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Acronyms & Abbreviations 
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IRP Integrated Resource Plan (or) Planning 

IRP 2017-18 ¢ƘŜ ŦƛǊǎǘ ŎȅŎƭŜ ǘƘŜ /t¦/Ωǎ ƴŜǿ Lwt ǇǊƻŎŜǎǎ 

ITC Investment Tax Credit 

GW Gigawatt 

LBNL Lawrence Berkeley National Laboratory 

    
LNBA Locational Net Benefit Analysis 

LSE Load Serving Entity 

$MM Millions of Dollars 

MMBtu Millions of British thermal units 

MMT Million Metric Tons of Carbon Dioxide 

MW Megawatt 

MWh Megawatt hour 

NEM Net Energy Metering 

NOx Nitrogen Oxide 

NQC Net Qualifying Capacity 

OOS Out-of-state 

OTC Once Through Cooling 

PCC Portfolio Content Category 

PM 2.5 Particulate Matter, 2.5 microns 

POU Publicly-owned utility 

PRM Planning Reserve Margin 

PTC Production Tax Credit 

PV Photovoltaic 

REC Renewable Energy Credit 

RETI Renewable Energy Transmission Initiative 

RPS Renewables Portfolio Standard 

SB Senate Bill 

ST Steam Turbine 

TOU Time-of-Use 

TPP Transmission Planning Process 

TRC Total Resource Cost 

TWh Terrawatt hours 

WECC Western Electricity Coordinating Council 

ZEV Zero Emissions Vehicle 

ZNE Zero Net Energy 
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Purpose of Integrated Resource Planning (IRP) 

Å/ŀƭƛŦƻǊƴƛŀΩǎ Ǝƻŀƭ ƛǎ ǘƻ ǊŜŘǳŎŜ ǎǘŀǘŜǿƛŘŜ ƎǊŜŜƴƘƻǳǎŜ Ǝŀǎ όDIDύ 
emissions 40% below 1990 levels by 2030. 

Å The electric sector currently represents 19% of total statewide GHG 
emissions. 
ï In 1990, the electric sector represented 25% of the statewide total.  

Å The purpose of IRP is to ensure that the electric sector is on track to 
help California achieve its statewide 2030 GHG target at least cost 
while maintaining the reliability of the grid. 

Å In IRP 2017-18, Staff propose to use a capacity expansion model 
called RESOLVE to identify optimal portfolios of resources that will 
achieve electric sector GHG reductions, reliability needs, and other 
policy goals at least-cost under a variety of possible future 
conditions. 
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IRP Reference System Plan Proposal 

Å The Reference System Plan contains the main conclusions and 
ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ŦǊƻƳ {ǘŀŦŦΩǎ ŀƴŀƭȅǘƛŎŀƭ ǿƻǊƪ ǘƘŀǘ ǎƘƻǳƭŘ ƛƴŦƻǊƳ 
the development of load-ǎŜǊǾƛƴƎ ŜƴǘƛǘƛŜǎΩ ό[{9ǎΩύ ǇƭŀƴǎΦ 

Å{ǘŀŦŦ ǇǊƻǇƻǎŜǎ ŀ wŜŦŜǊŜƴŎŜ {ȅǎǘŜƳ tƭŀƴ ŦƻǊ ǘƘŜ /ƻƳƳƛǎǎƛƻƴΩǎ 
consideration that contains four key recommendations: 
ïA GHG Planning Target to use for the electric sector in IRP that is 

consistent with 40% statewide reductions by 2030 and 80% by 2050 

ïA Reference System Portfolio ς a single portfolio of incremental resources 
that represents a least-cost, least-risk pathway to achieving the 
recommended GHG planning target 

ïA GHG Planning Price that represents the marginal cost of GHG abatement 
associated with the Reference System Portfolio and that will enable the 
CPUC and load-serving entities to consistently value both demand and 
supply-side resources 

ïNear-term Commission policy actions to ensure that the results from IRP 
modeling inform other CPUC proceedings and lead to the development or 
procurement of adequate resources 
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Core Policy Cases Modeled 

Å Staff modeled three core policy cases to understand how different 
electric sector GHG Planning Targets may impact resource build-out 
requirements, costs, and risk.  

Å Each of these cases reflects the resources and procurement that is 
reasonably expected to occur based on existing policies, which is 
reflected in the Default Case. 

Å¢ƘŜ ǘǿƻ ŀŘŘƛǘƛƻƴŀƭ ŎŀǎŜǎ ŀǊŜ ōŀǎŜŘ ƻƴ ŀƴŀƭȅǎƛǎ ƛƴ /!w.Ωǎ нлмт 
Climate Change Scoping Plan Update (January 2017) 
ïDefault Case: Reflects all existing policies, notably the 50% RPS, and is 

equivalent to statewide electric sector emissions of ~51 MMT 
ï 42 MMT Case: The low end of the estimated range for electric sector 
ŜƳƛǎǎƛƻƴǎ ƛƴ /!w.Ωǎ Scoping Plan; it reflects a scenario in which the state 
GHG reduction goal is achieved with 40-85 MMT of reductions from 
unknown measures 

ï 30 MMT Case: The electric ǎŜŎǘƻǊ ŜƳƛǎǎƛƻƴǎ ƛƴ /!w.Ωǎ {ŎƻǇƛƴƎ tƭŀƴ 
scenario in which state GHG reduction goal is achieved with known 
measures 
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GHG Planning Target for the Electric Sector in IRP 

Å Staff Recommended GHG Planning Target for IRP: 42 MMT by 
2030 
ïA 42 MMT statewide target means that emissions from the statewide 

electric sector will total 42 million metric tons (MMT) in 2030, a decline of 
61% from 1990 levels of 108 MMT for the sector. 

ï 42 MMT statewide electric sector planning target for IRP is consistent with 
a straight-line trajectory of emissions reductions to meet /ŀƭƛŦƻǊƴƛŀΩǎ Ǝƻŀƭ 
to reduce statewide emissions 80% below 1990 levels by 2050 

ïA 42 MMT target by 2030 represents a 50% decrease in electric sector 
emissions from 2015 levels. 

ï 42 MMT target results in lower overall costs and financial risk than a 30 
MMT target in 2030. 

ïDifferences in 2038 GHG planning targets studied and load forecasts on 
the path to 2050 do not affect the composition of 2030 resource 
portfolios, which implies there are risks associated with reducing electric 
sector emissions too aggressively in the near term. 

ïCurrent CPUC policies alone may not be aggressive enough to meet the 
2030 GHG Planning Target at lowest cost. 
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Recommended Reference System Portfolio 

Å Recommended Portfolio of Additional Resources to Meet 42 MMT Planning Target 
ï Model selects ~9 GW of new utility-scale solar; 1,100 MW in-state wind; and 2,000 MW battery storage in addition to 

baseline that reflects existing policies 

ï Total incremental cost is $239 million/year, equivalent to approximately a 1% increase in system average rates by 2030 
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REPLACE WITH FINAL VERSION 

Executive Summary 

A portion of the need for short-duration services represented by battery storage resources in the chart above could ōŜ ƳŜǘ ōȅ ά{ƘƛƳƳȅ 5wέ ǊŜǎƻǳǊŎŜǎΣ 
which were not modeled explicitly here but may have resource potential up to 300 MW. The timing of the need for short duration services is based on a 
calculation of load-following reserve requirements outside of RESOLVE. There may be cost benefits to earlier procurement than shown here.  

