2024-2025 1SO Reliability Assessment - Study Results

Study Area:
Thermal Overloads

Southern ISO Bulk

‘\‘v California ISO

Loading % (Baseline Scenarios)"*

Loading % (Sensilvity Scenarios)**

. . Category $2:2026 .
Overloaded Faciity Contingency (All and Worst P6) Calegony | pocioion | B1i2026 | B2:2029 | B3:2034 | B4:2039 | B5:2029 | B7:2026 | B:2029 | Bo:2034 | B10:209 SS‘P i‘??: SP Heavy gs B?E*?gf; Project & Potential Mitigation Solutions
Summer | Summer | Summer | Summer |Summer-Of| Spring Of-| Spring Of- | Spring Of- | sping OF- | (%" | Renewable | 0 °=
Peask | Peak | Peak | Peak | Peak | Peak | Peak | Peak | Peak & Min Gas | orond
Forecast | &1 5% | sensiviy
24114 PARDEE 230 24128 5.CLARA line_M_P7_0059_Line S.CLARA 230.0 to MOORPARK 230.0 or common -
23011 Circuit 1 Line S.CLARA 230.0 to MOORPARK 230.0 Circuit 2 stucture: -
Dispatch available resources including energy storage
d demand response n the Ventura area ater the 1st
event of PG contingency or pre-contingency for the P7
line_MVP_P1_110_Line PARDEE 230.0 to SYLMAR220 230.0 contingencies; The use of energy storage is subject 1o
e aap 20008 Circuit 2 -AND- line_MVP_P1_82_Line LUGO 5000 to Py | Creramping 1200 verfication that it has suffcient MWh capabily and can
VICTORVL 500.0 Circuit 1 singles be fully charged when needed. If the energy storage
resources in the Ventura area are insuffcientor limited fo
be charged, the needs for upgrading the 230 kY lines will
be considered as altematives.
line_MVP_P1_115_Line S.CLARA 230.0 to MOORPARK 230.0 "
f:ééii::?z’;::?w% Circuit 1-AND- line_MVP_P1_101_Line PARDEE 230.0 to P6* °v:"“a’:£;"g 125
S.CLARA 230.0 Circuit 1 gl
line_MVP_P1_30_Line CENTER 230.0 to MESACALS 230.0
ﬁzﬁr&sgc;iuu 24076 Circuit 1-AND- line_MVP_P1_71_Line LAGUBELL 230.0 to P6* 0"2:'39'::5'"9 1021
MESA CAL 230.0 Circuit 1
line_MVP_P1_76_Line LITEHIPE 230.0 to MESA CAL 2300 i The PG and all P7 overloads could be eliminated by
f:giagr;is:s?zlsl 23024076 Crenit 1 AND. e, MVP. P 71 Line LAGUBELL 230010 o5 ov:r’\‘allJep;ng o0 dispatching available resources including energy storage
MESA CAL 230.0 Cireuit 1 ingl and der;l:gd response in the West LA Basin after the F17s«
24082 LCIENEGA 230 24074 LA |line_M_P7_0041_Line LA FRESA 230.0 to EL NIDO 230.0 or common — 1242 contingences nhe e e, e s o vy
FRESA23011 Circuit 3 Line LA FRESA 230.0 to EL NIDO 230.0 Circuit 4 stucure - - s ottt verfcation that it hes o
24021 CENTER 230 24393 line_MVP_P1_71_Line LAGUBELL 230.0 to MESA CAL 230.0 overlapping capability and can be fully charged when needed in the
MESACALS 23011 Circuit 1-AND- line_MVP_P1_150_Line MESACALS 230.0 to P6* anoes 1026 Wost LA basin. In the long-{erm, praviously approved
LAGUBELL 230.0 Circuit 2 9 cts mitigate these concerns
line_MVP_P1_246_Line BARRE-W 230.0 to ELLIS 230.0 Circuit
24030 BARRE-W 230 24044 ELLIS |,y e MVP_P1_27._Line BARRE 230.0 to LEWIS 230.0 3 overlapping 1025
230 #1and #2 N singles
Circuit 1
line_MVP_P1_169_Line IVANPAH 230.0 to ELDORDO2 230.0
24701 KRAMER 230 24601 VICTOR [ 1= = == 2> " . overlapping
ot E‘L’;;‘; ;g;b;;\;ns,MyP;P1,1ss,Lvns PRIMM 230.0to PG e NConv | NConv | NConv NConv NConv. | NConv | NConv | NGonv | NComv | NComv  |ooy oo e evioadoanpan RAS o address the P6 o
