2022-2023 ISO Reliability Assessment - Preliminary Study Results

Study Area:
Thermal Overloads

SCE North of Lugo
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&> California I1ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

2024 SP
Overloaded Facility Contingency (All and Worst P6) Category Category 2024 2027 2082 {5004 Spring | 2027 Spring | 2032 Spring 2027 P Heavy 2024 OP Project & Potential Mitigation Solutions
Description Summer Summer Summer Oft-Peak Oft-Peak Off-Peak High CEC | Renewable Sensifivit
Peak Peak Peak Forecast | & Min Gas y
Gen
Base Case PO Base Case <100 <100 <100 <100 <100 <100 <100 101.4 <100 Congestion management
Lugo 500/230kV Transformer No 1 line_202857_Line COLWATER-DUNN-BAK-MNTPS-
IVANPAH 115 ck 1 Tran LUGO 500 to LUGO P6 N-1-1 172 <100 <100 <100 110.0 1493 <100 1742 1231 |HDPP RAS, Mojave Desert RAS
230 ck 2
Base Case PO Base Case <100 <100 <100 <100 <100 <100 <100 102.2 <100 Congestion management
Lugo 5001230KV Transformer No.2 line_202856_Line COLWATER-DUNN-BAK-MNTPS-
IVANPAH 115 ck 1 Tran LUGO 500 to LUGO P6 N-1-1 173 <100 <100 <100 1106 1493 <100 1743 1232 |HDPP RAS, Mojave Desert RAS
230 ck 1
Pisgah - Lugo 230kV Line No.2 ';”;’é%%%ﬂagobffu Ggoo ‘2;5;02 230 ck P6 N-1-1 NotConv | 1036 | NotConv | <100 | Notconv | NotConv | <100 | NotConv | NotConv |HDPP RAS, Mojave Desert RAS
Eldorado - Gima - Pisgah 230kV Line No.1 ';”Teéiofﬁ(g’grago%ffu G(s)oo t%gioz 230k P6 N-1-1 NotConv | 1025 | Notconv | <100 | NotConv | NotConv | <100 | NotConv | NotConv |HDPP RAS, Mojave Desert RAS
Eldorado - Cima - Pisgah 230KV Line No.2 ';”;’é%%%ﬂagobffu Ggoo ‘;SLSJSKOZ 230 ck P6 N-1-1 NotConv | 1027 | NotConv | <100 | Notconv | NotConv | <100 | NotConv | NotConv |HDPP RAS, Mojave Desert RAS
Base Case PO Base Case <100 <100 <100 <100 <100 1016 <100 1189 <q0p  [Congestion management
Line reconductoring
'\'/Tg}zé’g_sfggge \;ggg' LUGO 230k Zline P N-1-1 1237 | <100 | <100 | <100 | 1176 | 1514 <100 | 1773 1255  |HDPPRAS
Victor - Lugo 230kV Line No.1 - - -
'\'/Tg}%:?ﬂgg v;ggcc):e . LUGO 230k 3iine P7 DCTL 1237 | <100 | <100 | <100 | 1176 | 151 <100 | 1773 1255  |HDPPRAS
;‘S’Zi\j’f“il one of the remaining three Victor - Lugo P1 N-1 <100 <100 <100 <100 <100 1007 <100 177 <100  |HDPPRAS
Base Case PO Base Case <100 <100 <100 <100 <100 1016 <100 1189 <1gp  |Congestion management
Line reconductoring
'\'/Tg}zé’gfggge \;ggg' LUGO 230 ck Tiine P N-1-1 1237 | <100 | <100 | <100 | 1176 | 1514 <100 | 1773 1255  |HDPPRAS
Victor - Lugo 230kV Line No.2 - - -
'\'/Tg}zé’g_%gge \%Tg(i' LUGO 230 ck Tiine P N-1-1 1237 | <100 | <100 | <100 | 1176 | 1514 <100 | 1773 1255  |HDPPRAS
'\'/Tg}%:?ﬂgg v;ggcc):e . LUGO 230 ck 3iine P7 DCTL 1237 | <100 | <100 | <100 | 1176 | 151 <100 | 1773 1255  |HDPPRAS
;‘S’Zi\j’f“il one of the remaining three Victor - Lugo P1 N-1 <100 <100 <100 <100 <100 1007 <100 177 <100  |HDPPRAS
Base Case PO Base Case <100 <100 <100 <100 <100 1016 <100 1189 <1gp  |Congestion management
Line reconductoring
'\'/Tg}zé’g_%gge \%Tg(i' LUGO 230 ck Tiine P N-1-1 1237 | <100 | <100 | <100 | 1176 | 1514 <100 | 1773 1255  |HDPPRAS
Victor - Lugo 230kV Line No.3 - - -
'\'/Tg}zé’g_%gge \%Tg(i' LUGO 230k Zline P N-1-1 1237 | <100 | <100 | <100 | 1176 | 1514 <100 | 1773 1255  |HDPPRAS
'\'/Tg}%:?'f&gg V;ggffz LUGO 230 ck Tiine P7 DCTL 1237 | <100 | <100 | <100 | 1176 | 151 <100 | 1773 1255  |HDPPRAS
;‘S’Zi\j’f“il one of the remaining three Victor - Lugo P1 N-1 <100 <100 <100 <100 <100 1007 <100 177 <100  |HDPPRAS
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&> California I1ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