Note: all resources shown in 
this chart are selected by 

RESOLVE and are in addition 
to baseline resources 



Observations Regarding Air Pollutant Impacts 

Å The vast majority of electric sector emissions result from CCGTs, because 
they run more hours of the year. 

Å New renewables selected by RESOLVE primarily displace CCGT use during 
daytime hours. 

Å As the electric sector GHG Planning Target becomes more stringent, new 
renewables and storage displace more CCGT use outside of daytime hours. 

Å The largest opportunity to reduce air pollutants from the electric sector is 
by reducing the use of CCGTs. 
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GHG Planning Price 

Å Recommended GHG Planning Price for IRP 2017-18: $150/MT in 2030 
ï Represents the CAISO system-wide marginal GHG abatement cost associated with 

achieving the 42 MMT planning target for the electric sector 

ï The GHG Planning Price is an outcome of RESOLVE modeling, which constrains GHG 
emissions at the system level on an annual basis 

ï LSEs would use the GHG Planning Price to develop their own portfolios and benchmark 
against resources in the Reference System Portfolio and an LSE-specific GHG Emissions 
Benchmark 
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Staff proposes using a straight line 
from the current GHG allowance 
price containment reserve price 

(~$66/metric ton) to the 2030 GHG 
Planning Price value  

Staff proposes using a straight line 
from the current GHG allowance 
price containment reserve price 

(~$66/metric ton) to the 2030 GHG 
Planning Price value  



Policy Actions to Implement the Reference 
System Portfolio 

ÅStaff recommends the Commission take the following near-
term policy actions to ensure that IRP guidance informs other 
proceedings and results in adequate resource procurement to 
achieve 2030 GHG reduction goals 

1. Consider increasing required renewable procurement 

2. Consider out-of-state (OOS) wind resources 

3. Use the GHG Planning Price in Integrated Distributed Energy 
Resource (IDER) proceeding 

4. Develop a Common Resource Valuation Methodology (CRVM) 

5. Study natural gas fleet impacts 
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Role of the Reference System Plan within the 
Proposed IRP 2017-18 Process 

1. Staff recommends a Reference System Plan reflecting: 
ï A statewide GHG Planning Target of 42 MMT for the electric sector 
ï A Reference System Portfolio that achieves the GHG Planning Target and is composed of: 

Å baseline resources: 1.5X 2015 Mid AAEE, existing DR, existing gas fleet (minus planned retirements 
and replacements) 

Å new resources: utility-scale solar PV + in-state wind + battery storage/shimmy DR 
ï A GHG Planning Price of $150/metric ton in 2030 
ï Policy actions to ensure that IRP guidance informs other CPUC proceedings and results in adequate 

resource procurement 

2. CPUC adopts a Reference System Plan 
3. LSEs file IRPs that reflect the Reference System Plan 

ï Staff expects that LSE plans will be consistent with three key benchmarks or will provide a 
justification for any deviation: 
Å GHG Planning Price: $150/metric ton in 2030 
Å Resources in Reference System Portfolio 
Å GHG Emissions Benchmark for individual LSEs 

4. Staff aggregates LSE plans to validate reliability, GHG emissions, and costs 
5. CPUC decides whether to authorize procurement based on approved, aggregated LSE 

plans (the Preferred System Plan) 
6. CPUC considers how to use IRP results to inform other resource-specific proceeding 

activities 
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Schedule of Upcoming Proceeding Activities 

 

 

Activity Expected Date 

ALJ ruling issues Proposed Reference System Plan Sept. 19, 2017 

Two-day workshop on Proposed Reference System Plan Sept. 25-26, 2017 

Comments due on Proposed Reference System Plan Ruling Oct. 26, 2017 

All-party meeting with Commissioners Nov. 2, 2017 

Reply comments due on Proposed Ref. System Plan Ruling Nov. 9, 2017 

CPUC issues comprehensive IRP Proposed Decision End of 2017 

CPUC transmits guidance to CAISO and CEC for TPP and IEPR 
purposes for 2018 

Early 2018 

LSEs file individual Integrated Resource Plans Q2 of 2018 

CPUC adopts or modifies LSE Plans and establishes the 
Preferred System Plan 

End of 2018 

CPUC transmits guidance to CAISO and CEC for TPP and IEPR 
purposes for 2019 

Early 2019 
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Integrated Resource Planning (IRP) in 
California Today 

Å Integrated Resource Planning (IRP) has traditionally been the domain of a 
single vertically integrated utility 

Å California today presents a more complex landscape: 
ï Multiple Load Serving Entities (LSEs) including utilities, community choice 

aggregators (CCAs) and competitive retail service providers 
ï Multiple state agencies (CPUC, Energy Commission, Air Resources Board) and 

California Independent System Operator (CAISO) 
ï Partially deregulated market 

Å The value proposition of integrated resource planning is to reduce the cost 
of achieving GHG reductions and other policy goals by looking across 
individual LSE boundaries and resource types to identify solutions that 
might not otherwise be found 

Å Goal of IRP 2017-18 cycle at CPUC is to ensure that the electric sector is on 
track to help California reduce economy-wide GHG emissions 40% from 
1990 levels by 2030 
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Statutory Basis of IRP at CPUC 

The Commission ǎƘŀƭƭΧ 
 
PU Code Section 454.51 
Identify a diverse and balanced portfolio of resourcesΧ that provides optimal 
integration of renewable energy in a cost-effective manner 
 
PU Code Section 454.52 
...adopt a process for each load-ǎŜǊǾƛƴƎ ŜƴǘƛǘȅΧǘƻ ŦƛƭŜ ŀƴ ƛƴǘŜƎǊŀǘŜŘ ǊŜǎƻǳǊŎŜ 
ǇƭŀƴΧǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ƭƻŀŘ-serving entities do the followingΧ 

ï Meet statewide GHG emission reduction targets 
ï Comply with state RPS target 
ï Ensure just and reasonable rates for customers of electrical corporations 
ï Minimize impacts on ratepayer bills 
ï Ensure system and local reliability 
ï Strengthen the diversity, sustainability, and resilience of the bulk transmission and 

distribution systems, and local communities 
ï Enhance distribution system and demand-side energy management 
ï Minimize air pollutants with early priority on disadvantaged communities 
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Proposed Two-Year IRP Process 

Goals 
Å Identify solutions that benefit the entire system and accommodate load-serving entity 

(LSE)-specific constraints and opportunities 
Å Identify short-term actions (1-3 years) needed to meet long-term goals (10+ years) 

