESTONE 

RENEWABLES 
MET? 

Base Case Expected Load Growth with 50/50 solar and 
wind additions $1,682,712 6% 60% Yes 

High Wind 
Case 

Expected Load Growth with 80/50 wind and 
solar additions $1,583,361 0% 60% Yes 

High GHG 
Sensitivity Base Case and high GHG price forecast $1,833,029 16% 60% Yes 

High Load 
Sensitivity 

High Load Growth with 50/50 solar and wind 
additions $2,888,563 82% 60% Yes 

Low Load 
Sensitivity 

Low Load Growth with 50/50 solar and wind 
additions $1,342,780 -15% 60% Yes 

1.1.1 Preferred and Recommended Case, Base Case 
The Base 



Silicon Valley Power | 2018 INTEGRATED RESOURCE PLAN 

BLACK & VEATCH |  Executive Summary 1-8 
 

Table 1-4 CPWC Results for the Preferred and Recommended SVP Case, Base Case 

 

 

Table 1-5 Renewable Energy and REC Adequacy in the Preferred and Recommended Scenario, 
Base Case 

 

New Build 
Cost ($000)

Fixed O&M 
($000)

Market 
Purchases 

($000)

Market 
Sales 

($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          

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

Generation 
Cost ($000)

New Resource Additions Market Activity
Total 

System 
Cost ($000)

Cumulative 
Present 

Worth ($000)
Year

Technology 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038
Solar 62           62           158        157        157        157        156        155        155        155        154        521        521        864        1,203    1,228    1,569    1,574    1,910    1,910    
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    2,371    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 342        336        329        322        316        310        303        297        291        285        280        274        269        263        258        253        248        243        238        233        

1,499 1,494 2,150 2,543 2,536 2,295 2,280 2,274 2,265 2,260 2,242 2,954 2,905 3,323 3,742 3,679 4,365 4,371 5,046 5,041 
RPS Target, % 31% 33% 36% 39% 42% 45% 48% 50% 53% 55% 58% 60% 63% 65% 68% 71% 73% 76% 79% 81%
RPS Target 1,190    1,394    1,584    1,758    1,937    2,128    2,304    2,429    2,556    2,705    2,856    3,010    3,175    3,344    3,515    3,689    3,867    4,047    4,231    4,419    
REC Sales Obligation (111)      (111)      (111)      (111)      (72)         (72)         (72)         (72)         (72)         -         -         -         -         -         -         -         -         -         -         -         

1,387 1,382 2,039 2,432 2,464 2,223 2,208 2,202 2,193 2,260 2,242 2,954 2,905 3,323 3,742 3,679 4,365 4,371 5,046 5,041 
Historical Banked RECs 2,856                
Deposits 198        -         455        674        527        94           -         -         -         -         -         -         -         -         227        -         498        323        815        623        
Withdrawals -         12           -         -         -         -         96           227        363        445        615        56           270        21           -         11           -         -         -         -         

3,054 3,042 3,497 4,170 4,697 4,791 4,695 4,468 4,105 3,660 3,045 2,989 2,719 2,698 2,925 2,915 3,413 3,736 4,551 5,174 
1,499 1,506 2,150 2,543 2,536 2,295 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 

39% 36% 49% 56% 55% 49% 50% 51% 54% 55% 58% 60% 63% 65% 72% 71% 83% 82% 94% 93%
Renewable Generation and REC withdrawals
Renewable and RECs as a % of retail sales

Renewable Energy Achieved (GWh) and Renewable Energy Credits (1,000)
Silicon Valley Power

REC Bank Balance

Total RECs Generated

RECs Available for compliance
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2.0 Purpose and Background  
An overview of the integrated resource planning process and the relevant regulatory policies that 
guide development of the IRP are summarized below.  An outline of the methodology used to 
perform study evaluations is also provided with a detailed description in Section 7 of this Report.  
This section also describes the stakeholder process conducted by SVP to welcome and incorporate 
input from the stakeholders into the IRP process.  