reuit the loss of Eldorado-lvanpah and Eldorado2-Primm 230
24701 KRAMER 230 24601 VICTOR | 1e-MVP_P1_168_Line ELDORDO2 230.0 o SLOAN CANYON overaonin :V ::":;'AAS‘SU' Joss of Eldorado SAA bank s addressed
ot 230.0 Circuit 1 -AND- tran_MVP_P1_305_Tran ELDORDO P6* Ve | Neonv | Neon | NConv NConv NConv | NConv | NConv | NConv | NConv | NConv |
500.00 to ELDORDO2 230.00 Circuit SELDOR 5T 13.80 9
24042 ELDORDO 500 26048 line_MVP_P1_49_Line ELDORDO 500.0t0 LUGO 5000 Circuit | Single 1120
MCCULLGH 5001 1 1 Contingency -
line_MVP_P1_219_Line LUGO 500.0 to MOHAVE 500.0 Circult
24042 ELDORDO 500 26048 1-AND- line_MVP_P1_49_Line ELDORDO 500.0 to LUGO 3 overlapping 157 1508
MCCULLGH 5001 1 . singles
|500.0 circuit 1
line_MVP_P1_90_Line MOHAVE 500.0 to ELDORDO 500.0 i
24042 ELDORDO 500 26048 Circuit 1-AND- line_MVP_P1_49_Line ELDORDO 500.0 to 3 overlapping 1027 1467
MCCULLGH 50011 LUGO 500.0 Circuit 1 singles The P1 overload could be mitigated by operational
P1L_NV-AZ058_Line MEAD 500.0 to MARKETPL 500.0 Circuit mitigation aclions, such as curtaling Importfrom out of
24042 ELDORDO 500 26048 T -
1-AND- line_MVP_P1_49_Line ELDORDO 500.0 to LUGO P* overlapping 1270 state resources and generation in the East of Pisgah
MCCULLGH 50011 5000 cireuit 1 singles area. The P6 overloads could be eliminated by
operational mitigation actons, such as curtaiing the
P1L_NV-AZ049_Line H ALLEN 500.0 to MEAD 500.0 Circuit 1 -
4 ~ - ]
24042 ELDORDO 500 26048 AND. lne. MVP._ 1 45 Line ELDORDD 5000101060 5000 | Po" overlapping ! importand the generaton, and dispaching avaable
MCCULLGH 5001 1 chenit singles resources including energy storage and demand
response in the LA Basin as system adjustment afer the
ST - 5 - ponse in ystem
24042 ELDORDO 500 26048 L_NV-AZ060_Line NAVAJO 5000 to CRYSTAL S00.0 Circuit ) overlapping first contingency. Stay informed on the future
1-AND- line_MVP_P1_49_Line ELDORDO 500.0 to LUGO P6 ! 1226
MCCULLGH 5001 1 . singles transmission projects to interconnect the out-of-state
I:;:OD(? CP”DC(;‘; 1PDC| 'CONVERTER MONOPOLE #2 -AND:- d madify the Lugo-Viclorvile RAS as
24042 ELDORDO 500 26048 v oo " overlapping needed
MCCULLGH 5001 1 |1m97MVP7P17497Lm9 ELDORDO 500.0 to LUGO 500.0 Circuit P’ singles 116.8
24042 ELDORDO 500 26048 61603 _Gen Alamitos Repower -AND- line_MVP_P1_49_Line| . S 134
MCCULLGH 5001 1 ELDORDO 500.0 to LUGO 500.0 Circuit 1 a .
line_MVP_P1_219_Line LUGO 500.0 to MOHAVE 500.0 Circuit| -
:ﬁslslh.uco 50026105 VICTORVL |1\ line_MVP_P1_49_Line ELDORDO 500.0 to LUGO P6* °v:"“a’:£;"g 144
|500.0 Circuit 1 ks
line_MVP_P1_90_Line MOHAVE 500.0 to ELDORDO 500.0
;dogﬁlleUGO 900 26105 VICTORVL | ¢ it 1 -AND-line_MVP_P1_49_Line ELDORDO 500.0to P6* °":i'r"3'l’:s'"g 1065
LUGO 500.0 Circuit 1 9
tran_MVP_P1_312_Tran SERRANO 500.00 to SERRANO
24138 SERRANO 500 24137 230.00 Circuit 1SERRAN1T 13.80 -AND- . overapping | 410 G0
SERRANO 2303 1 tran_MVP_P1_313_Tran SERRANO 500.00 to SERRANO singles - a
230.00 Circuit 2SERRAN2T 13.80
24138 SERRANO 500 24184 I 6?!?)1,33; gr:;“ésfnma\jgo;o :: EN tappi Previously approved 4th Serrano bank project mitigates