 
Key Steps Include: 
Å CPUC Develops and Adopts Reference System Plan that includes: 

ï A GHG Planning Target for the electric sector consistent with the statewide target of 40% below 
1990 levels by 2030 

ï A Reference System Portfolio of resources that meets GHG target and reliability needs at least cost 
ï A GHG Planning Price representing the marginal cost of GHG abatement 
ï Commission policy actions to ensure that IRP guidance informs other CPUC proceedings and results 

in adequate resource procurement 

Å LSEs Submit Individual Integrated Resource Plans (i.e., LSE Plans) 
ï LSEs provide at least one portfolio that uses the GHG Planning Price 
ï LSEs identify any procurement needs and request procurement authorization 

Å CPUC Reviews and Aggregates LSE Plans and Adopts Preferred System Plan 
ï CPUC aggregates LSEsΩ ǇǊŜŦŜǊǊŜŘ portfolios to compare with the Reference System Plan 
ï CPUC may authorize procurement, tariff changes, program changes, etc., as needed 
ï CPUC provides guidance to other resource proceedings and to CAISO for the TPP and CEC for IEPR 
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Proposed Two-Year IRP Process 
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Contents of Reference System Plan 

ÅThe Reference System Plan includes four key 
recommendations: 
ïA GHG Planning Target to use for the electric sector in IRP that is 

consistent with 40% statewide reductions by 2030  

ïA Reference System Portfolio ς a single portfolio of incremental 
resources that represents a least-cost, least-risk pathway to achieving 
the recommended GHG planning target 

ïA GHG Planning Price that represents the marginal cost of GHG 
abatement associated with the Reference System Portfolio and that 
will enable the CPUC and load-serving entities to consistently value 
both demand and supply-side resources 

ïNear-term Commission policy actions to ensure that the results from 
IRP modeling inform other CPUC proceedings and lead to the 
development or procurement of adequate resources 
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Reference System Plan is Structured Around 
Three Primary Questions 

 

A. What resources are needed to reduce GHG emissions in 
the electric sector? 

B. What is the optimal portfolio of resources under 
different, alternative futures? 

C. What investments, or actions, if any, should be taken in 
the short term (1-3 years)? 
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2. MODELING APPROACH 
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2.1. MODEL USED 
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RESOLVE Model Overview 

Å RESOLVE is a capacity expansion model designed to inform long-term 
planning questions around renewables integration 

Å RESOLVE co-optimizes investment and dispatch for a selected set of days 
over a multi-year horizon in order to identify least-cost portfolios for 
meeting specified GHG targets and other policy goals 

Å Scope of RESOLVE optimization in IRP 2017-18: 
ï Covers the CAISO balancing area including POU load within the CAISO 

ï th¦ ǊŜǎƻǳǊŎŜǎ ƻǳǘǎƛŘŜ ǘƘŜ /!L{h ōŀƭŀƴŎƛƴƎ ŀǊŜŀ ǊŜǇǊŜǎŜƴǘŜŘ ŀǎ άŦƛȄŜŘέ ǉǳŀƴǘƛǘƛŜǎ 
that are not subjected to the optimization exercise 

ï Does not optimize demand-side resources 

ï Optimizes dispatch but not investment outside of the CAISO 

Å The RESOLVE model used to develop the proposed Reference System Plan, 
along with accompanying documentation of inputs and assumptions, 
ƳƻŘŜƭ ƻǇŜǊŀǘƛƻƴΣ ŀƴŘ ǊŜǎǳƭǘǎ ƛǎ ŀǾŀƛƭŀōƭŜ ŦƻǊ ŘƻǿƴƭƻŀŘ ŦǊƻƳ ǘƘŜ /t¦/Ωǎ 
website at: http://cpuc.ca.gov/irp/proposedrsp/ 
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5ŜŦƛƴƛƴƎ ά.ŀǎŜƭƛƴŜ wŜǎƻǳǊŎŜǎέ 

Å Baseline resources are resources that are included in a model run as an 
assumption rather than being selected by the model as part of an optimal 
solution 

Å Within CAISO, the baseline resources are intended to capture: 
ï Existing resources, net of planned retirements (e.g. once-through-cooling plants) 
ï Future resources that are deemed sufficiently likely to be constructed, usually 

because of prior CPUC approval 
Å e.g. CPUC-approved renewable power purchase agreements, CPUC-approved gas plants 

ï Projected achievement of demand-side programs under current policy 
Å e.g. forecast of EE achievement, BTM PV adoption under NEM tariff 

Å In external zones (e.g., BANC), where RESOLVE does not optimize the 
portfolios, the baseline resources also include projections of resources 
added to meet policy and reliability goals 

Å RESOLVE optimizes the selection of additional resources needed to meet 
policy goals, such as RPS, a GHG target, or a planning reserve margin; 
these resources that are selected by RESOLVE are not baseline resources. 

Å The same quantity of baseline resources are assumed in the Default, 42 
MMT, and 30 MMT Core Cases 
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Baseline Resource Assumptions 

Demand-Side 

Å EE: CEC 2016 IEPR Mid AAEE + 
AB802 Efficiency (roughly 1.5x 
gain in EE by 2030) 

Å BTM PV: CEC 2016 IEPR Mid (16 
GW by 2030) 

Å DR: Existing DR programs remain 
in place 

Å EVs: CEC 2016 IEPR Mid 

Å Building Electrification: CEC 2016 
IEPR Mid 

Supply Side 
Å Diablo Canyon Power Plant: retired 

in 2024/25 

Å Once-Through Cooling (OTC) 
Plants: retired according to State 
Water Board schedule 

Å Other Thermal Plants: remain 
online throughout modeling 

Å Existing Hydro & Pumped Storage: 
remain online throughout modeling 

Å Storage Mandate: full storage 
mandate of 1,325 MW achieved 

Å Renewable Resources: existing and 
contracted resources remain online  
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Existing Demand Response Programs in  
IRP Modeling 

Åw9{h[±9 ǘǊŜŀǘǎ ǘƘŜ Lh¦ǎΩ ŜȄƛǎǘƛƴƎ ŘŜƳŀƴŘ ǊŜǎǇƻƴǎŜ ǇǊƻƎǊŀƳǎ 
as Baseline Resources; all contribute to meeting the 
procurement reserve margin of 115% 

ÅConventional shed DR resources 
ï Economically dispatched DR:  bid into CAISO market as an economic product 

(e.g., Capacity Bidding Program) 

ï Reliability dispatched DR:  bid into CAISO day-ahead and real-time markets as 
an emergency product (e.g., Base Interruptible Program) 

Å Time-Varying Rates 
ï Included in IEPR demand forecast as a load modifier (e.g., Critical Peak 

Pricing); peak impact based on 2016 Load Impact Reports* 

ï Time-of-Use Rates: default peak impact based on MRW Scenario 4 X 1.5* 

28 2.2. Baseline Resources 

*See RESOLVE Inputs and Assumptions document for details, available at: http://cpuc.ca.gov/irp/proposedrsp/  
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Demand Response Programs as Described in DR 
Potential Study 