California I1SO/IOP

2024 SP
Overloaded Facility Contingency (All and Worst P6) Category Category 2024 2027 2082 {5004 Spring | 2027 Spring | 2032 Spring 2027 P Heavy 2024 OP Project & Potential Mitigation Solutions
Description Summer Summer Summer Oft-Peak Oft-Peak Off-Peak High CEC | Renewable Sensifivit
Peak Peak Peak Forecast | & Min Gas y
Gen
Base Case PO Base Case <100 <100 <100 <100 <100 1016 <100 1189 <100 |Congestion management
Line reconductoring
line_200112_Line VICTOR - LUGO 230 ck 1 line
. . VICTOR - LUGO 230 ck 3 P6 N-1-1 123.7 <100 <100 <100 117.6 151.1 <100 1773 125.5 HDPP RAS
Victor-Lugo 230KV Line No4 line_200180_Line VICTOR - LUGO 230 ck 2i
ine_: _Line - ck 2 line
VICTOR - LUGO 230 ck 3 P6 N-1-1 123.7 <100 <100 <100 117.6 151.1 <100 1773 125.5 HDPP RAS
line_5_P7-5:Line VICTOR - LUGO 230 ck 1 line
VICTOR - LUGO 230 ok 2 P7 DCTL 123.7 <100 <100 <100 117.6 151.1 <100 1773 125.5 HDPP RAS
Loss of any one of the remaining hree Victor - Lugo P1 N-1 <100 <100 <100 <100 <100 1007 <100 177 <100  |HDPPRAS
230KV lines
) line_203398_Tran VICTOR 230/115 #3 Tran Utilize existing spare transformer;
Victor 230/115kV Transformer No.2 VICTOR 230115 #4 P6 N-1-1 <100 <100 105.3 1313 <100 <100 <100 <100 <100 Limit Coolwater BESS charging
line_203395_Tran VICTOR 230/115 #2 Tran Utilize existing spare transformer;
VICTOR 230/115 #4 P6 N-1-1 <100 <100 et 203 <100 <100 <100 <100 <100}, imit Coowater BESS charging
Victor 230/115kV Transformer No.3 . »
line_P5_BD_005_ Victor 115 kV North Bus SecAB pss | Nomredundant | g <100 1049 1308 <100 <100 <100 <100 <fop  [Uliize xsting spare ransformer,
Relay Limit Coolwater BESS charging
. line_203394_Tran VICTOR 230/115 #2 Tran Utilize existing spare transformer;
Victor 230/115kV Transformer No.4 VICTOR 2301115 #3 P6 N-1-1 <100 <100 104.9 130.8 <100 <100 <100 <100 <100 Limit Coolwater BESS charging
Base Case PO BaseCase | <100 <100 <100 <100 <100 <100 <100 1128 <10p  |Congestion management
Line reconductoring
line_200210_Line VICTOR - KRAMER 115.0 ck 1 1 Limit Coolwater BESS charging following first contingency
_ . Line KRAMER - VICTOR  230.0 ck 1 P6 N-1-1 <100 <100 <100 (ces <100 <100 <100 e <100 Generation redispatch after the first contingency
Victor - Roadway 115kV Line
line_6_P7-6:Line KRAMER - VICTOR  230.0 ck 1 - )
Line KRAMER - VICTOR  230.0 ck 2 P7 DCTL NotConv NotConv <100 NotConv 136.6 157.0 162.9 NotConv 113.1 Modified Mojave Desert RAS
Kramer - Victor No. 1 or No.2 230 KV Line P1 N-1 <100 <100 <100 <100 <100 <100 <100 1134 <q0p  |Congestion management
Line reconductoring
line_200277:Line VICTOR - ROADWAY 115.0 ck 1 . ' . .
Line KRAMER - VICTOR  230.0 ck 2 P6 N-1-1 <100 <100 <100 <100 <100 <100 <100 129.2 <100 Generation redispatch following the first contingency
Victor - Kramer 115kV Line
line_6_P7-6:Line KRAMER - VICTOR = 230.0 ck 1 " )
Line KRAMER - VICTOR 2300 ck 2 P7 DCTL NotConv NotConv <100 NotConv 159.8 168.8 165.6 NotConv 129.9 Modified Mojave Desert RAS
line_200210_Line VICTOR - KRAMER 115.0 ck 1 . ' ) .
Line KRAMER - VICTOR  230.0 ck 1 P6 N-1-1 <100 <100 <100 <100 <100 <100 <100 101.8 <100 Generation redispatch after the first contingency
. line_200306_Line VICTOR - ROADWAY 115.0 ck 1 - )
Roadway - Kramer 115kV Line line CAL GEN - INYOKERN 115 ck 1 P6 N-1-1 <100 <100 <100 102.8 <100 <100 <100 <100 <100 Limit battery charging at Roadway
line_6_P7-6:Line KRAMER - VICTOR  230.0 ck 1 - )
Line KRAMER - VICTOR  230.0 ck 2 P7 DCTL NotConv NotConv <100 NotConv 161.3 169.0 163.3 NotConv 130.4 Modified Mojave Desert RAS
; . line_202021_Line IVANPAH - ELDORDO2 230.0 ck
Ivanpah - Mountain Pass 115kV Line 1 Line PRIMM - IVANPAH  230.0 ck 1 P6 N-1-1 NotConv 1254 <100 <100 NotConv NotConv 1254 NotConv <100 Ivanpah RAS
Base Case PO Base Case <100 <100 <100 <100 <100 <100 <100 124.1 <100 |Congestion management
Line reconductoring
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Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

