2020-2021 ISO Reliability Assessment - Study Results

Study Area:
Thermal Overloads

SCE North of Lugo

Page 1

&> California ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

- TORTILLA 115.0ck1

2022 SpOP 2022 SP
Overloaded Facility Contingency (All and Worst P6) Category Categor y 2022 2025 2030 2022 Spring | 2025 Spring 2.025 SP Hi Renew & Heavy Project & Potential Mitigation Solutions
Description Summer Summer Summer High CEC . Renewable
Off-Peak Off-Peak Min Gas .
Peak Peak Peak Forecast & Min Gas
Gen
Gen
. INYOKERN - KRAMER 115.0 ck 1 and ;
Control-Inyo 115kV Line KRAMER-INYOKERN-RANDSB 115 ck 1 P6 N-1-1 138.38 139.44 153.41 Nonconv Nonconv <100 132.56 <100  [Operating Procedure 7690
System KRAMER - COLWATER ~ 115.0 ck 1 KRAMER P6 N-1-1 <100 <100 <100 <100 <100 Nonconv <100 <100  [SCE Operating Procedure 127

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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Study Area:

High/Low Voltages

SCE North of Lugo

Page 2

< California ISO

Voltage PU (Baseline Scenarios)

Voltage PU (Sensitivity Scenarios)

KRAMER-INYOKERN-RANDSB 115ck 1

Substation Contingency (All and Worst P6) Category Category 2022 2025 2030 2022 2025 2025 SP High 2022 SpOP Hi 2022 SP Heavy Project & Potential Mitigation Solutions
Description | Summer Summer | Summer | Spring Off- [ Spring Off- CEC Forecast Renew & Min | Renewable &
Peak Peak Peak Peak Peak Gas Gen Min Gas Gen
KRAMER - COLWATER 115.0ck 1 & :
Coolwater 115kV COLWATER-SEG2-TORTILLA 115 ck 1 P6 N-1-1 0.80 0.82 0.76 >0.9 >0.9 0.73 >0.9 0.82 Operating Procedure 127
Inyo 115kV CONTROL - INYO 115.0ck 1 P1 N-1-1 1.17 1.20 <11 1.16 1.13 1.20 1.16 1.17 Future shunt reactor at Inyo 230kV bus
Control 115KV INYOKERN - KRAMER 115.0 ck 1 and P6 N-1-1 >0.9 >0.9 0.85 >0.9 >0.9 >0.9 >0.9 509  |Operating Procedure 7690

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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Study Area: SCE North of Lugo