2.1 OVERVIEW OF THE INTEGRATED RESOURCE PLANNING PROCESS 
Integrated resource planning identifies a long-term plan that provides adequate resources to meet 
future peak and energy needs, while also maintaining a targeted reserve margin to maintain system 
reliability , and to achieve a reasonable balance between fiscal responsibility and environmental 
stewardship.  An effective resource plan should also provide the utility with flexibility to 
accommodate uncertainties and risk related to future conditions, including commodity pricing risk, 
technological change, and regulatory change.  

IRPs require the use of sophisticated analytical tools that allow comparisons of the costs and 
benefits among alternative supply side and demand side resource options that, together, may 
constitute a long-term expansion plan.  This is often performed using detailed computer models 
that simulate utility operation on an hour-by-hour basis and are used to develop the long-term 
costs of an expansion plan.  Typical expansion plans consider supply side and demand side options 
for inclusion in the long term plan. Supply side options include conventional, renewable, and 
distributed energy resources. Demand side options include demand response programs, energy 
efficiency program
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Figure 2-1 SVP
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generation positions at least through 2030.  SVP plans for a diversified portfolio of resources that 
meets customer loads and meets state mandated requirements.  Being fully resourced is a challenge 
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Specifically, the Long-Term Plan module in PLEXOS, was used to develop the least cost expansion 
plan. The objective function of the Long-Term Plan is the minimization of NPV of the sum of capital 
cost, fixed cost, and variable operation cost of the system over the planning period from 2019 to 
2038. Key inputs to the model include: 
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Given the cost and performance parameters of potential wind and solar projects, the PLEXOS Long-
Term Plan module is used to determine the combination of new solar and wind resources that 
meets RPS targets and minimizes the NPV of investment and operating cost. 

In the base case, a balanced procurement of wind and solar is assumed for the renewable resources 
added, meaning 50 percent of renewable energy added will be wind and the other 50 percent is 
from the solar.  Several sensitivity cases are also simulated: 
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Figure 2-3 Timeline of Key State Legislative Actions Impacting IRP Planning 
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2.3.1 SB 350, PUC 9621 and SB 100 
This Report is filed by SVP in accordance with the mandates of California Senate Bill (SB) 350 (de 
Leon, Chapter 547, Statutes of 2015) and associated changes to Public Utilities Code (PUC) Section 
9621.  SB 350, the 
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reliability, strengthening the transmission and distribution system, enhance demand-side 
management, and minimizing pollutants with early priority on disadvantaged communities. 
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Table 2-2 Estimated 2030 GHG Emissions by Sector (MMTCO2e) 

SECTOR 1990  
2030 SCOPING PLAN 
RANGES 

% CHANGE FROM 
1990  

Electric Power 108 30-53 -72 to -51 

Agriculture 26 24-25 -8 to -4 

Residential and 
Commercial 

44 38-40 -14 to -9 

High GWP 3 8-11 267 to 367 

Industrial  98 83-90 -15 to -8 

Recycling and Waste 7 8-9 14 to 29 

Transportation 152 103-111 -32 to -27 

Natural Working 
Lands Net Sink 

-7 TBD TBD 

Subtotal 431 294-339 -32 to -21 

Cap-and-Trade 
Program 

n/a  34-79 n/a  

Total 431 260 -40 

California Air Resources Board, Staff Report: Senate Bill 350 Integrated 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 between 275,000 and 485,000 MTCO2e 
for SVP; this amounts to 0.915 percent of the 2030 electricity sector emissions.  CARB has proposed 
to update these targets on a 5-year basis to coincide with the IRP filing requirements. 

Table 2-3 POU Share of 2030 GHG Emissions Projected by CARB 

POU 
% OF 2030 ELECTRIC 
SECTOR EMISSIONS 

LOW 2030 
TARGET MTCO2E* 

HIGH 2030 
TARGET MTCO2E* 

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 



Silicon Valley Power | 2018 INTEGRATED RESOURCE PLAN 

BLACK & VEATCH |  Purpose and Background 2-10 
 

POU 
% OF 2030 ELECTRIC 
SECTOR EMISSIONS 

LOW 2030 
TARGET MTCO2E* 

HIGH 2030 
TARGET MTCO2E* 

City of Redding 0.191 57,000 101,000 

City of Glendale 0.396 119,000 210,000 

Imperial Irrigation District  1.745 524,000 925,000 

L.A. Dept of Water & Power 8.851 2,655,000 4,691,000 

Modesto Irrigation District 1.055 317,000 559,000 

City of Roseville 0.452 136,000 240,000 

Silicon Valley Power 0.915 275,000 485,000 

SMUD 3.621 1,086,000 1,919,000 

Turlock Irrigation District  0.629 189,000 333,000 

*Low target based on 30 MMTCO2e for the sector; high target based on 53 MMTCO2e for the 
sector. Emission targets for each utility are rounded to the nearest 1,000 MTCO2e. 