2024 SP
Overloaded Facility Contingency (All and Worst P6) Category Category 2024 2027 2082 {5004 Spring | 2027 Spring | 2032 Spring 2027 P Heavy 2024 OP Project & Potential Mitigation Solutions
Description Summer Summer Summer Oft-Peak Oft-Peak Off-Peak High CEC | Renewable Sensifivit
Peak Peak Peak Forecast | & Min Gas y
Gen
Line VICTOR - ROADWAY  115.0 ¢k 1 Line ) ) . "
. . KRAMER - VICTOR 2300 ck 2 P6 N-1-1 122.3 1146 <100 NotConv 106.0 1155 111.9 199.9 <100 Generation redispatch following the first contingency
Kramer - Victor 230kV Line No.1 e ROADWAY -KRAVER 1150k 10
ine - .0 ck 1 Line . . ) .
KRAMER - VICTOR 2300 ck 2 P6 N-1-1 109.5 105.2 <100 <100 103.2 108.1 102.9 181.0 <100 Generation redispatch following the first contingency
Kramer - Victor No. 2 230 kV Line P1 N-1 <100 <100 <100 <100 <100 <100 <100 161.0 <q0p  |Congestion management
Line reconductoring
Base Case PO Base Case <100 <100 <100 <100 <100 <100 <100 124.1 <100 |Congestion management
Line reconductoring
) . line_200276_Line VICTOR - ROADWAY 115.0 ck 1 . . . .
Kramer - Victor 230kV Line No.2 Line KRAMER - VICTOR  230.0 ck 1 P6 N-1-1 122.3 1146 <100 NotConv 106.0 1155 111.9 199.9 <100 Generation redispatch following the first contingency
Kramer - Victor No. 1 230 kV Line P1 N1 <100 <100 <100 <100 <100 <100 <100 161.0 <100 |Congestion management
Line reconductoring
Kramer - Coolwater 230KV Line No.2 '1'”97100009 Line SANDLOT - KRAMER - 230.0 ck P1 N-1 <100 <100 <100 <100 <100 <100 <100 138.0 <100  |Modified Mojave Desert RAS
line_202559_Line KRAMER - VICTOR  230.0 ck 1 . ' . .
Tran KRAMER 230/115 #2 P6 N-1-1 <100 1155 <100 <100 <100 <100 119.8 100.5 <100 Generation redispatch following the first contingency
Kramer 230/115kV Transformer No.1 T 5 P76.1ino KRAVER VICTOR 2300 ok 1
ine_6_P7-6:Line - .0 cl " )
Line KRAMER - VICTOR 2300 ck 2 P7 DCTL NotConv NotConv <100 NotConv 111.2 1137 193.8 NotConv <100 Modified Mojave Desert RAS
line_202558_Line KRAMER - VICTOR  230.0 ck 1 . ' . .
Tran KRAMER 230/115 #1 P6 N-1-1 <100 115.5 <100 <100 <100 <100 119.8 100.5 <100 Generation redispatch following the first contingency
Kramer 230/115kV Transformer No.2 T 5 P76.1ino KRAVER VICTOR 2300 o1
ine_6_P7-6:Line - .0 cl " )
Line KRAMER - VICTOR 2300 ck 2 P7 DCTL NotConv NotConv <100 NotConv 111.2 1137 193.8 NotConv <100 Modified Mojave Desert RAS
Coolwater-Baker-Dunnsiding-Mountain Pass line_202021_Line IVANPAH - ELDORDO2 230.0 ck
115KV Line 1 Line PRIMM - IVANPAH  230.0 ck 1 P6 N-1-1 NotConv 118.6 <100 <100 NotConv NotConv 118.3 NotConv <100 Ivanpah RAS
line_120011_P2_KRAMER 230 kV: CAP #2 " )
KRAMER-COLWATER 230 kV P2 Bus <100 <100 <100 <100 <100 <100 <100 131.6 <100 Modified Mojave Desert RAS
line_130009_P2L_KRAMER 230 kV: Shunt Cap Bus+Long Lead " ’
Sandlot-Kramer 230kV Line CAP #2 KRAMER-COLWATER 230 kV P2 Time <100 <100 <100 <100 <100 <100 <100 133.4 <100 Modified Mojave Desert RAS
line_200279_Line VICTOR - ROADWAY 115.0 ck 1 o .
Line KRAMER - COLWATER  230.0 ck 2 P6 N-1-1 <100 <100 <100 <100 <100 <100 <100 131.9 <100 Modified Mojave Desert RAS
P5_TC_Control-Inyo_W bus breaker P5 NO?:;dézﬁam <100 <100 <100 1106 1217 124.1 <100 <100 1109 |install redundant trip coil
Control - Inyokern 115kV
P5_TC_Control-Inyo_E bus breaker P5 N°”T':;dér;ﬁam <100 <100 <100 110.1 120.9 1232 <100 <100 1107 |install redundant trip coil
. line_202706_Line CONTROL - INYOKERN 115.0 ) ) "
Control-Coso-Inyokern 115kV Line ok 1 Tran INYO 115/INYO PS 115 #1 P6 N-1-1 <100 <100 <100 <100 <100 101.6 <100 <100 <100 Operating Procedure 7690 to redispatch generation
line_120002_P2_Control EAST BUS: INYO PHASE
SHIFTER (CONTROL-INYO) CONTROL-CASA Bishop RAS
DIABLO 115KV CONTROL-COSO-INYOKREN P2 Bus <100 <100 f <100 ] <100 (2 (= <100 <100 <100 |eeduce generation at Oxbow B or Casa Diablo
CONTROL
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Study Area: SCE North of Lugo
Thermal Overloads &> California ISO
Loading % (Baseline Scenarios) Loading % (Sensitivity Scenarios)
2024 SP
Overloaded Facility Contingency (All and Worst P6) Category Category 2024 2027 2082 {5004 Spring | 2027 Spring | 2032 Spring 2027 P Heavy 2024 OP Project & Potential Mitigation Solutions
Description Summer Summer Summer Oft-Peak Oft-Peak Off-Peak High CEC | Renewable Sensifivit
Peak Peak Peak Forecast | & Min Gas y
Gen
inyokern - Contol 115/ Line grl\es,;aBongl,NP?g,gﬁzsmg zlflsFOTlé\és(guoraTcR%]tml Bus+Long Lead Bishop RAS
. - us+ ong Lea ISnop