Voltage Deviation

& California I1SO

Post Cont. Voltage Deviation % (Baseline Scenarios) Post Cont. Voltage Deviation % (Sensitivity Scenarios)
Substation Contingency (All and Worst P6) Category Categor y 2021 2024 2029 2021 Spring | 2024 Spring | 2024 SP High CEC 2024 SpQP Hi 2021 SP Heavy Project & Potential Mitigation Solutions
Description [ Summer Summer Summer Renew & Min Gas | Renewable & Min
Off-Peak | Off-Peak Forecast
Peak Peak Peak Gen 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.
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Study Area: SCE North of Lugo
Transient Stability i . :
< Cadlifornia ISO
Transient Stability Performance
) L Baseline Scenarios Sensitivity Scenarios o )
Contingency Category Category Description - - Potential Mitigation Solutions
. . 2022 SpOP Hi Renew & Min
2025 Summer Peak 2030 Summer Peak 2022 Spring Off-Peak 2025 SP High CEC Forecast Gas Gen
Control-Casa Diablo 1150kV (1PH fault at Control) P4.2 Stuck Breaker Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met [ No violation
Control-Casa Diablo 1150kV (1PH fault at Casa Diablo) P4.2 Stuck Breaker Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met  [No violation
Control-Coso-Haiwee-Inyokern 115kV (1PH fault at Inyokern) P4.2 Stuck Breaker Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met [ No violation
Control-Coso-Haiwee-Inyokern 115kV (1PH fault at Control) P4.2 Stuck Breaker Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met  |No violation
Control-Haiwee-Inyokern (Fault at Control) P4.2 Stuck Breaker Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met [ No violation
Control-Haiwee-Inyokern (Fault at Inyokern) P4.2 Stuck Breaker Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met  [No violation
Control-Inyo 115kV (Fault at Control) P4.2 Stuck Breaker Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met [ No violation
Control-SliverPeak 55kV (Fault at Silver Peak) P4.2 Stuck Breaker Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met ~ [No violation
Inyokern-Downs 115KV (Fault at Inyokern) P4.2 Stuck Breaker Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met [ No violation
Inyokern-McGen-Searles 15kV (Fault at Inyokern) P4.2 Stuck Breaker Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met  |No violation
Kramer-Roadway 115kV (Fault at Kramer) P4.2 Stuck Breaker Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met [ No violation
Kramer-Roadway 115kV (Fault at Roadway) P4.2 Stuck Breaker Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met  |No violation
Kramer-Victor 115kV (Fault at Kramer) P4.2 Stuck Breaker Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met [ No violation
Kramer-Victor 115kV (Fault at Victor) P4.2 Stuck Breaker Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met  |No violation
Victor 115kV bus P5.5 No Redundant Relay Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met [ No violation
Inyo 115KV bus P5.5 No Redundant Relay Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met  |No violation
Control 115/55kV Transforemer 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
Kramer 230/115kV Transformer 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
Lugo 500/230kkV Transformer Banks no RAS P6 Normal clearing Unstable Unstable Unstable Unstable Unstable HDPP RAS
L L WECC Criteria Not Met at . . ) .
Lugo 500/230kV Transformer Banks RAS P6 Normal clearing WECC Criteria Not Met at WECQ Criteria Not Met at Stable/WECC criteria met | Victor,Kramer,Inyokern 115kV |  Stable/WECC criteria met nggranon redispatch after the first contingency and
Victor 115kV bus Victor 115kV bus buses existing RAS
Kramer-Inyokern-Randshurg Nos.1 & 3 115kV P6 Normal clearing Stable/WECC criteria met Unstable Unstable Stable/WECC criteria met Stable/WECC criteria met ~ |Operating Procedure 7690
ggg:xzigmamer & Coolwater-Seg2-Tortila 115kV (Fault at 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
ggg:x?{i;mamer & Coolwater-Seg2-Tortila 115kV_OP (Fault at 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
Coolwater-Kramer & Kramer-Tortilla 115kV (Fault at Kramer) 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
Coolwater-Kramer & Kramer-Tortilla 115kV_OP (Fault at Kramer) 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
Kramer-Victor 230kV Nos.1 & 2 no RAS P7 Normal clearing Unstable Unstable Unstable Stable/WECC criteria met Stable/WECC criteria met ~ [Mojave RAS
Kramer-Victor 230kV Nos.1 & 2 RAS P7 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-Victor 230kV Nos.1 & 2 no RAS P7 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-Victor 230kV Nos.1 & 2 RAS P7 Normal clearing Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met  |No violation
Control-Coso-Inyokern & Control-Inyokern 115kV no RAS P7 Normal clearing Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met [ No violation
Control-Coso-Inyokern & Control-Inyokern 115kV RAS P7 Normal clearing Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met  [No violation
Kramer-Victor & Roadway-Victor 115kV P7 Normal clearing Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met [ No violation
Kramer-Victor & Kramer-Roadway 115kV P7 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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Study Area:

Single Contingency Load Drop

SCE North of Lugo

&> California ISO

Worst Contingency

Category

Category
Description

Amount of Load Drop (MW)

Select..

Select..

Select..

Select..

Select..

Select..

Select..

Select..

Select..

Select..

Potential Mitigation Solutions

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.
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Study Area:

SCE North of Lugo

Single Source Substation with more than 100 MW Load

Page 7

& California I1SO

Substation

Load Served (MW)

Select..

Select..

Select..

Select..

Select..

Select..

Select..

Select..

Select..

Select..

Potential Mitigation Solutions

No single source substation with more than 100 MW
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