California Air Resources Board, Staff Report: Senate Bill 350 Integrated Resource Planning Electricity 
Sector Greenhouse Gas Planning Targets, July 2018, p. 30. 

 

In September 2018, SB 100, known as The 100 Percent Clean Energy Act of 2017, passed and   
further modif ies the RPS requirements from 50 percent by 2030 to 60 percent by 2030, and create 
the policy of planning to meet 
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reducing the need for new electricity generation resources and new transmission resources in 
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Table 2-4 Summary of Key IRP Filing Requirements and Location in 
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ITEM SELECTED TEXT FROM THE CEC GUIDELINES 

LOCATION 
IN SVP
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gas emissions to the CARB, and allowed the CARB to adopt specific regulations for reducing 
greenhouse gas emissions.  

On October 20, 2011, the CARB adopted a regulation implementing a cap-and-trade program, which 
became effective on January 1, 2012.  The program, which was implemented in phases, covers 
emissions from electricity generators, electricity importers, large industrial sources, and 
transportation fuels.  The cap on emissions was established in 2013, and was designed to decline 
every year consistent with reaching the 1990 emission levels by 2020.  To achieve the 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 the allowances on the secondary market. 

CARB held an October 2, 2015 workshop to begin the development of 2016 cap-and-trade program 
amendments.  CARB stated four objectives: (i) to extend the program beyond 2020; (ii) to improve 
programmatic efficiencies (covering auctions and data reporting); (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
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dispatched.  The PCL is not an accurate measure of validating GHG co
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2.4.2 Renewable Energy 

2.4.2.1 Portfolio Standard (SB 1078) 
The adoption of Senate Bill 1078 in 2002 required utilities to meet or exceed a standard of 20 
percent of its annual energy needs to be provided by state qualified renewable resources by 2017.   
The California Renewable Energy Resources Act, enacted in 2011 as SBX1-2 
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PCC2: products must be bundled and interconnected to a network within WECC; the electricity 
must be scheduled into a California balancing authority area; the products must have a first point of 
interconnection outside of a California balancing authority area, and the 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, and the energy may not be sold back by the POU. 
 
PCC3: unbundled renewable energy credits and products that do not meet the requirements of 
PCC1 or PCC2. 
 
PCCO: renewable energy under contract prior to June 1, 2010 provided that the resource meets the 
RPS eligibility requirements in effect when the procurement agreement was executed; subsequent 
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 portfolio balance 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 of 10 percent can be a PCC3 resource.  
 

2.4.2.3 Solar Power (SB 1) 
On August 21, 2006, Governor Schwarzenegger signed into law California Senate Bill 1 (also known 
as the 
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announced it would repeal the CPP and replace it with other regulations.  The repeal is still at the 
proposal phase as of the publication of this Report.   

Greenhouse gas regulation at the federal level remains uncertain and, therefore, it is difficult to 
predict the extent to which future federal policy on the subject could impact SVP operations.  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 Resources and System Description 
The City of Santa Clara 
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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 ed using 
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Table 3-1 
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Table 3-2 
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Figure 3-3 
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July 1995. 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 
SVP constructed and placed into commercial operation on March 22, 2005, a 122 MW nominal/147 
MW peak, natural gas-
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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&E), SVP 
agreed to finance and own 100 percent 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
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3.1.1.14 Tri-Dam Large and Small Hydroelectric Project 
In October 2013, Santa Clara entered into a power purchase agreement with the Tri-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 deliveries 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. 