INYO) CONTROL-CASA DIABLO 115 kV P2 Time <100 <100 f <100 ] <100 e (220 <100 <100 <100 |eeduce generation at Oxbow B or Casa Diablo

CONTROL-CO

line_202946_Line CONTROL - TAP710 115.0 ck 1 Bishop RAS

Tran INYO 115/INYO PS 115 #1 P6 N-1-1 <100 <100 <100 e frike 2 <100 <100 13 [Reduce generation at Oxbow B or Casa Diablo

. Non-redundant
System DC_Victor230 P5 DC Supply NotConv NotConv NotConv NotConv NotConv NotConv NotConv NotConv NotConv |Install redundant DC
System DC_Control115 P5 N%‘gesdu”p”;;m NotConv | NotConv | <100 <100 <100 <100 <100 | NotConv | <100 |mstall redundant DC
) Non-redundant
Kramer-Victor 230kV No.1 and No.2 DC_Kramer115 P5 DC Supply <100 <100 <100 <100 NotConv NotConv <100 104.2 NotConv  |Install redundant DC
Kramer-Victor 230kV No.1 and No.2 DC_Victor115 P5 N%‘é'%"u”;;;”t <100 <100 <100 <100 <100 <100 <100 1212 <100 |Instal redundant DC
California ISO/IOP August 15, 2022 Page 4 of 11



2022-2023 ISO Reliability Assessment - Preliminary Study Results

Study Area:

High/Low Voltages

SCE North of Lugo

‘\\7 California ISO

Voltage PU (Baseline Scenarios)

Voltage PU (Sensitivity Scenarios)

Substation Contingency (All and Worst P6) Category Category Description ) 2024 Summer | 2027 Summer | 2032 Summer | 2024 Spring Off- | 2027 Spring Off- | 2032 Spring Off- | 2027 SP High 20245P HeaVY 2024 OP Project & Potential Mitigation Solutions
High/Low Voltage Renewable & Min "
Peak Peak Peak Peak Peak Peak CEC Forecast Sensitivity
Gas Gen
line_200657_Line KRAMER - COLWATER Short-term: OP-127 will redialize system
115.0 ck 1 Line KRAMER - TORTILLA 115.0 P6 N-1-1 HIL 0.70 0.65 09<V<1a 0.63 09<V<1a 09<V<1a 0.54 09<V<1a 147 Long-term: New 230/115kV transformer at
ck 1 Coolwater
line_200661_Line KRAMER - COLWATER Short-term: OP-127 will redialize system
115.0 ck 1 line COLWATER-SEG2-TORTILLA P6 N-1-1 L 0.74 0.74 09<V<11 0.84 09<V<1d 09<V<11 0.74 0.78 09<V<1.1 |Long-term: New 230/115kV transformer at
COLWATER - DUNNSIDE - BAKER - | 115 ck 1 Coolwater
TORTILLA - TIEFORT 115 kV . i i
. Short-term: OP-127 will redialize system
2"55300001}5-0“' Water 15 kv WEST P5 Non-redundant Relay L 0.64 073 09<V<14 0.84 09<V<14 09<V<11 064 072 0.9<V <11 |Long-term: New 230/115kV transformer at
Coolwater
Short-term: OP-127 will redialize system
line_P5_BD_003_Kramer 115 kv East Bus P5 Non-redundant Relay L 0.74 0.59 09<V<11 0.67 09<V<11 09<V<11 0.63 09<V<11 0.9<V<11 |Long-term: New 230/115kV transformer at
Coolwater
line_202021_Line IVANPAH - ELDORDO2
WANPAH 2306V, VANPAH-AITN 2300 ¢k 1 Line PRIMM - IVANPAH. 2300 ¢k 1 P6 N-1-1 L 09<V<11 09<V<11 0.81 09<V<11 09<V<11 09<V<11 | 09<Vv<11 | 09<V<11 113 Ivanpah RAS
PASS-BAKER-DUNNSIDE-BAKER-
COLWATER 115 kV line_202022_Line IVANPAH - ELDORDO2
230.0 ck 1 Line PRIMM - ELDORDO2 230.0 ck P6 N-1-1 H 09<V<11 09<V<11 1.20 143 09<V<1d 09<V<11 09<V<1a 09<V<11 148 Ivanpah RAS
1
INYOKERN, SEARLES, DOWNS, line_201323_Line INYOKERN - KRAMER .
COSO 115KV 115.0 ck 1 line CAL GEN - INYOKERN 115 ck 1 P6 N-1-1 L 0.85 0.86 0.77 0.89 09<V<11 0.89 0.85 0.86 0.9<V<1.1 |Underreview with PTO
California 1SO/IOP August 15, 2022 Page 50f 11