5w ǊŜǎƻǳǊŎŜǎ ƛŘŜƴǘƛŦƛŜŘ ƛƴ [.b[Ωǎ Ŧƛƴŀƭ ǊŜǇƻǊǘ ƻƴ ǘƘŜ нлнр /ŀƭƛŦƻǊƴƛŀ 5w tƻǘŜƴǘƛŀƭ {ǘǳŘȅ ŀǊŜ 
included in some analyses, with cost, performance, and potential data based on the findings in 
that report.* 

Å bŜǿ ά{ƘŜŘέ 5wΥ 
ï DR loads that can occasionally be curtailed to provide peak capacity and support the system in emergency or 

contingency events 
ï Treated as a candidate resource by RESOLVE in all cases; when selected by the model, the impact of the new 

shed is incremental to the baseline shed DR from existing programs 

Å ά{ƘƛŦǘέ 5wΥ 
ï DR that encourages the diurnal movement of energy consumption from hours of high demand to hours with 

surplus renewable generation 
ï Not included in RESOLVE core cases due to lack of certainty on viability of resource, but is made available as 
ŀ ŎŀƴŘƛŘŀǘŜ ǊŜǎƻǳǊŎŜ ƛƴ ǘƘŜ ά{ƘƛŦǘ 5wέ ǎŜƴǎƛǘƛǾƛǘȅ 

Å ά{ƘƛƳƳȅέ 5w 
ï DR that provides load-following and regulation type of ancillary services 
ï Not included in RESOLVE modeling, but recognized as possible substitute for short-duration storage 

resources 

Å ά{ƘŀǇŜέ 5w 
ï 5w ǘƘŀǘ ǊŜŦƭŜŎǘǎ άƭƻŀŘ-ƳƻŘƛŦȅƛƴƎέ ǊŜǎƻǳǊŎŜǎ ƭƛƪŜ ǘƛƳŜ-of-use (TOU) and critical peak pricing (CPP) rates, and 

behavioral DR programs that do not have direct automation tie-ins to load control equipment 
ï TOU and existing load-modifying DR (e.g., CPP) included as part of baseline assumptions in RESOLVE 

modeling, including sensitivities; no addition shape DR was included 
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Baseline Resources Included in All Cases 

Diablo Canyon PP retired 
in 2024/25 

Behind-the-meter PV 
reaches 16 GW by 2030 

30 

Full storage mandate 
(1,325 MW) met by 2024 

Existing Shed DR* programs 
continue through 2030 

Palo Verde PP remains in 
2026 and 2030 

2.2. Baseline Resources 

Remaining OTC plants retire 
between 2018 and 2022 

Only must-run CHP included 
in CHP category 

*Existing load modifying 
EE, DR & TOU rates also 
included in baseline, but 
not shown in this chart 



2.3. FOSSIL FLEET IN IRP 
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IRP Examines the Long-term Evolution of Fossil 
Fleet, Not Real-Time Dispatch 

ÅFocus of IRP is identifying the short term actions (1-3 years) 
required to meet long-term policy goals (10-20 years), 
including reducing GHG emissions and ensuring reliability 

ÅFocus of IRP is not real-time market dispatch dynamics, which 
determine actual plant performance 

Å Individual gas plant costs, efficiency, and bidding behavior are 
difficult to capture in a long-term simulation 

ÅClasses of gas plants tend to exhibit similar market behavior 
and are therefore aggregated together for the IRP analysis 
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Natural Gas Fleet Plant Types in California 
2017-2030 Comparison 
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Steam Turbine Retirement Assumptions in  
IRP Modeling 

Plant 

Steam 
Turbine 

NQC 
(MW) 

Planned 
Retirement 

Alamitos 2,010 2020 

Encina 950 2017 

Huntington Beach 452 2020 

Mandalay 430 2020 

Moss Landing 1,509 2017 

Ormond 1,516 2020 

Pittsburg 1,159 2017 

Redondo 1,356 2020 

Total 9,382 
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2.4. CASES MODELED 
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Cases Modeled 

Å Core Policy Cases: Three cases that reflect different potential GHG 
trajectories for the electric sector 
ïPurpose: Compare the impacts of different GHG goals on portfolio 

composition, costs, and air pollutants in disadvantaged communities, 

Å Core Policy Sensitivities: Variations on the core policy cases that 
reflect changes to one or more of the default assumptions about 
the future (e.g., load, resource costs) 
ïPurpose: Determine how different future conditions could affect the 

impacts of GHG goals 

Å Resource Studies: Variations on the core policy cases and 
sensitivities that reflect manual addition of certain long-lead time 
resources 
ïPurpose: Evaluate the costs and benefits of near-term procurement of the 

certain long-lead time, capital-intensive resources and determine whether 
near-term procurement could lower long-term risk at a reasonable cost 
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Core Policy Cases 

ÅThe three Core Policy Cases reflect procurement reasonably 
expected to occur based on current policies as well as two 
different potential electric sector GHG targets: 
ïDefault Case: Reflects existing policies, notably the 50% RPS, which is 

equivalent to statewide electric sector emissions of ~51 MMT 

ï42* MMT Case: low end of estimated range for electric sector in CARB 
scoping plan; reflects scenario in which the state GHG reduction goal is 
achieved with 40-85 MMT of reductions from unknown measures 

ï30* MMT Case: electric sector emissions in CARB scenario in which 
state GHG reduction goal is achieved with known measures 
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ϝ!ƭƛƎƴƳŜƴǘ ǿƛǘƘ /!w.Ωǎ /ŀƭƛŦƻǊƴƛŀ DǊŜŜƴƘƻǳǎŜ Dŀǎ  9Ƴƛǎǎƛƻƴǎ LƴǾŜƴǘƻǊȅ ŀƴŘ {ŎƻǇƛƴƎ tƭŀƴ ŀŎŎƻǳƴǘƛƴƎ ŎƻƴǾŜƴǘƛƻƴǎ ǿƻǳƭŘ Ŝƴǘŀƛƭ 
counting emissions for behind-the-meter CHP facilities as electric sector emissions, raising the numbers reported here by ~4 MMT 



Translating Statewide GHG Planning Targets to  
CAISO Targets 

Å Staff expresses the core modeling cases throughout this analysis in terms of 
the statewide electric sector GHG planning targets 

Å IƻǿŜǾŜǊΣ ǘƘŜ /t¦/Ωǎ Lwt ƳƻŘŜƭƛƴƎ ŎƻǾŜǊǎ ƻƴƭȅ ǘƘŜ /!L{h ōŀƭŀƴŎƛƴƎ ŀǳǘƘƻǊƛǘȅ 
area; the RESOLVE model accommodates a GHG planning target that 
constrains the resource portfolio at the CAISO system level on an annual basis 