3.1.1.15 Seattle City Light (SCL) 
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by December 31, 2020 under a 25-year agreement.  Santa Clara has approved of a wind project to 
add an additional 200 MW of New Mexico wind generation through a 20-year power purchase 
agreement, contracted as Viento Loco, LLC.  The project will be commercially online in the year 
2022
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Hydroelectric Project is determined by consideration of its storage capacity and available stream 
flows. The Hydroelectric Project has a 104-year record (1913 to 2017) of storage and stream flows. 
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Turbine Project pursuant to a power sales contract with NCPA, which has recently been amended to 
reflect tha
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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 the 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 limiting the 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-S-R RESOURCES 
The City, along with the Modesto Irrigation District (MID) and the City of Redding, is a member of 
the M-S-R Public Power Agency (M-S-R PPA). The resources that are jointly owned, or procured 
through power purchase agreements are described below: 

3.3.1.1 M-S-R PPA Purchased Power
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Pursuant to the Power Sales Agreement, Santa Clara is unconditionally obligated thereunder to pay 
its Participation Percentage share of all of M-S-
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3.5 RESOURCE ADEQUACY 
Every year, the CEC publishes the Monthly Coincident Peak for every Load Serving Entity (LSE) in 
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3.6.1.2 TANC Tesla
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distribution lines (64  percent of which are underground). SVP owns 21 distribution substations out 
of which 14 are general distribution substations and 7 single customer dedicated substations.  

3.7.2 Distribution System Adequacy 
Based on 2017 peak summer loading data, the typical maximum loading on the distribution 
transformer bank is approximately 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 which includes 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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Table 3-4 
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3.9 WHOLESALE ENERGY TRADING 
For several years, 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 resources on a day-to-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 
A fundamental element of an IRP analysis is the development of the long-term (2019-2038) system 
peak demand and energy forecasts.  The forecast results in a projection of the capacity and energy 
requirements on the SVP system that the utility must plan to meet through self-owned generation 
or purchase arrangements.   

The amount of capacity procured is intended to cover 
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Table 4-1 lists historical data over 
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4.2 FORECAST METHODOLOGY AND ASSUMPTIONS   
The City of Santa Clara is growing both from residential high-density development and large 
industrial/commercial customers redevelopment projects.  The load forecast for the IRP planning is 
based on future loads derived from historical base data and assessment of future system load 
growth potential.  SVP works 
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4.3.2 SVP System Load Factor 
As described earlier, industrial customers are the largest comp
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Table 4-3 Projected SVP Net Energy Requirements, Peak Demand Forecast, and Load Factor 

YEAR 

NET ENERGY REQUIREMENTS PEAK DEMAND 
LOAD  

FACTOR (%) GWH 
PERCENT 

CHANGE (%) MW 
PERCENT 

CHANGE (%) 

2017 (actual) 3,727.2   586.6   73% 

2018  3,647.5  -2.1% 585.8  -0.1% 71% 

2019 4,039.5  10.7% 646.6  10.4% 73% 

2020 4,447.6  10.1% 693.7  7.3% 75% 

2021 4,631.8  4.1% 716.3  3.3% 75% 

2022 4,744.8  2.4% 731.2  2.1% 76% 

2023 4,855.2  2.3% 745.6  2.0% 76% 

2024 4,978.9  2.5% 760.0  1.9% 79% 

2025 5,053.4  1.5% 771.8  1.6% 78% 

2026 5,113.6  1.2% 778.4  0.9% 79% 

2027 5,125.7  0.2% 782.3  0.5% 78% 

2028 5,177.0  1.0% 790.1  1.0% 78% 

2029 5,228.8  1.0% 798.0  1.0% 78% 

2030 5,281.0  1.0% 806.0  1.0% 78% 

2031 5,333.9  1.0% 814.0  1.0% 78% 

2032 5,387.2  1.0% 822.2  1.0% 78% 

2033 5,441.1  1.0% 830.4  1.0% 78% 

2034 5,495.5  1.0% 838.7  1.0% 78% 

2035 5,550.4  1.0% 847.1  1.0% 78% 

2036 5,605.9  1.0% 855.6  1.0% 78% 

2037 5,662.0  1.0% 864.1  1.0% 78% 

2038 5,718.6  1.0% 872.8  1.0% 78% 

AAGR 2018-2038  2.1%  1.9%  

Source:  SVP 

4.4 COMPARISON TO CEC FORECAST 
The SVP energy requirements forecast used in this IRP can be compared to the forecast published 
by the CEC in its document California Energy Demand 2018-2030, which is developed annually as 
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5.0 Customer Programs, Energy Efficiency and Demand 
Response Resources 

