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Summary of RESOLVE Model Updates since 
February PSP Decision Release
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Update Category Key Changes

Resource Costs and 

Potential

• Updated resource costs to NREL 2021 ATB and Lazard LCOS v7.0

Grid Planning 

Scenarios

• Updated the RESOLVE load forecast to the CEC 2021 IEPR including Mid, High, 

and Additional Transportation Electrification load scenario to capture high 

electrification future

Transmission 

Deliverability 

• Updates to transmission deliverability – resource mappings, existing transmission 

deliverability capacity, transmission upgrades using the updated 2021 CAISO 

transmission whitepaper and the draft results of the CAISO analysis of the 2021-

2022 TPP 

[1] ftp://ftp.cpuc.ca.gov/energy/modeling/IRP%20Model%20Improvement%20and%20GHG%20Groundtruthing_updated.pdf

ftp://ftp.cpuc.ca.gov/energy/modeling/IRP Model Improvement and GHG Groundtruthing_updated.pdf
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Changes in total (“all-in”) levelized fixed costs

Total levelized fixed costs are cost inputs into RESOLVE for candidate resources and impact resource build decisions.

Changes between 2025-
2030 are partly due to 
changes in financing 

assumptions.

Higher gas fixed costs 
driven by higher fixed 
O&M.
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Changes in levelized cost of energy (LCOE)

Note: The LCOEs shown in this presentation are illustrative. All-in levelized costs are the primary cost 
inputs for new resources in RESOLVE. LCOEs are inferred from dispatch results.
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• By 2032 the 2021 IAWG Hybrid Electrification 
scenario has higher retail sales and slightly higher 
managed peaks than the 2021 IEPR Mid 

• By 2045 the 2021 IAWG Hybrid Electrification has 
significantly higher retail sales compared to other 
scenarios

• The 2021 IAWG Hybrid Electrification scenario has 
similar managed net peak through 2027 as the 
2021 IEPR Mid scenario. 

• In 2028-2035, peak load is slightly higher in the 2021 
Hybrid scenario compared to 2021 IEPR Mid due to 
additional transportation electrification 

• Peak load grows significantly between 2036 and 
2045 due to more aggressive transportation and 
building electrification assumptions in the Hybrid 
electrification scenario compared to 2021 IEPR 
Mid.

Comparison of Load Forecast Scenarios
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• Deliverability Updates

• Adjustment of resources associated with the East of Miguel transmission 
constraint based on the updated CAISO Transmission Deliverability whitepaper

• Updates to available transmission deliverability capacity to reflect reductions 
due to online resources and approved upgrades, from 2021-2022 TPP Base 
Case

• Updates to transmission utilization factor for out-of-state wind resources, based 
on results from the 2021-2022 TPP Analysis

• Transmission Upgrade Updates

• New transmission upgrades available for Morro Bay Offshore Wind and 
Humboldt Bay Offshore Wind, based on results from the 2021-2022 TPP Analysis

Transmission Deliverability Updates
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Scenario Results
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Summary of Scenarios 2032 Snapshot Year
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Summary of Scenarios 2035 Snapshot Year
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30 MMT With 2021 IAWG Hybrid 
Electrification Load + 2022 Costs
With Transmission Updates
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Selected resources – 30 MMT with 2021 IAWG 
Hybrid Elec + 2022 Costs + Tx Updates
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800 MW more 
geothermal by 
2045, relative to 
the 38 MMT PSP

About 6.4 GW more of battery 
storage is built by 2032 compared 

to the 38 MMT PSP

About 266 MW more onshore wind is 
built by 2032 relative to the 38 MMT PSP

About 11.3 GW more solar is built by 
2032 compared to the 38 MMT PSP

3.3 GW more out-of-state wind on new 
transmission and 1.4 GW more offshore 

wind selected relative to the 38 MMT PSP Like the 38 MMT PSP all gas capacity 
was retained, but about 7.2 GW more
new gas capacity is selected by 2045