reut -AND-tran_MVP_PJ_313_Tran P6* overlapping | - 4995 133 the P8 overloads. Rely on operational miigation OP7590
serran1i13.811 SERRANO 500.00 to SERRANO 230.00 Circuit 2SERRAN2T singles a5 nferim migaton,
13.80
tran_MVP_P1_312_Tran SERRANO 500.00 to SERRANO
24138 SERRANO 500 24186 230.00 Circuit 1SERRAN1T 13.80 -AND- . overapping | 40 ¢ S
serran2i13.821 tran_MVP_P1_314_Tran SERRANO 500.00 to SERRANO singles - -
230.00 Circuit 3 0.00
24156 VINCENT 500 24190 line_T_P4_001_Vincent - Lugo No. 1 500 kV line and Vincent
Vincen2i 13.8 AA Bank #20r #3  |3AA or 2AA transformer bank s stuck breaer =3 nvesgate potental mitgatons e eps
Investgate potential mitigations addressing the
overloads, such as re-energizing the 230 kV bus tie
reaker,re-arrange the Vincent - Lugo 500 KV fines and
he Vicent 3AA banks, andior develop shortterm
tran_MVP_P1_320_Tran VINCENT 500.00 to VINCENT 230.00 emergency rating of Vincent 2AA bank. The P6
24156 VINCENT 500 24155
NCINT 2305 1 Circuit 2VINCEN2T 13.80 -AND- ine_MVP_P1_136_Line Pe* over ‘B'I’p'"g 113 1264 overloads could be eliminated by operational mitigation
VINCENT 500.0 to MESA CAL 500.0 Circuit 1 sngles actions, such as curtaining generation in the Northern
area, reducing importvia Path 26, and along with
{ching avalable resources including energy storage
and demand response in the Western LA Basin, afer the
tran_MVP_P1_321_Tran VINCENT 500.00 to VINCENT 230.00 first contingency as system adjustment,
5:‘1:‘;‘ ';‘;?‘ZTIS 0024190 Circuit 3 0.00 -AND- line_MVP_P1_136_Line VINCENT 500.0 P6* 0"2:'37:5'"9 107.9 1232
o MESA CAL 500.0 Circuit 1 9
ran_ MIVP._ P1 328, Tran MESA CAL 500.00 t0 MESA CAL The PG overloads could be eliminated by operational
24386 MESA CAL 500 24390 230,00 Circuit 2MESA2T 13.80 -AND- o5 overlapping |40 o0 ::"SEE:;:G““C'I“:S'; 5‘;3:':5 d;ff;'”:':ﬁ:;z";::;
mesadi13.841 tran_MVP_P1_329_Tran MESA CAL 500.00 to MESACALS singles . : ’esp:m ‘:\ m‘; "Ngs‘em'ﬂ Bas‘?‘ e o ot
230,00 Cireuit VIESAST 13.80 contingency as system adjustment
line_MVP_P1_254_Line MIDWAY 500.0 to WIRLWIND 500.0
24590 MW_VINCNT_12 500 24156 | 7 &-MVP-P1-254.1 i
VNCNTS0 11 Circuit 3-AND- line_MVP_P1_252_Line MIDWAY 500.0to P6* °V:"La’:e”;"9 14 | 1164 168 | 1189
VINCENT 500.0 Circuit 2 9
line_MVP_P1_254_Line MIDWAY 500.0 to WIRLWIND 500.0
24592 MW_VINCNT_22 500 24156 | 1o~ v = =>4 . overlapping
VINGENT 5002 1 Circuit 3 -AND- line_MVP_P1_250_Line MIDWAY 500.0 to P nges 17.6 1166 17.0 1190 The P6 overloads ith heavy Path 26 fow scenarios
:"Ncyfﬂ’afg‘;-ozg';“:“ 1 ORS00 S WIRGWING 5300 north to south upto the 4000 MW of imit and from
30060 MIDWAY 500 24591 i3 AN o Np. e 252 L V(\/(I,IDWAV 5000 o5 overlapping | 4. &0 . 400 south to north up to the 3000 MW limit could be
MW_VINCNT_115001 1 v‘lzzystmrsom;g"si y e 0to singles & : ; . eliminated by operational mitigation actions, by reducung
line_MVP_p1. zsgctw‘:‘e MIDWAY 500.0 to WIRLWIND 500.0 power flow import o export via Path 26 afer he fst
30060 MIDWAY 500 24593 - - contingency of the P6 contingent
Circuit 3 -AND- line_MVP_P1_250_Line MIDWAY 500.0 to P6* overlapping | 445 4 M7.7 1180 1198 ency ency.
MW_VINCNT_215002 1 singles
VINCENT 500.0 Circuit 1




