2021-2022 I1SO Reliability Assessment - Study Results

Study Area:
Thermal Overloads

SCE North of Lugo

Page 1

&> California 1ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

2023 SP
Overloaded Facility Contingency (All and Worst P6) Category Category 2023 2026 2031 2023 Spring | 2026 Spring | 2031 Spring 2_026 sP Heavy 2023 OP Heavy Project & Potential Mitigation Solutions
Description Summer Summer Summer Off-Peak | Ofi-Peak | Ofi-Peak High CEC | Renewable | Renewable & Min
Peak Peak Peak Forecast | & Min Gas Gas Gen
Gen
Control - Inyo 115KV line INYOKERN - KRAMER  115.0 ck 1 line KRAMER-INYOKERN- P6 N-1-1 128.24 11143 Diverge Diverge Diverge 1714 <100 129,22 Diverge Operating Procedure 7690 would redispatch generation
RANDSB 115 ck 1
ﬁ:r’g?;’;ggrv"’tor 230/15kv Loss of the other two Victor 230/115kV transformers P6 N-1-1 <100 <100 100.41 <100 <100 <100 <100 <100 <100 Monitor load growth; utilize the existing spare transformer
Ivanpah - Mountain Pass 115KV line KRAMER - COLWATER  115.0 ck 1 Line KRAMER - TORTILLA PE N-1-1 <100 <100 Diverge <100 <100 <100 <100 <100 <100 Operatlpg Procedure 127.would radialize the system at
115.0 ck 1 Mountain Pass after the first outage

California ISO/IOP

October 29, 2021

Page 1 of 7



2021-2022 ISO Reliability Assessment - Study Results

Study Area: SCE North of Lugo
High/Low Voltages — C OlIFOI‘nI a | SO
Voltage PU (Baseline Scenarios) Voltage PU (Sensitivity Scenarios)
Substation Contingency (All and Worst P6) Category Category Description 2023 2026 2031 2,023 2,026 2,031 2026 SP High 2023 SP Heavy | 2023 OP Heavy Project & Potential Mitigation Solutions
Summer Summer Summer | Spring Off- | Spring Off- | Spring Off- CEC Forecast Renewable & | Renewable &
Peak Peak Peak Peak Peak Peak Min Gas Gen | Min Gas Gen
KRAMER - COLWATER  115.0 ck 1 Line Operating procedure 127 would radialize the
Baker, Coolwater, Tortilla 115kV ' ! P6 N-1-1 1.126 1.1338 Diverge 1.1045 1.1383 1.4992 1.1574 1.3163 1.4256 system at Mountain Pass; reduce generation

KRAMER - TORTILLA 115.0ck1

output after the first outage
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2021-2022 ISO Reliability Assessment - Study Results

Study Area: SCE North of Lugo
.y ‘ n i
Volage Dviaton & California 1ISO
Post Cont. Voltage Deviation % (Baseline Scenarios) Post Cont. Voltage Deviation % (Sensitivity Scenarios)
' . Catego . e ,
Substation Contingency (All and Worst P6) Category oo 2025 2026 2031 1 2023 Winter| 2026 Winter | 2031 Winter | 2023 Spring | 2026 Spring | 2031 Spring | 2026 SP High Cic | 2023 SPHeavy | 2023 OP Heavy | prjery g potential Mitigation Solutions
Description Summer | Summer | Summer Renewable & Min | Renewable & Min
Peak Peak Peak Off-Peak | Off-Peak | Off-Peak Forecast
Peak Peak Peak Gas Gen Gas Gen
None
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2021-2022 ISO Reliability Assessment - Study Results