Å For IRP modeling, the CPUC translates the statewide electric sector GHG 
targets to CAISO targets based on the split in expected emissions from CAISO-
balancing area LSEs and non-CAISO balancing area [{9ǎ ǊŜŦƭŜŎǘŜŘ ƛƴ /!w.Ωǎ 
proposed Cap and Trade allowance allocation methodology for 2021-2030  
ï Modeling assumes CAISO emissions are ~81% of statewide electric sector total in 2030 

 

Modeling Case 
IRP 2030 Statewide 

Planning Target 
2030 CAISO 

Equivalent Target 

Default Case ~51 MMT 41.3 MMT 

42 MMT Case 42.0 MMT* 34.0 MMT* 

30 MMT case 30.0 MMT* 24.3 MMT* 
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Core Policy Sensitivities 

Å High EE 

Å Low EE 

Å High BTM PV 

Å Low BTM PV 

Å Flexible EVs 

Å High PV Cost 

Å Low PV Cost 

Å High Battery Cost 

Å Low Battery Cost 

Å No Tax Credits 

Å Gas Retirements 

Å CHP Retirement 

Å Flex Challenged 

Å High Load 

Å High Local Need 

Å Low DR 

Å Low TOU 

Å Mid TOU 

Å Rate Mix 1 

Å Zero Curtailment 

Å High DER 
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Cases that reflect variations in assumptions about the future against which the 
core policy cases were tested. See Appendix B for descriptions of each case. 
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Resource Studies 

Å Resources: resources manually added* to portfolio in near term to 
test costs and benefits of early procurement 
ïOOS Wind (3,000 MW added in 2026) 
ïPumped Storage (1,000 MW added in 2022) 
ïGeothermal (1,000 MW added in 2022) 

Å Sensitivities: variations on default assumptions about future 
conditions tested in each resource study 
ïEnergy Efficiency Achievement  

ïBTM PV Adoption  
ï Flexible EVs 
ïBuilding Electrification 
ïSolar PV Costs 
ïBattery Costs 
ïGas Retirement 
ïNo Tax Credits 
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*Note: Pumped storage and geothermal resources 
were available for selection in all core policy cases 
and sensitivities; OOS wind on new transmission 
was not available for selection in the core cases and 
sensitivities due to uncertainty in the cost and 
feasibility of the required transmission. For all of the 
Resource Studies, the resources are manually added 
rather than simply being available for selection by 
the model. 



Other Studies 

Å Several additional discrete studies were conducted to explore 
specific issues of interest 
ïShift DR: Cases that reflect the potential for shift DR to be deployed to 

provide grid services (shift DR excluded from rest of cases due to 
uncertainty about its feasibility and costs) 

ïPost-2030: Cases run through 2038 that reflect different assumptions 
about post-2030 load growth due to possible approaches to decarbonizing 
of other sectors of the economy 

ïResponses to Party Comments: Cases addressing questions or comments 
submitted by parties to Staff 
ÅShort Duration Pumped Storage 

ÅUnconstrained OOS Wind 

ÅPTC Extension 

ÅHigh Carbon Price 

ÅLow and High Export Limits 
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2.5. PORTFOLIO METRICS 
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Metrics Used to Characterize Modeling Results 

Å Selected Resources, in MW: new resources that the model selects 
as part of the optimal, least-cost portfolio 

Å Costs 
ï Incremental Total Resource Cost: fixed and operating costs, including 

program costs and customer costs; calculated as difference from Default 
Case 

ïRevenue Requirements: fixed and operating costs, including program 
costs, but not customer costs 

ïAverage Rate: revenue requirements divided by retail sales 

Å Disadvantaged Community Impacts 
ïAir Pollutants: estimated emissions of NOx and PM2.5 from different 

classes of gas plants in California 

ïResources in DACs, in MW: same as selected resources, but for resources 
selected in high-DAC zones 
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Incremental Total Resource Cost Metric 

Å The άƛƴŎǊŜƳŜƴǘŀƭ ǘƻǘŀƭ ǊŜǎƻǳǊŎŜ Ŏƻǎǘέ (or incremental TRC) for 
each scenario is calculated relative to the Default Case 
ïRepresents an annualized incremental cost ($MM/yr) expressed in 2016 

dollars over the course of the analysis (2018-2030) 

ÅάLƴŎǊŜƳŜƴǘŀƭ ¢w/έ ƳŜǘǊƛŎ ŎŀǇǘǳǊŜǎ ǘƘŜ ǎǳƳ ƻŦ Ŏƻǎǘǎ ŘƛǊŜŎǘƭȅ 
considered in development of Reference System Plan: 
ïRESOLVE objective function 

ÅFixed costs of new electric sector investments (generation & transmission) 

ÅCAISO portion of WECC operating costs (including net purchases & sales) 

ïOther costs modeled externally to RESOLVE associated with assumptions 
ÅUtility & customer demand-side program costs 

ÅάLƴŎǊŜƳŜƴǘŀƭ ¢w/έ ŘƻŜǎ ƴƻǘ ǊŜŦƭŜŎǘ ǇǊŜǾƛƻǳǎƭȅ ŀǳǘƘƻǊƛȊŜŘ Ŏƻǎǘǎ  
ï e.g., distribution infrastructure replacement 

ï These costs also affect rates 
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Sources for Calculating Revenue Requirements 

ÅRevenue requirements calculated based on  
ïRESOLVE outputs 

ï IOU IEPR filings: forecasts of annual IOU revenue requirement (2015-
2028) submitted to CEC IEPR docket 

ï IOU AB67 filings: historical revenue requirement data (2003-2016) 
submitted by IOUs to CPUC 

ïPadilla report: report published by CPUC summarizing cost of 
renewable procurement 

ïData from demand-side programs: assumed program costs provided 
by EE, DR groups in Energy Division 
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Revenue Requirement Components 
Category Component Source 

Distribution Existing Distribution Revenue Requirement (RR) IEPR 

Transmission Existing Transmission RR IEPR 

New Renewables-Driven Transmission RESOLVE 

Generation Existing Utility Owned Generation (UOG) RR IEPR 

Existing Bilateral Contracts AB67 

Existing Renewables Contract Cost Padilla 

New Renewables Contract Cost RESOLVE 

New Storage Cost RESOLVE 

Variable Generation Costs RESOLVE 

Allowance Allocation Revenue RESOLVE 

Demand-Side Programs Energy Efficiency Program Costs Other 

Existing DR Program Costs Other 

New DR Program Costs RESOLVE 

Other DWR Bond Charges IEPR 

Nuclear Decommissioning Cost IEPR 

Public Purpose (excluding energy efficiency) IEPR 

Other Misc IEPR 
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Approach to Analyzing IRP Impact on  
Localized Air Pollutants in DACs 