5.1 ENERGY EFFICIENCY PROGRAM BACKGROUND 
Targets for energy efficiency programs (and established under PUC section 9505) are based on the 
net market potential estimated in the Navigant study.8  The net market potential 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 or economically achievable will be realized.    
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SVP participated in the California Municipal Utilities Association (CUA) Energy Efficiency Potential 
Forecasting Study conducted in 2016 by Navigant Consulting, Inc. The most recent study was 
adopted by the Santa Clara City Council in 2017. Results are presented in Table 5-1. 

Table 5-1 Results of Energy Efficiency Potential Forecasting Study  

CUMULATIVE SAVINGS UTILITY SPECIFIED FEASIBLE GOAL IN MWH 

2017-2018 12,851 

2018-2019 13,032 

2019-2020 14,015 

2020-2021 14,928 

2021-2022 15,129 

2022-2023 14,565 

2023-2024 13,333 

2024-2025 12,192 

2025-2026 11,528 

2026-2027 10,590 

5.2 CURRENT ENERGY EFFICIENCY INITIATIVES 
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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 programs and 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 responses that are both cost-effective 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 are being offered:  
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a half per kWh. Larger companies who do not wish to purchase 100 percent renewable 
energy may purchase in 1,000 kWh blocks. Block pricing can vary 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 time-of-use rates on peak load are expected to 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 beneficial to the grid.   

5.4 DISTRIBUTED GENERATION AND COMBINED HEAT AND 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 reductions through the increased use of renewable energy on the 
grid to charge the battery, and to reduce the need for combined cycle natural gas generation 
dispatch during the evening peak demand hours, through the cycling of a fully dispatchable battery. 
The project will reduce greenhouse gas emissions and particulate matter in vulnerable 
communities in the City of Santa Clara. In the mid-to-long-term, the investment in the project aims 
to demonstrate a pilot program to be used for new data center builds that can scale greenhouse gas 
emission and particulate matter reductions in the City of Santa Clara, and be used as a case study 
across other service territories. 

SVP will also evaluate the potential of multiple stacking benefits that a deployment of this size could 
bring to the market.  Benefits include the following below but are not limited to9:  
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5.5.4 Energy Storage Opportunity at the Transmission/Distribution and Generation System 
Level 

SVP designed a techno-economic model to simulate the performance of a utility-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 present 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 achieved through the participation in the 
wholesale market and other multi-use 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 TRANSPORTATION ELECTRIFICATION 
California calls for a 40% reduction in GHG emissions from 1990 levels by 2030 and an 80% 
reduction by 2050 per Executive Order S-3-05 (2005). Air quality goals include a 90% reduction in 
emissions of nitrogen oxide gases (NOx) from 2010 levels by 2032. In January 2018, Executive Order 
B-48-18 called for 5 million ZEVs by 2030. In December 2018
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Source: CARB CVRP 

Figure 5-1  Cumulative SVP ZEV Rebates by ZEV Type, 2011-2018 
 

For the service area, the electric vehicle (EV) forecast involves a significant increase in the number 
of vehicles through 2026.  Figure 5-2 shows the cumulative number of electric vehicles, including 
EVs and plug-in electric vehicles (PEVs) that are projected to increase from approximately 2,200 in 
2018 to more than 24,000 by 2030 based on the CEC EV model.  

 

 

Figure 5-2 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 station 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 charge connectors.10 Through 
2018, there were 629 charge ports; 615 ports were Level 2 (L2) chargers and 14 were DCFC 
chargers in the City.  This information, as well as ownership type, is detailed in Figure 5-3. 

 

Figure 5-3  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 charging 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 

https://afdc.energy.gov/fuels/electricity_locations.html#/find/nearest?fuel=ELEC
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Figure 5-4  Map of PEV known Chargers within The City 

 
Source: EV Blueprint team 
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5.6.2 Grid Impacts 

http://www.paceglobal.com/wp-content/uploads/2017/12/Electrification_Transportation_Sector_Flyer_FINAL.pdf
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demand by 2030 is an additional 52 GWh to 143 GWh based on preliminary modeling. Overall 
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charging in the community, and with community outreach and engagement, SVP can influence the 
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6.0 The Need for Additional Resources and Resource Options 
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Table 6-1 SVP Existing System Renewables Sufficiency 

 

SVP developed and evaluated two expansion plans as part of the IRP process. One 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 and 50 percent solar to 
address the renewables shortfall. Additionally SVP evaluated multiple sensitivity cases. These 
scenarios and sensitivities are presented in Section 8.  

