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&> California ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

California ISO/TPID

2022 SP 2030
2022 2025 2030 20255p | 202 SPOP | 2030 s
Overloaded Facility Contingency (All and Worst P6) Category Category Description 2022 Winter | 2025 Winter [ 2030 Winter | 2022 Spring | 2025 Spring | . Hi Renew & eavy Retirement ummer Project & Potential Mitigation Solutions
Summer Summer Summer High CEC . Renewable Peak w/o
Peak Peak Peak Off-Peak [ Off-Peak Min Gas : of QF -
Peak Peak Peak Forecast & Min Gas . Facility
Gen Generations
Gen Rerates
Base Case PO N-0 106.8 104.6 97.3 NA NA NA 40.0 321 105.6 309 97.8 NA 97.4
KASSON 115/60KV TB 1 P13 N-1 108.9 108.1 99.7 NA NA NA 34.8 28.0 110.0 27.0 95.6 NA 99.8
KASSON 115KV SECTION 1D P2-2 Bus Fault 1112 107.7 102.8 NA NA NA 34.9 27.9 109.6 28.1 95.1 NA 103.0
Non-Bus Tie Break
KASSON - 1D 115KV & LAMMERS-KASSON LINE P2-3 on “SFal'JeIt rearerl 1112 107.6 102.7 NA NA NA 34.9 27.9 109.5 27.3 95.1 NA 103.0
mSESON - 1D 115KV & SCHULTE SW STA-KASSON-MANTECA P2-3 N°”'B“:L'jt8reaker 128.9 113.3 115.0 NA NA NA 34.9 28.0 1156 26.3 100.1 NA 1148
Non-Bus Tie Break
KASSON - 1D 115KV & VIERRA-TRACY-KASSON LINE P2-3 on “SFal'JeIt rearerl 1173 108.4 103.9 NA NA NA 34.9 28.0 110.4 295 96.5 NA 104.0
Base Case PO N-0 121.0 118.7 109.6 NA NA NA 53.3 37.2 119.7 35.3 112.1 NA 109.7
KASSON 115/60KV TB 1 P13 N-1 1231 1223 112.0 NA NA NA 46.4 323 1243 309 109.2 NA 112.1
KASSON 115KV SECTION 1D P2-2 Bus Fault 125.6 121.8 115.4 NA NA NA 46.6 323 123.8 309 108.8 NA 115.6
Manteca 60 kV Line No. 1 Non-Bus Tie Breaker System Upgrade/ Preferred Resources/Operating
(Different sections) KASSON - 1D 115KV & LAMMERS-KASSON LINE P2-3 ot 125.6 1217 115.4 NA NA NA 34.9 27.9 109.5 322 95.1 NA 103.0 | <yiution as needed
mSESON - 1D 115KV & SCHULTE SW STA-KASSON-MANTECA P2-3 N°”'B“:L'jt8reaker 145.0 128.0 128.7 NA NA NA 46.6 323 130.5 31.0 1143 NA 1286
Non-Bus Tie Break
KASSON - 1D 115KV & VIERRA-TRACY-KASSON LINE P2-3 on “SFal'JeIt reaker! 1324 122.6 116.6 NA NA NA 46.6 323 124.7 30.9 110.2 NA 116.7
KASSON 115/60KV TB 1 P13 N-1 100.2 99.6 913 NA NA NA 34.8 28.0 101.2 309 95.6 NA 91.4
KASSON 115KV SECTION 1D P2-2 Bus Fault 102.3 99.2 94.0 NA NA NA 34.9 27.9 100.9 322 95.1 NA 94.2
Non-Bus Tie Break
KASSON - 1D 115KV & LAMMERS-KASSON LINE P2-3 on “SFal'JeIt rearerl 1023 99.1 94.0 NA NA NA 34.9 27.9 100.8 31.0 95.1 NA 94.2