Statutory Goal for IRP 

ÅάaƛƴƛƳƛȊŜ ƭƻŎŀƭƛȊŜŘ ŀƛǊ Ǉƻƭƭǳǘƛƻƴ ŀƴŘ ƻǘƘŜǊ DID ŜƳƛǎǎƛƻƴǎΣ ǿƛǘƘ 
ŜŀǊƭȅ ǇǊƛƻǊƛǘȅ ƻƴ ŘƛǎŀŘǾŀƴǘŀƎŜŘ ŎƻƳƳǳƴƛǘƛŜǎέ 

 

Analytical Approach 

Å Step 1: Characterize the distribution of power plant classes inside 
and outside DACs  

Å Step 2: Determine how fuel consumption and localized air 
pollutants change for each power plant class in the three core IRP 
cases: Default, 42 MMT, and 30 MMT 

Å Step 3: Determine how localized air pollutants change across a 
range of IRP sensitivities for the power plants that most impact 
DACs 
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Selected Resources in Disadvantaged 
Communities 

Statutory Goal for IRP 
Å ά{ǘǊŜƴƎǘƘŜƴ ǘƘŜ ŘƛǾŜǊǎƛǘȅΣ ǎǳǎǘŀƛƴŀōƛƭƛǘȅΣ ŀƴŘ ǊŜǎƛƭƛŜƴŎŜ Χ ƻŦ ƭƻŎŀƭ ŎƻƳƳǳƴƛǘƛŜǎέ 

Analytical Goal 
Å Characterize the amount of new renewable resource selected by the model in 

disadvantaged communities 

Zones Analyzed 
Å Renewable resources zones used in RESOLVE are geographic zones that can 

span multiple counties or substantial portions of counties 
Å Resource zones originally evolved from Competitive Renewable Energy Zone 

(CREZ) boundaries 
ï Four renewable resource zones in RESOLVE have 25% or more of their population in 

disadvantaged communities: 
Å Central Valley North & Los Banos 
ÅWestlands 
Å Kramer & Inyokern 
Å Greater Imperial 
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3. MODELING RESULTS 

49 



3.1. SELECTED RESOURCES IN THE 
CORE POLICY CASES 
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RESOLVE Output: Resources Selected in  
Default Case 

Å Model selects ~3 GW of new utility-scale solar by 2030; 300 MW in-state wind; and 800 MW of battery 
storage in addition to existing/expected baseline of EE, DR, storage, renewables, hydro, gas, and nuclear 

Å No additional resources needed for balancing (no new gas, pumped storage, or baseload renewables) 

RESOLVE adds limited new renewable 
generation to meet 2030 50% RPS needs due 
to (1) low loads, and (2) large IOU REC banks 

RESOLVE adds limited new renewable 
generation to meet 2030 50% RPS needs due 
to (1) low loads, and (2) large IOU REC banks 

Note: all resources shown in 
this chart are selected by 

RESOLVE and are in addition 
to baseline resources 

3.1. Core Policy Cases 

Each bar represents the cumulative capacity selected by the model as of the year shown, not the additional capacity added in that year. 

51 



RESOLVE Output: Resources Selected in  
42 MMT Case 

Å Model selects ~9 GW of new utility-scale solar; 1,100 MW in-state wind; and 2,000 MW battery storage in 
addition to expected baseline of EE, DR, storage, renewables, hydro, gas, and nuclear 

Å Few additional resources needed for balancing (no new gas or pumped storage; 200 MW geothermal) 

Solar built in 
2022 to capture 

ITC prior to 
sunset 

Solar built in 
2022 to capture 

ITC prior to 
sunset 

Small quantity of short 
duration storage helps 
meet reserve needs* 

Small quantity of short 
duration storage helps 
meet reserve needs* 

Remaining high 
quality wind built 
in first period to 

capture 
remaining PTC 

Remaining high 
quality wind built 
in first period to 

capture 
remaining PTC 

Note: all resources shown in 
this chart are selected by 

RESOLVE and are in addition 
to baseline resources 
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* Short-duration services could be provided ōȅ ά{ƘƛƳƳȅ 5wέ ǊŜǎƻǳǊŎŜǎΣ ǿƘƛŎƘ ǿŜǊŜ ƴƻǘ ƳƻŘŜƭŜŘ explicitly but may have 
resource potential up to 300 MW. The timing of the need for short duration services is based on a calculation of load-
following reserve requirements outside of RESOLVE. There may be benefits to earlier procurement than shown here.  



RESOLVE Output: Resources Selected in 
30 MMT Case 

Å Model selects ~11 GW of new utility-scale solar; 4,800 MW wind (in-state & OOS); 3,800 MW battery 
storage, in addition to existing/expected baseline resources 

Å Model also selects 1,200 MW pumped storage; 2,000 MW geothermal; new gas not needed 

Near-term solar 
build is further 

increased 

Near-term solar 
build is further 

increased 

By 2030, long-duration storage is added to 
balance daily renewable production 

By 2030, long-duration storage is added to 
balance daily renewable production 

Addition of short-
duration storage* 

is accelerated 

Addition of short-
duration storage* 

is accelerated 

Note: all resources shown in 
this chart are selected by 

RESOLVE and are in addition 
to baseline resources 

3.1. Core Policy Cases 

Need to displace gas consumption 
outside of daylight hours leads to 

more wind and geothermal 
development 

Need to displace gas consumption 
outside of daylight hours leads to 

more wind and geothermal 
development * Short-duration services could be provided ōȅ ά{ƘƛƳƳȅ 5wέ ǊŜǎƻǳǊŎŜǎΣ ǿƘƛŎƘ ǿŜǊŜ ƴƻǘ ƳƻŘŜƭŜŘ explicitly but may have 

resource potential up to 300 MW. The timing of the need for short duration services is based on a calculation of load-
following reserve requirements outside of RESOLVE. There may be benefits to earlier procurement than shown here.  
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Observations Regarding Selected Resources in 
Core Policy Cases 

ÅOnly utility-scale solar PV and wind are selected in the near 
term in order to achieve state GHG emission reduction, 
reliability, and other goals at least cost 
ï In the near term, curtailment of solar PV is a lower-cost integration 

solution than new capital investments in baseload renewables or 
pumped storage 

ïNew gas plants are not part of the least-cost solution 

ïAbout 25% of new renewable resources are energy-only, with no 
resource adequacy value per current rules* 

ïAll new renewable resources are located in areas that are not 
expected to require delivery network upgrades* 
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*observed in RESOLVE model output files available online at http://cpuc.ca.gov/irp/proposedrsp/  

http://cpuc.ca.gov/irp/proposedrsp/
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Effect of Additional Selected Resources on  
Energy Balance 

ÅThe previous slides showed the resources selected by the 
RESOLVE model to achieve the least cost portfolio that 
satisfies the specified policy, reliability, and other constraints. 