About 52.6 GW more resources 
relative to the 38 MMT PSP by 2045

1 GW more biomass by 2045, 
relative to the 38 MMT PSP

About 0.7 GW more of DR Shed is selected 
by 2032 compared to the 38 MMT PSP

11.7 MW more out-of-
state wind and 3 GW 
more offshore wind is 
built by 2045 relative 

to the 38 MMT PSP

22.3 GW more solar is built by 2045 
compared to the 38 MMT PSP

4.6 GW more of battery storage 
and 1 GW more pumped hydro is 

built by 2045 vs the 38 MMT PSP
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Selected resources – 30 MMT with 2021 IAWG 
Hybrid Elec + 2022 Costs + Tx Updates
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Relative to the 38 MMT PSP we find the following:

• By 2032 there is about 11.3 GW more solar PV resources, about 6.4 GW more battery storage resources, about 0.7 GW more 
DR, about 0.3 GW more onshore wind, about 3.3 GW more out-of-state wind, and about 1.4 GW more offshore wind.

• By 2035 there is about 13.9 GW more solar PV, about 10.8 GW more battery storage, 1 GW more pumped storage, about 0.7 
GW more DR, about 0.3 GW more onshore wind, about 3.3 GW more out-of-state wind, and 3 GW more offshore wind, and 
0.3 GW more gas.

• By 2045 there is about 22.3 GW more solar PV, 4.6 GW more battery storage, about 0.7 GW more DR, about 0.3 GW more 
onshore wind, about 11.7 GW more out-of-state wind, 3 GW more offshore wind, 0.8 GW more geothermal, 1 GW more 
biomass, and 7.2 GW more new gas.
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PSP (38 MMT) vs 30 MMT with 2021 IAWG Hybrid 
Elec + 2022 Costs + Tx Updates
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2032 2035 2045



California Public Utilities Commission

30 MMT with 2021 IAWG High Elec w PATHWAYS 
Benchmark vs 2021 IAWG Hybrid Elec + 2022 Costs + Tx 
Updates
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2032 2035 2045

Internal slide
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• In the hybrid electrification scenario, there is a significant increase in the 
amounts of selected resources such that builds increase at an annual rate 
of 2.3, 2.6 and 2.3 GW through 2032, 2035, and 2045, respectively

• With the transmission updates we see significantly more out-of-state wind 
and offshore wind development throughout the modeling period

• Selected solar resources doubles in 2045 compared to 2032

• Additional gas capacities are needed as early as 2035, while firm thermal 
capacity needs increase in later years including from gas, biomass and 
geothermal resources

• All the existing gas capacity is retained

Key Highlights
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38 MMT PSP Scenario – 38 MMT with 
2020 IEPR + 2020 IEPR High EV
Voted in February
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Selected resources – 38 MMT with 2020 IEPR + 
2020 IEPR High EV
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0.2 GW of offshore wind is 
selected by 2030; 1.7 GW 

selected by 2032 

By 2045, ~0.5 GW 
additional out-of-state 
wind and OSW and 0.4 

GW additional geothermal

11.3 GW incremental storage 
built by 2025 to meet MTR needs 

+ 0.4 GW of DR

2030 wind capacity in LSE plans 
accelerated to 2025, likely to meet 

MTR needs while capturing PTC

Solar through 2024 driven by LSE 
plans, 11 GW solar deployed by 2025 

(hitting annual deployment limit)
1.1 GW geothermal and 1 GW pumped 
storage selected by 2028 per MTR order

All gas retained through 2045 
to meet higher PRM and ~0.9 

GW of additional gas capacity 
by 2045
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Selected resources – 38 MMT with 2020 IEPR + 
2020 IEPR High EV
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• Resources selected by RESOLVE between 2030 and 2032, i.e., beyond the 
planning horizon of the current LSE plans:
~3.2 GW solar PV, ~1.2 GW battery storage, ~1.5 GW offshore wind 


