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Study Area: SCE Bulk
Thermal Overloads

2022 
Summer 

Peak

2025 
Summer 

Peak

2030 
Summer 

Peak

2022 Spring 
Off-Peak

2025 Spring 
Off-Peak

2030 Spring 
Off-Peak

2025 SP 
High CEC 
Forecast

2022 SpOP 
Hi Renew & 

Min Gas 
Gen

2022 SP 
Heavy 

Renewable 
& Min Gas 

Gen

ANTELOPE-WIRLWIND 500kV
ANTELOPE     500.0 to WINDHUB      500.0 
Circuit 1 & VINCENT      500.0 to WIRLWIND     
500.0 Circuit 3

P6 N-1-1 <100 <100 <100 <100 108.54 <100 <100 111.2 <100 Generation redispatch, reduce gen at Whirlwind 230kV

The remaining two Sylmar banks Lugo-Victorville 500kV & one Sylmar bank P6 N-1-1 <100 <100 142.56 <100 <100 <100 <100 <100 <100 Reduce PDCI and generation redispatch following the 
first outage

Serrano 500/230kV transformers Loss of two Serrano 500/230kV transformers P6 N-1-1 <100 <100 <100 <100 <100 <100 104.4 100.6 <100 Operating procedure 7590

Vincent 500/230kV transformer No. 2 
or 3

Vincent-Mesa 500kV & Vincent 500/230kV 
transformer No.3 or 2 P6 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 104.1 Operating procedure 7550

Vincent 500/230kV transformer No. 1 
or 4

Vincent-Mesa 500kV & Vincent 500/230kV 
transformer No.4 or 1 P6 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 107 Operating procedure 7550

System
Lugo-Mohave 500kV & Eldorado-Mohave 
500kV lines P6 N-1-1 Nonconv Nonconv Nonconv Nonconv Nonconv Nonconv Nonconv Nonconv Nonconv

Generation redispatch following the first outage at 
Mohave; NVE operating procedure

Note:   The off-peak sensitivity case with heavy renewable output and minimum gas generation commitment is based on the 2022 Spring Off-Peak Case rather than the 2025 Spring Off-Peak Case as indicated in the study plan.

2020-2021 ISO Reliability Assessment - Preliminary Study Results

Loading % (Sensitivity Scenarios)

Project & Potential Mitigation SolutionsOverloaded Facility Contingency (All and Worst P6) Category Category 
Description

Loading % (Baseline Scenarios)
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2020-2021 ISO Reliability Assessment - Preliminary Study Results

Study Area: SCE Bulk

High/Low Voltages

2022 
Summer 

Peak

2025 
Summer 

Peak

2030 
Summer 

Peak

2022 
Spring Off-

Peak

2025 
Spring Off-

Peak

2025 SP High 
CEC Forecast

2022 SpOP Hi 
Renew & Min 

Gas Gen

2022 SP Heavy 
Renewable & 
Min Gas Gen

No violations

Note:   The off-peak sensitivity case with heavy renewable output and minimum gas generation commitment is based on the 2022 Spring Off-Peak Case rather than the 2025 Spring Off-Peak Case as indicated in the study plan.

Project & Potential Mitigation SolutionsSubstation Contingency (All and Worst P6) Category Category 
Description

Voltage PU (Baseline Scenarios) Voltage PU (Sensitivity Scenarios)
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2020-2021 ISO Reliability Assessment - Preliminary Study Results

Study Area: SCE Bulk

Voltage Deviation

2021 
Summer 

Peak

2024 
Summer 

Peak

2029 
Summer 

Peak

2021 Spring 
Off-Peak

2024 Spring 
Off-Peak

2024 SP High CEC 
Forecast

2024 SpOP Hi 
Renew & Min Gas 

Gen

2021 SP Heavy 
Renewable & Min 

Gas Gen

No violations

Note:   The off-peak sensitivity case with heavy renewable output and minimum gas generation commitment is based on the 2022 Spring Off-Peak Case rather than the 2025 Spring Off-Peak Case as indicated in the study plan.

Project & Potential Mitigation SolutionsSubstation Contingency (All and Worst P6) Category Category 
Description

Post Cont. Voltage Deviation % (Baseline Scenarios) Post Cont. Voltage Deviation % (Sensitivity Scenarios)
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2020-2021 ISO Reliability Assessment - Preliminary Study Results

Study Area: SCE Bulk

Transient Stability

2025 Summer Peak 2030 Summer Peak 2022 Spring Off-Peak 2025 SP High CEC Forecast 2022 SpOP Hi Renew & Min 
Gas Gen

Lugo-Victorville 500kV Line (fault at Lugo 500kV) P1.3 Normal clearing Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met No violation

Imperial Valley-N. Gila 500kV Line (fault at Imperial Valley 500kV) P1.3 Normal clearing Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met No violation

Palo Verde Unit No. 1 (fault at Palo Verde 500kV) P1.1 Normal clearing Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met No violation
Devers-Red Bluff 500kV & Devers-Valley No.1 500kV P4 Stuck breaker Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met No violation
Lugo-Rancho Vista 500kV & Lugo-Vincent No.1 500kV P4 Stuck breaker Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met No violation
Lugo-Vincent No.2 500kV & Lugo-Victorville 500kV P4 Stuck breaker Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met No violation

Mira Loma-Rancho Vista 500kV & Mira Loma-Serrano No.1 500kV P4 Stuck breaker Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met No violation