30060 MIDWAY 500 24593

P1DC_PDCI2_PDCI CONVERTER MONOPOLE #2 -AND-

| overlapping
VNN 2150021 line_MVP_p1_250_Line MIDWAY S00.0to VINCENT 500.0 P s 19 | 1053 1068 | 1135
Circuit 1
line_MVP_P1_252_Line MIDWAY 500.0 to VINCENT 500.0 Aways Crecible The N-2 overloads for the operating scenarios with
;‘;Zﬁ; x&mm’g‘gﬁf 0| Circuit 2 -AND- line_MVP_P1_250_Line MIDWAY 500.0to N-2 Common 164.4 162.7 134 1307 1629 1658 heavy Path 26 fiow from north to south
VINCENT 500.0 Circuit 1 Corridor (B1/B2/B3/BE/S1/52) could be eliminated by the PGAE
Path 26 RA 9 d the SCE Path 26
line_ MVP_P1_250,_Line MIDWAY 500.0 to VINCENT 500.0 Aways Credible RAS droppin loads. The N-2 overoads for e operating
fwo‘g/sowngllnwvi‘? ;ﬁf}:}sagi Circuit 1-AND- line_MVP_P1_252_Line MIDWAY 500.0 to N2 Common 1120 112 114 13 132 scanarlo with heavy Path 26 flow fram south to north
- - VINCENT 500.0 Circuit 2 Corridor (B9) requires further investigation.
line_MVP_P1_293_Line CVSUB230 230.0 to MIRAGE 230.0 "
21007 CVSUB230 230 21076 Circuit 1-AND- P1L-1ID4_ 21113 WIXOM_SS 22356 IMPRLVLY P6* overlapping 1263 1163 1165
RAMON2302301 1 oot singles
G1_610_Gen MountainView Block 1 -AND- The power import rom import should be curtaied for 1D
21007 CVSUB230230 21076 line_MVP_P1_293_Line CVSUB230 230.0 to MIRAGE 230.0 P3* G- 1035 | 1022 1o eliminate the P3 and PG overloads after the 1st event
RAMON23023011 N
Circuit 1 of P6IP3 contingency as system adjustment, The
line_MVP_P1_295_Line RAMON230 230.0 to MIRAGE 230.0 ) overloads in the long term could be addressed by Path
mﬁz’z";ﬁ'im 23024806 | it 2 -AND- line_MVP_P1_283. Line CVSUB230 230.0 to P6* °V:"“a’:e”;"9 1242 | 1203 1348 | 1618 | 1589 1017 42 RAS update.
MIRAGE 230.0 Circuit 1 g
line_MVP_P1_293_Line CVSUB230 230.0 to MIRAGE 230.0
B a2 023028% | iruit 1-AND- ine_MVP_P1_294_Line RAMON230230.0%0 | pgr | ©'S1oPPn9 1024 1068 | 1280 | 1257
MIRAGE 230.0 Circuit 1 9
P1L-SDGE30RAS0_23310 OCOTILLO-22885 SUNCREST 500KV
22357 IV PFC1 230 22358 IV PFC - | overlapping
230 #1and #2 &1 -AND- line_MVP_P1_278_Line ECO 500.0 to MIGUEL P6* singles 121.2 109.6 116.8 17.0 1321 Rely on existing TL50001 Gen Drop RAS or TL50003
500.0 Clrcuit 1 Gen Drop RAS before completion of the IS approved
Imperial Valley-North of SONGS 500 kY Line project.If
ihis i not enough to mitigate the overloads, congestion
and addifonal syst
used after the frst coningency of the PG evens. The
Imperial Valley-North of SONGS 500 kY Line project
22609 OTAYMESA 230 20149 Til- P1L-SDGE30RAS0_23310 OCOTILLO-22885 SUNCREST 500KV lappir :;?2 2034) mitgate this overload concer in the long
&1 -AND- line_MVP_P1_278_Line ECO 500.0 to MIGUEL 3 overlapping 1250 1345 1336 106.7 .
23023011 singles

500.0 Circuit 1

Note (*): P6 and P3 results are reported without System adjustment between the two single P1 events

(**): Loading level in blank cell is less than 100% of applicable rating



2024-2025 1SO Reliability Assessment - Study Results

Study Area:
High/Low Voltages

Southern 1SO Bulk

& California ISO

Substation

Contingency (All and Worst P6)

Category

Category Description

High/Low Voltage

Voltage PU (Baseline

Voltage PU (Sensitivity Scenarios)

B1: 2026
Summer
Peak

B2: 2029
Summer
Peak

B3: 2034
Summer
Peak

B4: 2039
Summer
Peak

B5: 2029
Summer-Off
Peak

B6: 2034
Winter Peak

B7: 2026
Spring Off-
Peak

B8: 2029
Spring Off-
Peak

B9: 2034
Spring Off-
Peak

B10: 2039
Spring Off-
Peak

$1:2029 SP
High CEC
Forecast

SZ:H2::6 sp $3:2026 OP |S4:2039 SP LA
o vy BESS Charging| Basin Hi-gas
Min Gas Gen 7