In order to evaluate the best resource options for SVP, cost and performance assumptions were 
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Table 6-2 summarizes the two representative projects.  

Table 6-2 Renewable Systems and Modeled Performance 

SITE LOCATION 
PROJECT 
CAPACITY 
[MWAC] 

MODULE 
CAPACITY 
[MWDC) 

CAPACITY 
FACTOR 

(AC) 

1 North CA Solar 10 13 30.0% 

2 North CA Wind 100  40.0% 

 

6.2.1.1 Cost Assumptions 
Renewable energy project costs vary depending on system size and location costs.  The capital costs 
provided represents an all-in installed cost or total capital expenditures (CAPEX), including EPC, 
owner's costs, developer fees, interconnection, financing fees, and construction interest. 12  This 
total cost is used as the capital cost when calculating the busbar levelized cost of energy (LCOE). 
Table 6-3 summarizes the 2020 Cost Assumptions in nominal dollars.  

Table 6-3 2020 Cost Assumptions for Renewable Systems (Nominal$) 

SITE LOCATION 
PROJECT 
CAPACITY 
[MWAC] 

INTER-
CONNEC-

TION 
COST 
($M)  

CAPITAL 
COST 

[$/ KWAC] 

CAPITAL 
COST 

[$/ KWDC] 

FIXED 
O&M 

COSTS 
[$/KWAC]  

FIXED 
O&M 

ESCALA-
TION 

(ANNUAL) 

1 North CA 
Solar 10 $0.5 $1,770 $1,362 $26 2.5% 

2 North CA 
Wind 100  $1,700  $35 2.5% 

 

To determine the estimated cost of 2030 projects, it was assumed that capital costs would decline 
1 percent per year in real terms for wind and solar technologies amid an inflationary environment 
of 2.5 percent per year.  The escalated technology costs for 2030 are shown in Table 6-4. 

                                                                 
12 
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Table 6-4 2030 Cost Assumptions for Renewable Systems (Nominal$) 

SITE LOCATION 
PROJECT 
CAPACITY 
[MWAC] 

INTER-
CONNEC-

TION 
COST 
($M)  

CAPITAL 
COST 

[$/ KWAC] 

CAPITAL 
COST 

[$/ KWDC] 

FIXED 
O&M 

COSTS 
[$/KWAC]  

FIXED O&M 
ESCALATION 

(ANNUAL) 

1 North CA 
Solar 10 $0.64 $2,049 $1,576 $33 2.5% 

2 
North CA 

Wind 100  $1,968  $45 2.5% 

6.2.1.2 Levelized Cost of Energy (LCOE) 
To model the LCOE of each of the representative projects, Black & Veatch assumed a third-party 
independent power producer (IPP) structure where PPA pricing is based on the LCOE.  A number of 
financial incentives were incorporated into the modeling, as discussed below.  As a tax exempt 
entity, SVP cannot directly use the investment tax credit, however, by contracting with an IPP under 
a PPA, SVP can 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 California are shown in Table 6-5. 

Table 6-5 Assumed Federal and State Income Tax Rates 
 

CALIFORNIA 

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, extended the investment tax credits 
(ITC) that apply to solar technologies and wind.  Wind project owners can opt for the ITC in lieu of 
the production tax credit (PTC), which was also extended, but wind typically benefits more from PTC 
at better wind sites.   The credits do decline over time, as shown in Table 6-6. The availability of tax 
credits shapes the SVP strategy of purchasing wind and solar from private developers through a PPA 
instead of self-building since SVP is a tax exempt municipal utility. 

https://www.treasury.gov/initiatives/recovery/Documents/N%20Evaluating_Cost_Basis_for_Solar_PV_Properties%20final.pdf
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For 2020, solar projects can receive a 30 percent ITC against the total capital cost of their project, if 
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6.2.1.7 Levelized Cost of Energy 
The LCOE for the renewable projects with commercial on-line dates in 2020 and 2030 resulting 
from the input assumptions and analysis are shown in Table 6-8 and Table 6-9.  The LCOE 
represents that assumed to be in a fixed price, 25-year PPA.  