2022-2023 ISO Reliability Assessment - Preliminary Study Results

Study Area:

Voltage Deviation

SCE North of Lugo

& California ISO

Substation

Contingency (All and Worst P6)

Category

Category
Description

Post Cont. Voltage Deviation % (Baseline Scenarios)

Post Cont. Voltage Deviation % (Sensitivity Scenarios)

2024
Summer
Peak

2027
Summer
Peak

2032
Summer
Peak

2024 Spring
Off-Peak

2027 Spring
Off-Peak

2032 Spring
Off-Peak

2027 SP High CEC
Forecast

2024 SP Heavy
Renewable & Min
Gas Gen

2024 OP Sensitivity

Project & Potential Mitigation Solutions

No P1 or P3 contingencies resulted in voltage deviation greater than 8%

California 1SO/IOP

August 15, 2022
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2022-2023 ISO Reliability Assessment - Preliminary Study Results

Study Area: SCE North of Lugo
Transient Stability ‘\ \7 COII Fornio 1SO
Transient Stability Performance
Baseline Scenarios Sensitivity Scenarios
Contingency Category Category Description Potential Mitigation Solutions
2027 Summer Peak 2032 Summer Peak 2024 Spring Off-Peak 2027 SP High CEC Forecast 2024 OP Sensitivity
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 criteriamet  [No Issues
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 Issues
Control-Coso-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 Issues
Control-Coso-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 Issues
Control-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 criteriamet  [No Issues
Control-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 Issues
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 criteriamet  [No Issues
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 Issues
Inyokern-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 Issues
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 Issues
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 criteriamet  [No Issues
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 Issues
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 criteriamet  [No Issues
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 Issues
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 criteriamet  [No Issues
Lugo 500/230kV Transformer Banks no RAS P6 Normal clearing Unstable Unstable Stable/WECC criteria met WECC criteria not met Unstable HDPP RAS, modified Mojave Desert RAS
Lugo 500/230kV Transformer Banks RAS P6 Normal clearing Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteriamet  [No Issues
Kramer-Inyokern-Randsburg Nos.1 & 3 115kV P6 Normal clearing Stable/WECC criteria met Stable/WECC criteria met Unstable Stable/WECC criteria met Unstable Operating Procedure 7690 to redispatch generation
Coolwater-Kramer & Coolwater-SEGS-Tortilla 115kV (Fault at Coolwater) P6 Normal clearing Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteriamet  [No Issues
ggz:x:::;Kramer & Coolwater-SEGS-Tortila 115kV_OP (Faultat P6 Normal clearing Stable/WECC criteria met  |Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteriamet  [No Issues
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 criteriamet  [No Issues
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 criteriamet ~ [No Issues
Kramer-Victor 230kV Nos.1 & 2 no RAS P7 Normal clearing Unstable Unstable Unstable Unstable Stable/WECC criteriamet  [Modified Mojave Desert 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 criteriamet  [No Issues
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 Issues
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 criteriamet  [No Issues
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 Issues
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 criteriamet  [No Issues
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 Issues
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 Issues
Control 115kV East Bus P5 Non-Redundant Relay Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteriamet  [No Issues
Cool Water 115kV East Bus P5 Non-Redundant Relay Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteriamet  |No Issues
Kramer 115kV East Bus P5 Non-Redundant Relay Stable/WECC criteria met Stable/WECC criteria met Unstable Stable/WECC criteria met Unstable Operating Procedure 7690 to redispatch generation
Tortilla 115kV East Bus P5 Non-Redundant Relay Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met |No Issues
Victor 115kV North Bus SecAB P5 Non-Redundant Relay Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteriamet  [No Issues
Control 55kV Bus P5 Non-Redundant Relay Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met |No Issues
Inyokern 115kV Bus P5 Non-Redundant Relay Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteriamet  [No Issues
TL_BLM-Kramer 230kV (fault at BLM) P5 Non-Redundant Relay Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met |No Issues
TL_BLM-Kramer 230KV (fault at Kramer) P5 Non-Redundant Relay Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met  [No Issues
TL_LUZ-Kramer 230kV (fault at LUZ) P5 Non-Redundant Relay Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met |No Issues
TL_LUZ-Kramer 230KV (fault at Kramer) P5 Non-Redundant Relay Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met  [No Issues
TL_Control-Coso-Inyokern 115kV (fault at Inyokern) P5 Non-Redundant Relay Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteriamet  [No Issues
TL_Control-Coso-Inyokern 115kV (fault at Control) P5 Non-Redundant Relay Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met  [No Issues
TL_Control-Inyokern 115kV (fault at Control) P5 Non-Redundant Relay Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met |No Issues
TL_Control-Inyokern 115kV (fault at Inyokern) P5 Non-Redundant Relay Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met  [No Issues
TL_Coolwater-lvanpah 115kV (fault at Coolwater) P5 Non-Redundant Relay Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteriamet  [No Issues
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2022-2023 ISO Reliability Assessment - Preliminary Study Results