mSESON - 1D 115KV & SCHULTE SW STA-KASSON-MANTECA P2-3 N°”'B“:L'jt8reaker 1182 104.3 104.9 NA NA NA 34.9 28.0 106.3 30.9 93.0 NA 104.8
Non-Bus Tie Break
KASSON - 1D 115KV & VIERRA-TRACY-KASSON LINE P2-3 on “SFal'JeIt rearer!  107.8 99.9 95.0 NA NA NA 34.9 28.0 1016 32,6 89.7 NA 95.2
Schulte - Lammers 115 kV Line P12 N-1 119.6 99.7 105.2 NA NA NA 43.4 3.4 99.7 8.5 66.5 NA 105.6
Non-Bus Tie Break
LAMMERS 115KV - RING R4 & R3 P2-3 on-bus e Breaker) 145, 90.1 94.6 NA NA NA 39.0 14 90.1 6.0 61.1 NA 95.0
Fault System Upgrade/ Preferred Resources/Operatin
Shulte - Kasson - Manteca 115 kV Line Non-Bus Tie Breaker A\l ! pgl p 8
LAMMERS 115KV - RING R1 & R4 P2-3 Fault 111.6 87.5 91.0 NA NA NA 36.9 2.6 87.6 6.9 58.4 NA 91.4  [Solution as needed
Non-Bus Tie Breaker
SCHULTE 115KV - MIDDLE BREAKER BAY 2 P2-3 ot 120.5 106.9 108.6 NA NA NA 415 24 106.2 43 63.9 NA 108.3
Base Case PO N-0 116.7 119.6 129.1 NA NA NA 53.4 326 1217 387 55.1 NA 129.6
NICOLAUS-WILKINS SLOUGH 60KV [7710] P1-2 N-1 100.6 103.1 1113 NA NA NA 46.0 281 104.9 334 475 NA 111.7
VACA-DIX 115/60KV TB 5 P13 N-1 1013 103.8 113.6 NA NA NA 46.2 283 107.2 335 48.1 NA 114.1
VACA-DIX 230/115KV TB 3 P13 N-1 102.8 106.0 115.0 NA NA NA 46.1 282 108.0 335 48.4 NA 115.6
VACA-DIX 230/115KV TB 4 P13 N-1 102.8 106.0 115.0 NA NA NA 46.1 282 108.0 335 48.4 NA 115.6
PLAINFLD SVD=V P1-4 N-1 114.1 116.4 125.1 NA NA NA 413 281 117.6 334 57.2 NA 125.7
VACA-DIX 230KV SECTION 1E P22 Bus Fault 103.7 106.8 116.0 NA NA NA 46.1 283 108.7 336 48.9 NA 117.3
VACA-DIX 230KV SECTION 2F P22 Bus Fault 103.1 106.1 115.3 NA NA NA 46.2 283 108.0 335 49.0 NA 116.4
VACA-DIX 115KV - MIDDLE BREAKER BAY 6 P2-3 Non'BusF;'threaker 102.8 105.8 115.1 NA NA NA 462 282 108.0 335 486 NA 115.7
VACA-DIX 230KV - SECTION 1E & 2E P2-4  |Bus Tie Breaker Falut| 104.4 107.4 1163 NA NA NA 46.1 283 109.4 336 49.4 NA 117.7
VACA-DIX 230KV - SECTION 2F & 2E P2-4  |Bus Tie Breaker Falut| 103.4 106.4 1153 NA NA NA 46.2 283 1083 336 49.2 NA 1165
Base Case PO N-0 115.4 1182 127.6 NA NA NA 53.6 337 120.3 39.5 54.7 NA 128.1
NICOLAUS-WILKINS SLOUGH 60KV [7710] P1-2 N-1 996 102.1 1102 NA NA NA 46.2 29.1 103.8 34.1 47.2 NA 110.6
VACA-DIX 115/60KV TB 5 P13 N-1 100.3 102.8 1124 NA NA NA 46.4 292 106.1 342 47.7 NA 1129
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&> California ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