Project & Potential Mitigation Solutions

No high or low voltage vialation for P1 through P7 contingencies

California 1SO/IOP

August 15, 2024

Page 3 0f 8



2024-2025 1SO Reliability Assessment - Study Results

Study Area: Southern ISO Bulk Py ) .
Voltage Deviation <7 CO||Forn o |SO
Post Cont. Voltage Deviation % (Baseline Scenarios) Post Cont. Voltage Deviation % (Sensitivity Scenarios)
Substation Contingency Category CategO_ry B1:2026 | B2:2029 | B3:2034 | B4:2039 | B5:2029 B6: 2034 B7.: 2026 BS_: 2029 BQ_: 2034 B1Q: 2039 $1: 2029 SP High S2: 2026 SP Heayy S3 2026 OP BESS S4: 2939 §P LA Project & Potential Mitigation Solutions
Description Summer | Summer | Summer | Summer |Summer-Off Winter Peak Spring Off- | Spring Off- | Spring Off- | Spring Off- CEC Forecast Renewable & Min Charaina Sensifivit Basin Hi-gas
Peak Peak Peak Peak Peak Peak Peak Peak Peak Gas Gen ging y retirement

No voltage deviation vialation for P1 and P3 contingencies

California ISO/IOP

August 15, 2024

Page 4 of 8



California ISO/IOP

2024-2025 ISO Reliability Assessment - Study Results

Study Area: Southern ISO Bulk oM . .
Transient Stability 4 Colll:orn ia ISO
Transient Stability Performance
Baseline Scenarios Sensitivity Scenarios
Contingency Category Diztci?p(:irg 0 S SP Hich CEC S o <5 Charai Potential Mitigation Solutions
B2: 2029 Summer Peak B3:2034 Summer Peak | B7: 2026 Spring Off-Peak 1:2029 SP High CE 3: 2026 OP BESS Charging
Forecast Sensitivity
Oll_LuglOSOOkV - P1.3: 3PH 4 cycle fault at Lugo 500kV w/ loss of Lugo- p1 Sllngle stable stable stable stable stable criteria met
Victorville 500kV Contingency
02_IV500kV - P1.3: 3PH 4 cycle fault at Imperial Valley 500kV w/ loss of Single L
Imperial Valley-North Gila 500KV P1 Contingency stable stable stable stable stable criteria met
03_PV500KV - P1.1: 3PH 4 cycle fault at Palo Verde w/ loss of Palo Verde Unit No.1 P1 Cori'i:g';ncy stable stable stable stable stable criteria met
05_Eldorado230kV - P1.3: 3PH 4 cycle fault at Eldorado 230 kV w/ loss of Cima- P1 Single stable stable stable stable stable criteria met
Eldorado-Pisgah No.1 230 kV Contingency
O§7P|sgah230kv - P1.3: 3PH 4 cycle fault at Pisgah 230 kV w/ loss of Cima-Eldorado- P S!ngle stable stable stable stable stable criteria met
Pisgah No.1 230 kV Contingency
07_Lugo230kV - P1.3: 3PH 4 cycle fault at Lugo 230 kV w/ loss of Lugo-Pisgah No.2 P1 S|lng|e stable stable stable stable stable criteria met
230kV Contingency
12_Eldorado500kV - P1.2: 3PH 4 cycle fault at Eldorado 500kV w/ loss of Eldorado- P Single stable stable stable stable stable criteria met
Mohave 500kV & series cap bypass of Eldordo-Eld_Lugo_11 500kV Contingency
13_Eldorado500kV - P1.2: 3PH 4 cycle fault at Eldorado 500kV w/ loss of Eldorado- P1 Single stable stable stable stable stable criteria met
Mohave 500kV & Lugo-Mohave 500kV line shunt Contingency
15A_Valley500kV - Pj .2: 3PH 4 cycle fault at Valley 500kV w/ loss of Serano-Valley P S!ngle stable stable stable stable stable criteria met
500kV w/ loss of Santiago SC Contingency
16_RanchoVista500kV - P1.2: 3PH 4 cycle fault at Rancho Vista 500kV w/ loss of P1 Single stable stable stable stable stable criteria met
Rancho Vista-Serrano 500kV w/ loss of Santiago SC Contingency
19_SanOnofre230kV - P1.2: 3PH 4 cycle fault at San Onofre 230kV w/ loss of P Single stable stable stable stable stable criteria met
NSONGS-San Onofre No.1 230kV w/ loss of Santiago SC Contingency
21_EI||s230le- P1.2: 3PH 4 cycle fault at Ellis 230kV w/ loss of Ellis-Santiago 230kV P1 S|lng|e stable stable stable stable stable criteria met
w/ loss of Santiago SC Contingency
22_NSONGS230kV - P1.2: 3PH 4 cycle fault at NSONGS 230kV w/ loss of NSONGS- P Single stable stable stable stable stable criteria met
Viejo 230kV w/ loss of Santiago SC Contingency