ÅThe following slides show how the electrical energy generated 
from different resources to serve CAISO load changes in 
response to the new resources RESOLVE adds to the system 

55 IV. Preliminary Results 



CAISO Energy Balance 
42 MMT Statewide Target 

Å Additional near term renewable build displaces energy from gas and reduces GHG 
emissions below GHG target in 2018 & 2022 

Å Energy from gas rebounds by 2026 with Diablo Canyon closure, but imports 
decrease to meet GHG target by 2030 

Å RESOLVE  results show imports decline relative to in-state gas use because the 
GHG emissions factor that CARB assigns to imported electricity is larger than 
California CCGT emission factors 
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CAISO Energy Balance 
30 MMT Statewide Target 

Å Additional near term renewable build displaces energy from gas and reduces GHG 
emissions below GHG target in 2018 & 2022 

Å Energy from gas rebounds in 2026 with Diablo Canyon closure, but drops again by 
2030  

Å RESOLVE  results show imports decline relative to in-state gas use because the 
GHG emissions factor that CARB assigns to imported electricity is larger than 
California CCGT emission factors 
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Å In the 42 MMT and 30 MMT Cases, the GHG targets drive different 
RPS achievement levels 

Å For example, an RPS of ~58% is a byproduct of achieving the 42 
MMT carbon goal 
 

2030 CAISO Renewables & Emissions 

58 

/t¦/ ŀƴŀƭȅǎƛǎ ǎǳƎƎŜǎǘǎ Lh¦ǎΩ ōŀƴƪǎ 
may allow them to meet 4% of load 

with banked RECs 

Total RPS% of CAISO entities in 2030 

In GHG-constrained scenarios, imports are 
reduced significantly due to deemed emissions 

rate for unspecified imports, which is higher than 
in-state gas generation 

Total GHG of CAISO entities in 2030 
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GHG Goals Are Expected to Lead to Reduced 
Utilization of Fossil Plants 

ÅGas plants earn revenue when dispatched to serve load and 
through resource adequacy contracts 

ÅExpansion of the renewable fleet in response to GHG planning 
targets (42 MMT and 30 MMT) is expected to result in lower 
utilization rates of certain gas plants relative to the Default 
Case 

ÅThe utilization of gas fleet within California is also affected by 
the relative GHG intensity of fossil plants outside of California 
and the deemed rate used by CARB to allocate GHG emissions 
to imports (0.428 MT/MWh) 
ïFor example, decreased utilization of out-of-state coal can increase 

dispatch of in-state gas 
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9Ǿƻƭǳǘƛƻƴ ƻŦ /ŀƭƛŦƻǊƴƛŀΩǎ bŀǘǳǊŀƭ Dŀǎ CƭŜŜǘ ŀǎ  
Grid Decarbonizes 

ÅRESOLVE does not select new gas in any of the cases studied 

ÅTo minimize costs, it might be preferable to selectively retain a 
subset of existing gas plants rather than build new plants 

ÅThis raises the question of which gas plants, or plant 
attributes, provide value in 2030: 
ïLow minimum generation level? 

ïFast ramping ability? 

ïLocation-specific benefits? 

ÅDetermining which gas plants, or plant attributes, offer the 
most value in future fleet is a complex task and will require 
additional detailed study in collaboration with the CAISO 
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3.2. COSTS IN THE CORE POLICY 
CASES 
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Å Incremental cost of the optimal portfolios ranges from $239 to $1,137 million per 
year for the 42 MMT and 30 MMT GHG targets, respectively 

Å Primary driver of incremental costs is new investment in renewables, whose zero-
carbon generation displaces emissions from thermal generation and imports 

RESOLVE Output: Incremental Total Resource 
Cost (TRC) to Meet GHG Targets 

Because demand-side assumptions are constant 
between scenarios, incremental costs are zero 

Addition of renewables displaces generation from 
thermal resources, reducing operating costs 

Increased investment in zero-carbon renewables 
is primary driver of incremental costs 

Incremental TRC ($MM/yr) 

42 MMT 30 MMT 

Incremental 
Fixed Costs 

Renewables +$843 +$2,203 

Storage +$45 +$400 

Thermal τ τ 

DR τ τ 

Transmission τ +$41 

Incremental Variable Costs -$650 -$1,507 

Incremental DSM Program Costs τ τ 

Incremental Customer Costs τ τ 

Incremental Total Resource Cost +$239 +$1,137 

No additional thermal or DR resources added to 
meet GHG goals 
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Little to no new transmission construction 



GHG Planning Price 

Å {ǘŀŦŦ ŘŜŦƛƴŜǎ ǘƘŜ άDID tƭŀƴƴƛƴƎ tǊƛŎŜέ ŀǎ ǘƘŜ ǎȅǎǘŜƳ-wide marginal GHG 
abatement cost associated with achieving the electric sector 2030 GHG 
Panning Target 

Å To determine the GHG Planning Price, Staff ǊŜƭƛŜǎ ƻƴ ǘƘŜ άǎƘŀŘƻǿ ǇǊƛŎŜέ ƻŦ 
the GHG constraint in RESOLVE 
ï ²ƛǘƘƛƴ ƻǇǘƛƳƛȊŀǘƛƻƴ ƳƻŘŜƭƛƴƎΣ ǘƘŜ άǎƘŀŘƻǿ ǇǊƛŎŜέ ƻŦ ŀ ŎƻƴǎǘǊŀƛƴǘ ƛǎ ǘƘŜ ŎƘŀƴƎŜ ƛƴ ǘƘŜ 

objective function if that constraint is relaxed by one unit and is frequently interpreted 
as the marginal cost to meet that constraint 

Å Because RESOLVE captures the financial cost of allowances under the cap 
& trade in its objective function, the shadow price alone does not reflect 
the full marginal cost of GHG abatement 
ï An increase in the assumed allowance cost increases the cost to combust fossil fuels, 

reducing the apparent cost premium of carbon-free resources (and, by extension, the 
shadow price) 

Å Therefore, Staff ŎŀƭŎǳƭŀǘŜǎ ǘƘŜ DID tƭŀƴƴƛƴƎ tǊƛŎŜ ŀǎ ǘƘŜ ǎǳƳ ƻŦ w9{h[±9Ωǎ 
GHG shadow price and the assumed cost of allowances under cap & trade 
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RESOLVE Output: Marginal GHG Abatement Cost 
42 MMT & 30 MMT Cases 

 

 

 

 

 

 

Å Exponential shape of GHG abatement cost curve reflects the selection of 
increasingly higher-cost resources to reduce increasingly more GHG emissions 

Å ¢ƘŜ ǘƻǘŀƭ ƳŀǊƎƛƴŀƭ Ŏƻǎǘ ƻŦ DID ŀōŀǘŜƳŜƴǘ όƻǊ άDID tƭŀƴƴƛƴƎ tǊƛŎŜέύ ƛǎ ŜǎǘƛƳŀǘŜŘ 
by adding the assumed allowance cost to the GHG shadow price 
ï 2030 marginal abatement cost in 30 MMT scenario: $254 + $29  = $283/metric ton (rounded up) 