Mesa-Vincent 500kV & Midway-Vincent No. 2 500kV P4 Stuck breaker Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met No violation
Antelope-Vincent No.1 500kV & Lugo-Vincent No.2 500kV P4 Stuck breaker Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met No violation
Midway-Whirlwind 500kV & Vincent-Whirlwind 500kV P4 Stuck breaker Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met No violation
Antelope-Whirlwind and Antelope-Vincent No.1 500kV P6 Normal clearing Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met No violation
Antelope-Whirlwind and Antelope-Windhub 500kV P6 Normal clearing Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met No violation
Antelope-Windhub and Antelope-Vincent No.1 500kV P6 Normal clearing Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met No violation
Eldorado-Lugo and Eldorado-Mohave 500kV lines P6 Normal clearing Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met No violation
Eldorado-Lugo and Lugo-Mohave 500kV lines P6 Normal clearing Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met No violation
Devers-RedBluff No.1 & No.2 500 kV P6 Normal clearing Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met No violation
Devers-Valley No.1 & No.2 500 kV P6 Normal clearing Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met No violation
ECO-Miguel & Ocotillo-Suncrest 500 kV P6 Normal clearing Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met No violation
Mesa-Mira Loma 500kV & Mira Loma 4AA Bank P6 Normal clearing Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met No violation
Mira Loma-Serrano No.2 & Mira Loma 4AA Bank P6 Normal clearing Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met No violation
Eldorado-Mohave and Lugo-Mohave 500kV P6 Normal clearing Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met No violation
Lugo-Rancho Vista & Rancho Vista-Serrano No.1 500kV P6 Normal clearing Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met No violation
Rancho Vista 3AA & 4AA Banks P6 Normal clearing Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met No violation
Serrano-Valley & Rancho Vista-Serrano No.1 500kV P6 Normal clearing Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met No violation
Serrano-Valley & Mira Loma-Serrano No.2 500kV P6 Normal clearing Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met No violation
Serrano 2AA & 3AA Banks P6 Normal clearing Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met No violation
Midway-Vincent No.1 & Midway-Whirlwind No.3 + No RAS P6 Normal clearing Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met No violation
Lugo-Vincent No.1 & No.2 500kV P6 Normal clearing Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met No violation
Midway-Whirlwind No.3 &  Windhub-Whirlwind 500kV P6 Normal clearing Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met No violation
Whirlwind-Windhub & Antelope-Whirlwind 500kV P6 Normal clearing Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met No violation
Mesa-Vincent & Mesa-Mira Loma 500kV P6 Normal clearing Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met No violation
IPPDC_bipole P7.2 Normal clearing Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met No violation
PDCI_bipole_SPS P7.2 Normal clearing Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met No violation
Mesa-Mira Loma 500kV & Chino-Mira Loma No.3 230kV P7.2 Normal clearing Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met No violation

Mira Loma-Serrano No.2 500kV & Rancho Vista-Serrano No.1 500kV P7.2 Normal clearing Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met No violation

AllPath29NoRas Extreme Normal clearing Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met No violation

Contingency Category Category Description

Transient Stability Performance

Potential Mitigation Solutions
Baseline Scenarios Sensitivity Scenarios
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2020-2021 ISO Reliability Assessment - Preliminary Study Results

Study Area: SCE Bulk

Transient Stability

2025 Summer Peak 2030 Summer Peak 2022 Spring Off-Peak 2025 SP High CEC Forecast 2022 SpOP Hi Renew & Min 
Gas Gen

Contingency Category Category Description

Transient Stability Performance

Potential Mitigation Solutions
Baseline Scenarios Sensitivity Scenarios

Loss of Vincent 500kV Extreme Normal clearing Stable/WECC criteria met Stable/WECC criteria met WECC criteria not met Stable/WECC criteria met Stable/WECC criteria met Voltage at Antelope and Big Sky below 70% for 30cycles 
and below 80% for 2 sec

Loss of Lugo 500kV Extreme Normal clearing WECC criteria not met WECC criteria not met Stable/WECC criteria met WECC criteria not met WECC criteria not met voltage at Walnut and Walcreek below 80% for 2 sec 
Loss of South of Lugo 500 kV Lines (No RAS) Extreme Normal clearing WECC criteria not met WECC criteria not met Stable/WECC criteria met WECC criteria not met Stable/WECC criteria met voltage at Walnut and Walcreek below 80% for 2 sec 
Loss of Mountainview Powerplant Extreme Normal clearing Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met No violation
Loss of Mesa 500 kV Extreme Normal clearing Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met No violation
Loss of Serrano 500 kV Extreme Normal clearing Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met No violation

Note:   The off-peak sensitivity case with heavy renewable output and minimum gas generation commitment is based on the 2022 Spring Off-Peak Case rather than the 2025 Spring Off-Peak Case as indicated in the study plan.
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2020-2021 ISO Reliability Assessment - Preliminary Study Results

Study Area: SCE Bulk

Single Contingency Load Drop

Select.. Select.. Select.. Select.. Select.. Select.. Select.. Select.. Select.. Select..

No single contingency resulted in total load drop of more than 250 MW

Note:   The off-peak sensitivity case with heavy renewable output and minimum gas generation commitment is based on the 2022 Spring Off-Peak Case rather than the 2025 Spring Off-Peak Case as indicated in the study plan.

Potential Mitigation SolutionsWorst Contingency Category Category 
Description

Amount of Load Drop (MW)
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2020-2021 ISO Reliability Assessment - Preliminary Study Results

Study Area: SCE Bulk

Single Source Substation with more than 100 MW Load

Select.. Select.. Select.. Select.. Select.. Select.. Select.. Select.. Select.. Select..

No single source substation with more than 100 MW

Note:   The off-peak sensitivity case with heavy renewable output and minimum gas generation commitment is based on the 2022 Spring Off-Peak Case rather than the 2025 Spring Off-Peak Case as indicated in the study plan.

Potential Mitigation SolutionsSubstation
Load Served (MW)
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