Table 6-8 Renewable Energy Projects LCOE (Nominal$) 2020 COD 

SITE TECH-
NOLOGY 

PROJECT 
CAPACITY 
[MWAC] 

CAPACITY 
FACTOR 

(AC) 

CAPITAL 
COST 

[$/ KWAC] 

ITC OR 
PTC 

NOMINAL 
LCOE 

RESULT 
($/MWH)  

1 North CA 
Solar 10 27.9% $1,770 30% $53 

2 North CA 
Wind 100 30.0% $1,700 $9/MWh $60 

 

Table 6-9 Renewable Energy Projects LCOE (Nominal$) 2030 COD 

SITE TECH-
NOLOGY 

PROJECT 
CAPACITY 
[MWAC] 

CAPACITY 
FACTOR 

(AC) 

CAPITAL 
COST 

[$/ KWAC] 

ITC OR 
PTC 

NOMINAL 
LCOE  

($/MWH)  

1 North CA 
Solar 10 27.9% $2,049 10% $85 

2 North CA 
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 on-line for that year, assuming construction start dates of the previous year. 
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Table 6-10 Project Nominal LCOE 2020 to 2030 ($/MWH) 

YEAR PROJECT 1 PROJECT 2 

 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 
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7.0 Modeling Assumptions, Tools, and Methodology 

7.1 MODELING ASSUMPTIONS 

7.1.1 Load forecasts 
The SVP load forecast used for the IRP analysis was presented in Table 4-3 of Section 4.  

7.1.2 Natural Gas and Average Market Prices 
The economic analysis required a projection of natural gas fuel prices and power energy prices per 
Table 7-1.  

Table 7-1 Average Natural Gas and Market Energy Prices Assumed in the SVP IRP 

YEAR AVERAGE GAS PRICE 
($/MMBTU)  

AVERAGE ENERGY PRICE 
($/MWH)  

2019  $       3.22   $    31.83  

2020  $       3.42   $    32.51  

2021  $       3.47   $    31.99  

2022  $       3.68   $    32.59  

2023  $       3.96   $    32.91  

2024  $       4.10   $    33.64  

2025  $       4.23   $    34.72  

2026  $       4.36   $    35.94  

2027  $       4.37   $    35.32  

2028  $       4.40   $    35.22  

2029  $       4.54   $    35.44  

2030  $       4.52   $    35.46  

2031  $       4.69   $    37.09  

2032  $       4.88   $    38.79  

2033  $       5.06   $    40.40  

2034  $       5.27   $    42.09  

2035  $       5.48   $    43.86  

2036  $       5.72   $    45.78  

2037  $       6.01   $    47.93  

2038  $       6.31   $    50.25  

 

7.1.3 Discount Rate 
The analysis utilized a 4.5 percent discount rate.  This discount rate was applied to future costs and 
revenues to determine estimated future SVP net costs of serving load on a net present value basis.  
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7.2  PLEXOS MODELING TOOL AND METHODOLOGY  
The IRP utilized the PLEXOS production cost modeling software 
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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 SVP total system costs while also meeting the several targets that have 
resulted from the state RPS and environmental policies described in Section 2, including the 
following goals for SVP: 
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Table 8-1 RPS Project Definitions 

 PROJECT 1 PROJECT 2 

Name Local PV w/Bat NorCal/ OR Wind 

Location Local OR/ NorCal 

Type PV Wind 

Capacity (MW) 10 100 

Scalable No Yes 

AC Capacity 
Factor (%) 

30% 40.0% 

Annual Energy 
(MWh) 

26,280 350,400 

Energy Storage? 
(Yes/No/Maybe)  

Not included Not included 

ES Capacity (MW, 
%) 

Not included Not included 

ES Duration (Hrs) 4 Not included 

Transmission 
Requirements 

None To COTP, WAPA 

LMP Market 
Location (To 
Value) 

NP15 NP15 

Transmission & 
VERBS Costs 
(2018-$/kW/mo)  