Study Area: SCE North of Lugo
Transient Stability ‘\ \7 Cali Fornio SO
Transient Stability Performance
Baseline Scenarios Sensitivity Scenarios
Contingency Category Category Description Potential Mitigation Solutions
2027 Summer Peak 2032 Summer Peak 2024 Spring Off-Peak 2027 SP High CEC Forecast 2024 OP Sensitivity
TL_Coolwater-lvanpah 115kV (fault at Ivanpah) P5 Non-Redundant Relay Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met |No Issues
TL_Kramer-Coolwater 115kV (fault at Kramer) P5 Non-Redundant Relay Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteriamet  [No Issues
TL_Kramer-Coolwater 115kV (fault at Coolwater) P5 Non-Redundant Relay Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met  |No Issues
TL_Coolwater-SEGS-Tortilla 115kV (fault at Coolwater) P5 Non-Redundant Relay Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteriamet  [No Issues
TL_Coolwater-SEGS-Tortilla 115kV (fault at Tortilla) P5 Non-Redundant Relay Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteriamet  [No Issues
TL_Coolwater-Tiefort 115KV (fault at Coolwater) P5 Non-Redundant Relay Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteriamet  [No Issues
TL_Kramer-Inyokern 115kV (fault at Kramer) P5 Non-Redundant Relay Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met |No Issues
TL_Kramer-Inyokern 115kV (fault at Inyokern) P5 Non-Redundant Relay Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteriamet  [No Issues
TL_Kramer-Inyokern-Randsburg 115kV (fault at Kramer) P5 Non-Redundant Relay Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteriamet  [No Issues
TL_Kramer-Inyokern-Randsburg 115KV (fault at Inyokern) P5 Non-Redundant Relay Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteriamet  [No Issues
TL_Kramer-Roadway 115kV (fault at Kramer) P5 Non-Redundant Relay Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met |No Issues
TL_Kramer-Roadway 115KV (fault at Roadway) P5 Non-Redundant Relay Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteriamet  [No Issues
TL_Kramer-Tortilla 115kV (fault at Kramer) P5 Non-Redundant Relay Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met |No Issues
TL_Kramer-Tortilla 115KV (fault at Tortilla) P5 Non-Redundant Relay Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteriamet  [No Issues
TL_Kramer-Victor 115kV (fault at Kramer) P5 Non-Redundant Relay Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met |No Issues
TL_Kramer-Victor 115kV (fault at Victor) P5 Non-Redundant Relay Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteriamet  [No Issues
TC_Kramer_Kramer-BLM 230kV P5 Non-Redundant Relay Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met |No Issues
TC_Kramer_Kramer-Coolwater 230kV P5 Non-Redundant Relay Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteriamet  [No Issues
TC_Kramer_Kramer-LSP 230kV P5 Non-Redundant Relay Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met  |No Issues
TC_Kramer_Kramer-Victor 230kV No.1 P5 Non-Redundant Relay Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteriamet  [No Issues
TC_Kramer_Kramer-Victor 230kV No.2 P5 Non-Redundant Relay Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met |No Issues
TC_Victor_Victor-Lugo 230kV No.1 P5 Non-Redundant Relay Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteriamet  [No Issues
TC_Victor_Victor-Lugo 230kV No.2 P5 Non-Redundant Relay Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met  |No Issues