24_N.Gila500kV - P1.2: 3PH 4 cycle fault at N.Gila 500kV w/ loss of Hoodoo Wash- P1 Single stable stable stable stable stable criteria met
N.Gila 500kV w/ loss of Santiago SC Contingency
25A_Valley500kV - P1.2: 3PH 4 cycle fault at Valley 500kV w/ loss of Serrano-Valley Single -
500kV including loss of Devers SVCs & Cap Bank P Contingency stable stable stable stable stable criteria met
27_Serrano500kV - P1.2: 3PH 4 cycle fault at Serrano 500kV w/ loss of Mira Loma- P1 Single stable stable stable stable stable criteria met
Serrano 500kV including loss of Devers SVCs & Cap Bank Contingency
28_Devers500kV - P1.2: 3PH 4 cycle fault at Devers 230kV w/ loss of Devers-Valley P Single stable stable stable stable stable criteria met
No.2 500kV including loss of Devers SVCs & Cap Bank Contingency
29_Devers500kV - P1.2: 3PH 4 cycle fault at Devers 500kV w/ loss of Devers-Red P1 Single stable stable stable stable stable criteria met
Bluff No.2 500kV including loss of Devers SVCs & Cap Bank Contingency
30_N.Gila500kV - P1.2: 3PH 4 cycle fault at N.Gila 500kV w/ loss of Hoodoo Wash- P Single stable stable stable stable stable criteria met
N.Gila 500kV including loss of Devers SVCs & Cap Bank Contingency
88_P|sgah230kV - P1.3: 3PH 4 cycle fault at Eldorado 230 kV w/ loss of Cima- P1 S|lng|e stable stable stable stable stable criteria met
Eldorado-Pisgah 230 kV Contingency
89_Lugo230kV - P1.3: 3PH 4 cycle fault at Lugo 230 kV w/ loss of Lugo-Pisgah 230 P S!ngle stable stable stable stable stable criteria met
kv Contingency
001a_P1-2_SIn500kV - P1-2: 3PH 4cycle SIn500kV fault, loss of HAllen-Sloan Cyn P1 S|lng|e stable stable stable stable stable criteria met
500kV Ckt Contingency
002_P1-2_HAI500kV - P1-2: 3PH 4cycle HAllen500kV fault, loss of HAllen-Mead 1 Single stable stable stable stable stable criteria met
500kV Line [WHAE SC byp] Contingency
003_P1-2_Cry500kV - P1-2: 3PH 4cycle Crystal500kV fault, loss of Crystal- Single T
McCullough 500KV Line [WHAE SC byp] P1 Contingency stable stable stable stable stable criteria met
004_P1-2_HAI500kV - P1-2: 3PH 4cycle HAllen500kV fault, loss of HAllen-Crystal N Single -
500KV Line [WHAE SC byp] P1 Contingency stable stable stable stable stable criteria met
020_P2-3_SIn500KV - P2-3: CB SC852 HAllen-Sloan + Sloan Cyn 500/230KV Xfmr 1 P2 '”tem’fgarteaker stable stable stable stable stable criteria met
47_Sylmar230KV - P4: 3Ph line fault on Pardee-Sylmar No.2 230 kV with stuck -
breaker at Sylmar followed by loss of Eagle Rock-Sylmar 230 kV P4 stuck breaker stable stable stable stable stable criteria met
48_Sylmar230kV - P4: 3Ph line fault on IG?uld-Sylmar 230 kV with stuck breaker at Pa stuck breaker stable stable stable stable stable criteria met
Sylmar followed by loss of Sylmar Bank 'E
50_Sylmar230kV - P4: 3Ph line fault on Pardee-Sy!rr]ar No.1230 kv with stuck P4 stuck breaker stable stable stable stable stable criteria met
breaker at Sylmar followed by loss of Sylmar Bank 'F
56_Lugo500kV - P4: 3Ph line faglt onl Lugo-Vincent No.2 500 kV with stuck breaker at Pa stuck breaker stable stable stable stable stable criteria met
Lugo followed by loss of Lugo-Victorville 500 kV
57_MiraLoma500kV - P4: 3Ph line fault on Mira Loma-Rancho Vista 500 kV with stuck -
breaker at Mira Loma followed by loss of Mira Loma-Serrano No.1 500 kV P4 stuck breaker stable stable stable stable stable criteria met
58_MiraLoma230kV - P4: 3Ph line fault on Mira Loma-Walnut 230 kV with stuck Pa stuck breaker stable stable stable stable stable criteria met
breaker at Mira Loma followed by loss of Chino-Mira Loma No.2 230 kV
59_MiraLoma230kV - P4: 3Ph line fault on Mira Loma-Olinda 230 kV with stuck P4 stuck breaker stable stable stable stable stable criteria met

breaker at Mira Loma followed by loss of Chino-Mira Loma No.3 230 kV

August 15, 2024
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California ISO/IOP