ï 2030 marginal abatement cost in 42 MMT scenario: $121 + $29  = $150/metric ton 

New investments are 
driven by factors other 
than GHG constraint 

through 2022, so GHG 
shadow price is zero 

New investments are 
driven by factors other 
than GHG constraint 

through 2022, so GHG 
shadow price is zero 

In 42 MMT case, GHG constraint 
does not become the main driver of 

new investments until 2030 

In 42 MMT case, GHG constraint 
does not become the main driver of 

new investments until 2030 

In 30 MMT case, GHG constraint first 
becomes the main driver of new 

investments in 2026, and marginal 
cost of carbon abatement increases 
quickly thereafter as marginal GHG 
reductions become more expensive 

In 30 MMT case, GHG constraint first 
becomes the main driver of new 

investments in 2026, and marginal 
cost of carbon abatement increases 
quickly thereafter as marginal GHG 
reductions become more expensive 
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RESOLVE Output: Revenue Requirements 

Å 2030 revenue requirements are based on sources shown in previous slides 

Å Costs other than IRP projected to increase revenue requirements by 11% 
(real) over 2018-2030, driven largely by distribution and transmission costs 

Å By 2030 IRP adds 1% (real) to revenue requirements in 42 MMT Case and 6% 
in 30 MMT Case, mostly due to fixed costs of renewable energy 

Annual Revenue Requirement ($MM/yr) Change from 2018 ($MM/yr) 

Category* 
Default 
2018 

Default 
2030 

42 MMT 
2030 

30 MMT 
2030 

Default 
2030 

42 MMT 
2030 

30 MMT 
2030 

Distribution $11,443  $13,818  $13,818  $13,818  +$2,375 +$2,375 +$2,375 

Transmission $3,903  $4,746  $4,746  $4,829  +$843 +$843 +$926 

Generation (Conventional) $10,496  $10,705  $9,923  $8,337  +$107 -$516 -$2,051 

Generation (Renewable) $7,585  $8,609  $9,621  $12,126  +$1,024 +$2,036 +$4,541 

Generation (Storage) $256  $464  $551  $1,254  +$208 +$295 +$999 

DSM Programs $1,649  $1,984  $1,984  $1,984  +$336 +$336 +$336 

Other $1,081  $506 $506 $506 -$575 -$575 -$575 

Total $36,412 $40,832 $41,150 $42,854 +$4,420 +$4,738 +$6,442 
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RESOLVE Output: Average Retail Rate 

Å Average retail rates calculated as revenue requirements divided by sales 

Å Costs other than IRP projected to increase average retail rate 17% (real) 
over 2018-2030, driven largely by distribution and transmission costs 

Å By 2030 IRP adds 1% (real) to rates in 42 MMT case, and 6% in 30 MMT 
Case, mostly due to fixed costs of renewable energy 

 

 

Average Retail Rate (c/kWh) Change from 2018 (c/kWh) 

Category 
Default 
2018 

Default 
2030 

42 MMT 
2030 

30 MMT 
2030 

Default 
2030 

42 MMT 
2030 

30 MMT 
2030 

Distribution 5.5 7.0 7.0 7.0 +1.5 +1.5 +1.5 

Transmission 1.9 2.4 2.4 2.4 +0.5 +0.5 +0.6 

Generation (Conventional) 5.1 5.4 5.0 4.2 +0.4 -0.0 -0.8 

Generation (Renewable) 3.7 4.4 4.9 6.1 +0.7 +1.2 +2.5 

Generation (Storage) 0.1 0.2 0.3 0.6 +0.1 +0.2 +0.5 

DSM Programs 0.8 1.0 1.0 1.0 +0.2 +0.2 +0.2 

Other 0.5 0.3 0.3 0.3 -0.3 -0.3 -0.3 

Total 17.5 20.6 20.8 21.7 +3.1 +3.3 +4.1 
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Observations Regarding Costs in  
Core Policy Cases 

ÅDistribution and transmission costs not related to GHG targets 
are projected to drive increases revenue requirements, 
average rates, and bills over the period 2018-2030 

ÅCosts resulting from new renewable energy to reduce GHG 
emissions are projected to have a smaller incremental impact 
on revenue requirements, rates, and bills over the same 
period 

Å In order to minimize ratepayer bills and ensure just and 
ǊŜŀǎƻƴŀōƭŜ ǊŀǘŜǎ ǿƘƛƭŜ ŀŎƘƛŜǾƛƴƎ ǘƘŜ ǎǘŀǘŜΩǎ DID ŜƳƛǎǎƛƻƴǎ 
reduction and other goals, it is important to identify 
opportunities to put downward pressure on costs 
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Summary Metrics for 42 MMT and 30 MMT 
Portfolios in 2030 

Metric 42 MMT Case 30 MMT Case 

CAISO GHGs 34 MMT 24 MMT 

Selected Resources 

ω фΣллл a² ǎƻƭŀǊ t± 
ω мΣллл a² ǿƛƴŘ 
ω нлл a² ƎŜƻǘƘŜǊƳŀƭ 
ω нΣллл a² ōŀǘǘŜǊȅ storage 

ω ммΣллл a² ǎƻƭŀǊ t± 
ω пΣулл a² ǿƛƴŘ 
ω нΣллл a² ƎŜƻǘƘŜǊƳŀƭ 
ω оΣулл a² ōŀǘǘŜǊȅ ǎǘƻǊŀƎŜ 
ω мΣнлл a² ǇǳƳǇŜŘ ǎǘƻǊŀƎŜ 

Selected In-State Renewables 7,200 MW 13,000 MW 

Levelized Total Resource Cost (TRC) $40.0 billion/year $40.9 billion/year 

Incremental TRC  
(relative to Default Case)* 

$239 million/year*  $1.1 billion/year*  

Marginal GHG Abatement Cost $150/metric ton $283/metric ton 

System Planning Reserve Margin  
(resulting from addition of new resources) 

31% 42% 
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*The incremental TRC results are calculated relative to the Default Case. All other results are total, not incremental. 



3.3. SELECTED RESOURCES AND 
COSTS IN THE SENSITIVITY CASES 
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Guide to Organization of Sensitivity Results 

Å The slides in this subsection present information on: 
ï how the quantities of four different types of resources (solar PV, wind, geothermal, 

and pumped storage) that were selected in the Core Policy Cases change under 
different assumptions about the future 

ï the impacts of those changes on incremental total resource cost 

Å The information on quantities of selected resources are presented in 
charts followed by a summary of the results 
ï For solar PV and wind, results are shown for the year 2022, since the Core Policy 

Cases show these resources being selected relatively early in the planning horizon 

ï For geothermal and pumped storage, results are shown for the year 2030, since 
the Core Policy Cases indicated that these resources were selected relatively late in 
the planning horizon 

Å Changes in incremental total resource cost are shown in tables at the end 
of the subsection 

Å See Appendix B for more detail on how the sensitivity cases were defined 
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RESOLVE Output: Solar PV Selected in 2022 in 
Sensitivity Cases 
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RESOLVE Output: Wind Selected in 2022 in 
Sensitivity Cases 
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