TC_Control_Control-Coso-Inyokern 115kV P5 Non-Redundant Relay Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteriamet  [No Issues
TC_Control_Control-Inyokern 115kV P5 Non-Redundant Relay Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met |No Issues
TC_Control E_Control-Inyo 115kV P5 Non-Redundant Relay Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteriamet  [No Issues
TC_Control W_Control-Inyo 115kV P5 Non-Redundant Relay Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met  |No Issues
TC_Coolwater_Coolwater-lvanpah 115kV P5 Non-Redundant Relay Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteriamet  [No Issues
TC_Coolwater_Coolwater-Kramer 115kV P5 Non-Redundant Relay Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met |No Issues
TC_Coolwater_Coolwater-SEGS-Tortilla 115kV P5 Non-Redundant Relay Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteriamet  [No Issues
TC_Inyokern_Inyokern-Coso-Control 115kV P5 Non-Redundant Relay Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met |No Issues
TC_Inyokern_Inyokern-Control 115kV P5 Non-Redundant Relay Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteriamet  [No Issues
TC_Inyokern_Inyokern-Kramer 115kV P5 Non-Redundant Relay Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met |No Issues
TC_Inyokern_Inyokern-Kramer-Randsburg 115kV P5 Non-Redundant Relay Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteriamet  [No Issues
TC_Kramer_Kramer-Roadway 115kV P5 Non-Redundant Relay Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met |No Issues
TC_Kramer_Kramer-Tortilla 115kV P5 Non-Redundant Relay Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteriamet  [No Issues
TC_Kramer_Kramer-Victor 115kV No.1 P5 Non-Redundant Relay Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met |No Issues
TC_Tortilla_Tortilla-SEGS-Coolwater 115kV P5 Non-Redundant Relay Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteriamet  [No Issues
TC_Tortilla_Tortilla-Kramer 115kV P5 Non-Redundant Relay Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met |No Issues
TC_Victor_Victor-Kramer 115kV No.1 P5 Non-Redundant Relay Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteriamet  [No Issues
TC_Victor_Victor-Roadway 115kV P5 Non-Redundant Relay Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met Stable/WECC criteria met |No Issues
DC_Kramer 230 P5 Non-Redundant Relay TBD TBD TBD TBD TBD Under review with PTO
DC_Sandlot 230 P5 Non-Redundant Relay TBD TBD TBD TBD TBD Under review with PTO
DC_Victor 230 P5 Non-Redundant Relay TBD TBD TBD TBD TBD Under review with PTO
DC_Control 115 P5 Non-Redundant Relay TBD TBD TBD TBD TBD Under review with PTO
DC_Coolwater 115 P5 Non-Redundant Relay TBD TBD TBD TBD TBD Under review with PTO
DC_Inyokern 115 P5 Non-Redundant Relay TBD TBD TBD TBD TBD Under review with PTO
DC_Kramer 115 P5 Non-Redundant Relay TBD TBD TBD TBD TBD Under review with PTO
DC_Tortilla 115 P5 Non-Redundant Relay TBD TBD TBD TBD TBD Under review with PTO
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2022-2023 ISO Reliability Assessment - Preliminary 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
2027 Summer Peak 2032 Summer Peak 2024 Spring Off-Peak 2027 SP High CEC Forecast 2024 OP Sensitivity
DC_Victor 115 P5 Non-Redundant Relay TBD TBD TBD TBD TBD Under review with PTO
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2022-2023 ISO Reliability Assessment - Preliminary Study Results