2024-2025 ISO Reliability Assessment - Study Results

Study Area: Southern ISO Bulk oM . .
Transient Stability 4 Colll:orn ia ISO
Transient Stability Performance
Baseline Scenarios Sensitivity Scenarios
Contingency Category Diztci?p(:i?)/ 0 S SP Hich CEC S o <5 Charai Potential Mitigation Solutions
B2: 2029 Summer Peak B3:2034 Summer Peak | B7: 2026 Spring Off-Peak 1:2029 SP High CE 3: 2026 OP BESS Charging
Forecast Sensitivity
60_MiraLoma230kV - P4: 3Ph line fault on Mira Loma-Rancho Vista No.1 230 kV with P4 stuck breaker stable stable stable stable stable criteria met
stuck breaker at Mira Loma followed by loss of Mira Loma-Vista No.2 230 kV
[0 T_RancnoVIStaZ3UKV - P47 3PT 1Ne T1ault on Etwanda-Rancno VISta NO. T Z3U KV
with stuck breaker at Rancho Vista followed by loss of Mira Loma-Rancho Vista No.2 P4 stuck breaker stable stable stable stable stable criteria met
220 L\/
62_RanchoVista230kV - P4: 3Ph line fault on Padua-Rancho Vista No.1 230 kV with P4 stuck breaker stable stable stable stable stable criteria met
stuck breaker at Rancho Vista followed by loss of Etiwanda-Rancho Vista No.2 230 kV
63_Serrano230kV - P4: 3Ph line fault on Chino-Serrano 230 kV with stuck breaker at -
; P4 stuck breaker stable stable stable stable stable criteria met

Serrano followed by loss of Lewis-Serrano No.1 230 kV
64_Serrano230kV - P4: 3Ph line fault on Lewis-Serrano No.2 230 kV with stuck -
breaker at Serrano followed by loss of SONGS-Serrano 230 kV P4 stuck breaker stable stable stable stable stable criteria met
65_Vincent500kV - P4: 3Ph line fault on Mesa-Vincent 500 kV with stuck breaker at Pa stuck breaker stable stable stable stable stable criteria met
Vincent followed by loss of Midway-Vincent No.2 500 kV
66_Vincent500kV - P4: 3Ph line fault on Antelope-Vincent No.1 500 kV with stuck -
breaker at Vincent followed by loss of Lugo-Vincent No.2 500 kV P4 stuck breaker stable stable stable stable stable criteria met
67_Vincent230kV - P4: 3Ph line fault on Mesa-Vincent No.2 230 kV with stuck breaker Pa stuck breaker stable stable stable stable stable criteria met
at Vincent followed by loss of Santa Clara-Vincent 230 kV
69_Whirlwind500kV - P4: 3Ph line fault on Midway-Whirlwind 500 kV with stuck -
breaker at Whirhwind followed by loss of Vincent-Whirlwind 500 kV P4 stuck breaker stable stable stable stable stable criteria met
70_Chino230kV - P4: .3Ph line fault on Chino-Viejo 230 kV with stuck breaker at Chino Pa stuck breaker stable stable stable stable stable criteria met
followed by loss of Chino-Serrano 230 kV
71_Ellis230kV - P4: 3Ph line fault on BarreW-Ellis No.2 230 kV with stuck breaker at -
Elis followed by loss of Ells-Santiago 230 kV P4 stuck breaker stable stable stable stable stable criteria met
72_Ellis230kV - P4: 3Ph line fault on Ellis-Johanna 230 kV with stuck breaker at Ellis -
followed by loss of Barre\W-Ellis No.1 230 kV P4 stuck breaker stable stable stable stable stable criteria met
73_Goodrich230kV - P4: 3Ph line fault on Goodrich-Gould 230 kV with stuck breaker -
at Goodrich followed by loss of Goodrich-Mesa 230 kV P4 stuck breaker stable stable stable stable stable criteria met
77_SantaClara230kV - P4: 3Ph line fault on Moorpark-Santa Clara No.1 230 kV with Pa stuck breaker stable stable stable stable stable criteria met
stuck breaker at Santa Clara followed by loss of Goleta-Santa Clara No.1 230 kV
80_Pardee230kV - P4: 3Ph line fault on Bailey-Pardee 230 kV with stuck breaker at -
Pardee followed by loss of Pardee-Vincent No.1 230 kV P4 stuck breaker stable stable stable stable stable criteria met
85_VillaPark230kV - P4: 3Ph line fault on BarreW-Villa Park 230 kV with stuck breaker Pa stuck breaker stable stable stable stable stable criteria met
at Villa Park followed by loss of Serrano-Villa Park No.1 230 kV
86_Lewis230kV - P4: 3.Ph line fault on Barre-Lewis 230 kV with stuck breaker at Lewis P4 stuck breaker stable stable stable stable stable criteria met
followed by loss of Lewis-Serrano No.2 230 kV
040_P4-2_HAI500KV - P4-2: 3PH line fault at HAllen 500KV, loss of HAE with stuck Pa stuck breaker stable stable stable stable stable criteria met
HAllen CB
04037P4-27HAI500kV - P4-2: 3PH line fault at HAllen 500kV, loss of HAllen-Sloan P4 stuck breaker stable stable stable stable stable criteria met
with stuck HAllen CB
E?JEFE’;4-2_EId500kV - P4-2: 3PH line fault at Eldorado 500kV, loss of HAE with stuck Pa stuck breaker stable stable stable stable stable criteria met
042_P4-2_SIn500kV - P4-2: 3PH line fault at Sloan 500kV, HAllen-Sloan + Sloan -
500/230KV Xfmr [stuck Sloan CB SC852] P4 stuck breaker stable stable stable stable stable criteria met
122_Midway500kV - P6.1: 3PH 4 cycle fault at Midway 500 kV w/ loss of Midway- overlapping T
Vincent No.1 & Midway-Whirlwind No.3 + No RAS P6 singles stable stable stable stable stable criteria met
1287IPPDC?p|p0Ie - P7.2: SLG fault at Adelanto 500kV followed by loss of IPP Bipole p7 common structure stable stable stable stable stable criteria met
Converters with North-to-South flow
1.29‘PD(.:I_blp0|e‘SPS - P7.2: SLG fault at Sylmar SCE followed by loss of PDCI P7 common structure stable stable stable stable stable criteria met
Bipole with North-to-South flow
144_MiraLoma500kV - P7.1: 1PH 4 cycle fault at Mira Loma 500kV w/ loss of Mesa- p7 common structure tabl tabl tabl tabl tabl iteri "
Mira Loma 500k & Chino-Mira Loma No.3 230kV staple staple staple staple staple criteriame
070a_P7-1_HAI500kV - P7-1: 3PH 4cycle HAllen500kV fault, loss of HAM + HA-SIn -