Study Area: SCE North of Lugo
Transient Stabilit & . .
Y & California ISO
Transient Stability Performance
Baseline Scenarios Sensitivity Scenarios
Contingency Category Category Description Potential Mitigation Solutions
. . . 2023 OP Heavy Renewable &
2026 Summer Peak 2031 Summer Peak 2023 Spring Off-Peak 2031 Spring Off-Peak 2026 SP High CEC Forecast Min 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 Stable/WECC criteria met  |No violation
ggglf )I-Casa Diablo 1150kV (1PH fault at Casa P4.2 Stuck Breaker Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met  |No violation
ﬁ‘;’;gg'#s"“a'Wee"”y°kem 1Sk (1PH faultat | p, Stuck Breaker Stable/\WECC criteriamet | StableWECC criteria met | Stable/WECC criteriamet |  Stable/ECC criteriamet |  Stable/WECC criteria met | Stable/WECC criteriamet |No violation
gg:t:g:;Coso-Hmwee-lnyokern 15KV (1PH fault at P4.2 Stuck Breaker Stable/WECC criteria met 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 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 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 Stable/WECC criteria met  [No violation
Control-SllverPeak 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 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 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 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 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 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 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 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 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 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 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 Stable/WECC criteria met  |No violation
Lugo 500/230kkV Transformer Banks no RAS P6 Normal clearing Unstable Unstable Stable/WECC criteria met WECC criteria not met Stable/WECC criteria met Stable/WECC criteria met  |HDPP RAS
Lugo 500/230kV Transformer Banks RAS P6 Normal clearing WECC criteria not met WECC criteria not met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met S;gs;gtg;gedmpatch after the first contingency and
Kramer-Inyokern-Randsburg Nos.1 & 3 115kV P6 Normal clearing Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met  [No violation
g‘;ﬂn’ztteégﬁv";zrf‘ Coolwater-Seg2-Tortlla 115kV P6 Normal clearing Stable/\WECC criteriamet | Stable/WECC criteria met | Stable/WECC criteriamet |  Stable/ECC criteriamet |  StableWECC criteria met |  Stable/WECC criteriamet  |No violation
Coolwater-Kramer & Coolwater-Seg2-Tortilla . e e e e e e o

P6 Normal clearing Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met  [No violation
115kV_OP (Fault at Coolwater)
(é;or:]vii;er-Kramer & Kramer-Tortla 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 Stable/WECC criteria met  [No violation
&Zﬂﬁﬁg?g?r & Kramer-Tortlla 115kV_OP P6 Normal clearing Stable/WECC criteria met 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 Stable/WECC criteria met 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 RAS P7 Normal clearing Stable/WECC criteria met 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 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 Stable/WECC criteria met  [No violation
Control-Coso-Inyokemn & Control-Inyokern 115kV no P7 Normal clearing Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met  [No violation

RAS
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2021-2022 ISO Reliability Assessment - Study Results

Study Area: SCE North of Lugo
Transient Stabilit % Y . .
Y & California ISO
Transient Stability Performance
Baseline Scenarios Sensitivity Scenarios
Contingency Category Category Description Potential Mitigation Solutions
. . . 2023 OP Heavy Renewable &
2026 Summer Peak 2031 Summer Peak 2023 Spring Off-Peak 2031 Spring Off-Peak 2026 SP High CEC Forecast Min Gas Gen

(é:r;trol-Coso-lnyokern & Control-Inyokem 115kV P7 Normal clearing Stable/WECC criteria met 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 WECC criteria not met Stable/WECC criteria met Stable/WECC criteria met WECC criteria not met Stable/WECC criteria met Stable/WECC criteria met  |Mojave RAS

Kramer-Victor & Kramer-Roadway 115kV P7 Normal clearing WECC criteria not met Stable/WECC criteria met Stable/WECC criteria met WECC criteria not met Stable/WECC criteria met Stable/WECC criteria met  |Mojave RAS
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2021-2022 ISO Reliability Assessment - Study Results

Study Area: SCE North of Lugo ™
[ X ’ -
Single Contingency Load Drop w’ Cohfornlo |SO
Amount of Load Drop (MW)
c 2023 SP 2023 OP
. ategory ) ) ) ) . .
Worst Contingency Category Description | 2023 Summer | 2026 Summer | 2031 Summer | 2023 Spring | 2026 Spring | 2031 Spring | 2026 SP High Heavy Heavy Potential Mitigation Solutions
Peak Peak Peak Off-Peak Off-Peak Off-Peak | CEC Forecast | Renewable & | Renewable &
Min Gas Gen | Min Gas Gen

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

California ISO/IOP

October 29, 2021

Page 6 of 7



2021-2022 ISO Reliability Assessment - Study Results

Study Area:

Single Source Substation with more than 100 MW Load

SCE North of Lugo

&> California ISO

Substation

Load Served (MW)
2023 SP 2023 OP
2023 Summer [ 2026 Summer [ 2031 Summer [ 2023 Spring | 2026 Spring | 2031 Spring [ 2026 SP High Heavy Heavy
Peak Peak Peak Off-Peak Off-Peak Off-Peak CEC Forecast | Renewable & | Renewable &
Min Gas Gen | Min Gas Gen

Potential Mitigation Solutions

No single source substation with more than 100 MW
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