Study Area: SCE North of Lugo »
“ 3 . .
Single Contingency Load Drop <« CCIIIFOI’I’]ICI ISO
Amount of Load Drop (MW)
2024 SP 2032 SP with
! Category ) ) ) ) ) ) _ > I '
Worst Contingency Category Description 2024 Summer | 2027 Summer | 2032 Summer | 2024 Winter | 2027 Winter | 2032 Winter | 2024 Spring | 2027 Spring | 2032 Spring | 2027 SP High Heavy 2024 OP Additional Potential Mitigation Solutions
Peak Peak Peak Peak Peak Peak Off-Peak Off-Peak Off-Peak | CEC Forecast | Renewable & |  Sensitivity | Transportation
Min Gas Gen Electrification

No single contingency resulted in total load drop of more than 250 MW
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2022-2023 ISO Reliability Assessment - Preliminary Study Results

Study Area:

SCE North of Lugo

Single Source Substation with more than 100 MW Load

& Cdlifornia ISO

Substation

Load Served (MW)
2024 SP 2032 SP with
2024 Summer | 2027 Summer | 2032 Summer | 2024 Winter | 2027 Winter | 2032 Winter | 2024 Spring | 2027 Spring | 2032 Spring | 2027 SP High Heavy 2024 OP Additional
Peak Peak Peak Peak Peak Peak Off-Peak Off-Peak Off-Peak | CEC Forecast | Renewable & | Sensitivity | Transportation
Min Gas Gen Electrification

Potential Mitigation Solutions

No single source substation with more than 100 MW
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