) P7 common structure stable stable stable stable stable criteria met
500KV Lines [No RAS]
071a_P7-1_HAIS00KY - P7-1: 3PH 4cycle HAllen500kY fault loss of HAM + HA-Sin P7 common structure stable stable stable stable stable criteria met

500KV Lines [WRAS]

August 15, 2024
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2024-2025 I1SO Reliability Assessment - Study Results

Study Area:

Southern ISO Bulk

Single Source Substation with more than 100 MW Load

&> California ISO

Substation

Load Served (MW)

2026 Summer Peak

Post Cont. Voltage Deviation % (Baseline Scenarios)

Post Cont. Voltage Deviation % (Sensitivity Scenarios)

B1: 2026
Summer Peak

B2: 2029
Summer Peak

B3: 2034
Summer Peak

B4: 2039
Summer Peak

B5: 2029
Summer-Off
Peak

B6: 2034
Winter Peak

B7: 2026
Spring Off-
Peak

B8: 2029
Spring Off-
Peak

B9: 2034
Spring Off-
Peak

B10: 2039
Spring Off-
Peak

S1:2029 SP
High CEC
Forecast

S2: 2026 SP
Heavy
Renewable &
Min Gas Gen

S3: 2026 OP
BESS
Charging
Sensitivity

S4:2039 SP
LA Basin Hi-
gas retirement

Potential Mitigation Solutions

No single source substation with more than 100 MW

California ISO/IOP

August 15, 2024
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2024-2025 ISO Reliability Assessment - Study Results

Study Area:
Single Contingency Load Drop

Southern ISO Bulk

&> California I1SO

Worst Contingency

Category

Category
Description

Amount of Load Drop (MW)

Post Cont. Voltage Deviation % (Baseline Scenarios)

Post Cont. Voltage Deviation % (Sensitivity Scenarios)

B1:2026
Summer Peak

B2: 2029
Summer Peak

B3:2034
Summer Peak

B4: 2039
Summer Peak

B5: 2029
Summer-Off
Peak

B6: 2034
Winter Peak

B7: 2026
Spring Off-
Peak

B8: 2029
Spring Off-
Peak

B9: 2034
Spring Off-
Peak

B10: 2039
Spring Off-
Peak

S1:2029 SP
High CEC
Forecast

S2:2026 SP
Heavy
Renewable &
Min Gas Gen

$3: 2026 OP
BESS
Charging
Sensitivity

S4:2039 SP
LA Basin Hi-
gas retirement

Potential Mitigation Solutions

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

California 1ISO/IOP

August 15, 2024
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