0.000 2.258 

Transmission 
Costs (2018-
$/MWh)  

0.000 0.000 

Transmission 
Escalation Rate 

 5.00% 



Silicon Valley Power | 2018 INTEGRATED RESOURCE PLAN 

BLACK & VEATCH |  Evaluation and Results 
 

8.3 CONSOLIDATED RESULTS 
The following five scenarios were evaluated as part of the IRP analysis.  
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Table 8-2 CPWC and RE Results for Scenarios and Sensitivities  

CASE DESCRIPTION CPWC 
($1,000 s) 

% HIGHER 
THAN 

LOWEST 
CPWC 

2030 
RENEWABLE 
% OF RETAIL 

SALES 

INTERMEDIATE 
MILESTONE 

RENEWABLES 
MET? 

Base Case Expected Load Growth with 50/50 solar and 
wind additions $1,682,712 6% 60% Yes 

High Wind 
Case 

Expected Load Growth with 80/50 wind and 
solar additions $1,583,361 0% 60% Yes 

High GHG 
Sensitivity Base Case and high GHG price forecast $1,833,029 16% 60% Yes 

High Load 
Sensitivity 

High Load Growth with 50/50 solar and wind 
additions $2,888,563 82% 60% Yes 

Low Load 
Sensitivity 

Low Load Growth with 50/50 solar and wind 
additions $1,342,780 -15% 60% Yes 
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8.4 DETAILED RESULTS OF THE PREFERRED AND RECOMMENDED CASE 

8.4.1 Capacity and Energy Adequacy of Preferred and Recommended Case 

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

As can be seen in the bottom of Table 8-4
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Table 8-3 Capacity Balance in the Preferred and Recommended Case  
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Figure 8-1 Capacity Balance in the Preferred and Recommended Case  
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Table 8-4 Energy Balance in the Preferred and Recommended Case  
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Figure 8-2 Energy Balance for the Preferred and Recommended Case  
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8.4.2 Renewable Energy and GHG Emissions of Preferred and Recommended Case 
Under the Base Case preferred scenario, a total of five 100 MW wind projects and sixty-seven 10 
MW solar projects were added starting in 2030. As shown in Table 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 table shows 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 of the renewable 
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 healthy REC balance through the duration of the 
planning period. 

Table 8-6 shows a projection of GHG emissions for the planning period under the Base Case. These 
numbers are represented in MTCO2e. Based on the portfolio currently owned by SVP, the GHG 
emissions in 2030 are projected to be 448,797 MTCO2
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Table 8-5 Renewable Energy and REC Adequacy in the Preferred and Recommended Case  

 

 

Table 8-6 SVP
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Table 8-7 CPWC Results for the Preferred and Recommended SVP Case  
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8.5 HIGH WIND AND SENSITIVITY 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 in Table 8-8. The High Wind case was an alternative 
expansion plan to the Base Case considered by SVP. This included the addition of 80 percent wind 
and 20 percent solar resources. As laid out in Table 8-2, 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 and 1,200 MWs of wind were added to the portfolio starting in 2030.  

Using the base case with a balanced procurement of solar and wind resources the following three 
sensitivities were evaluated. In all the cases, the goal was to attain the 60 percent RPS target by 
2030 and the addition of resources were modeled accordingly.  
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Table 8-9 



Silicon Valley Power | 2018 INTEGRATED RESOURCE PLAN 

BLACK & VEATCH |  Evaluation and Results 8-3 
 

8.6 RETAIL RATES AND THE RECOMMENDED EXPANSION 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 year of this cost increase 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 lesser amounts 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, in concert 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 THE RECOMMENDED PLAN IN CONSIDERATION OF FUTURE CONDITIONS 
AND RISKS   

A number of factors 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 operation and could include the following:  
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8.8 THE RECOMMENDED PLAN WITH CONSIDERATION OF LOCALIZED AIR 
POLLUTANTS AND DISADVANTAGED COMMUNITIES 
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Figure 8-3 
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9.0 Conclusions and Recommended Expansion 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 planning 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 for the Adopted 
Resource Scenario 

The CEC Guidelines require four standardized tables to be part of the IRP Filing.  The standardized 
tables presented in this Appendix for the recommended 
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Appendix B. 