California ISO/TPID

2022 SP 2030
2022 2025 2030 20255p | 202 SPOP | 2030 s
Overloaded Facility Contingency (All and Worst P6) Category Category Description 2022 Winter | 2025 Winter [ 2030 Winter | 2022 Spring | 2025 Spring | . Hi Renew & eavy Retirement ummer Project & Potential Mitigation Solutions

Summer Summer Summer High CEC . Renewable Peak w/o

Peak Peak Peak Off-Peak [ Off-Peak Min Gas : of QF -
Peak Peak Peak Forecast & Min Gas . Facility

Gen Generations

Gen Rerates

VACA-DIX 230/115KV TB 3 P13 N-1 101.8 105.0 113.8 NA NA NA 463 29.2 106.9 342 48.1 NA 114.4
VacaDixon-Plainfield 60 kV Line VACA-DIX 230/115KV TB 4 P13 N-1 101.8 105.0 113.8 NA NA NA 46.3 29.2 106.9 34.2 48.1 NA 114.4 |System Upgrade/ Preferred Resources/Operating
(Different sections)) PLAINFLD  SVD=V P1-4 N-1 113.8 114.9 123.8 NA NA NA 41.0 29.1 116.3 34.1 56.5 NA 1244 |Solution as needed

VACA-DIX 230KV SECTION 1E P22 Bus Fault 102.7 105.7 114.8 NA NA NA 463 29.2 107.6 342 485 NA 116.1

VACA-DIX 230KV SECTION 2F P22 Bus Fault 102.0 105.0 114.1 NA NA NA 46.4 29.2 106.9 342 486 NA 115.2

Non-Bus Tie Breaker

VACA-DIX 115KV - MIDDLE BREAKER BAY 6 P2-3 - 101.9 104.9 113.9 NA NA NA 46.4 292 106.9 342 482 NA 1145

VACA-DIX 230KV - SECTION 1E & 2E P2-4  |Bus Tie Breaker Falut| 103.4 106.3 115.2 NA NA NA 463 29.3 108.3 343 49.0 NA 116.5

VACA-DIX 230KV - SECTION 2F & 2E P2-4  |Bus Tie Breaker Falut| 102.3 105.3 114.2 NA NA NA 46.4 292 107.2 342 4838 NA 115.3

Base Case PO N-0 111.9 113.8 1216 NA NA NA 487 2338 115.7 309 55.2 NA 122.0

PLAINFLD SVD=V P14 N-1 109.6 108.8 115.8 NA NA NA 39.1 205 110.6 266 58.7 NA 116.4

VACA-DIX 230KV SECTION 1E P22 Bus Fault 99.3 1013 108.9 NA NA NA 42.0 206 103.2 267 49.3 NA 110.1

VACA-DIX 230KV SECTION 2F P22 Bus Fault 98.6 100.7 108.2 NA NA NA 42.1 206 1025 267 49.4 NA 109.2

Non-Bus Tie Breaker

VACA-DIX 115KV - MIDDLE BREAKER BAY 6 P23 - 98.6 100.7 108.1 NA NA NA 421 206 102.5 26.7 489 NA 108.6

VACA-DIX 230KV - SECTION 1E & 2E P2-4  |Bus Tie Breaker Falut| 100.0 101.9 109.2 NA NA NA 42,0 206 103.8 26.8 49.9 NA 110.4

VACA-DIX 230KV - SECTION 2F & 2E P2-4  |Bus Tie Breaker Falut|  99.0 100.9 108.3 NA NA NA 421 206 102.8 26.8 49.7 NA 109.4

WEST SACRAMENTO-BRIGHTON 115KV [4110] P12 N-1 99.6 89.6 106.9 NA NA NA 425 239 92.0 226 44.1 NA 93.8

WEST SACRAMENTO-BRIGHTON 115KV [4110] (DPWT_TP2- G i

ST SAC O-BRIGHTON 115KV [4110] (DPWT_ P2-1 ine Section w/o 99.4 89.3 106.7 NA NA NA 423 237 91.7 225 44.0 NA 936

BRIGHTN) Fault

W.SCRMNO - DE 115KV & WEST SACRAMENTO-BRIGHTON Non-Bus Tie Break

SCRMNO SKV & WEST SAC O-BRIGHTO P2-3 on-bus Tie Breaker|  106.7 1025 118.1 NA NA NA 4556 266 105.7 26.1 418 NA 106.1

LINE Fault

RIO 0SO 115KV - SECTION 2D & 1D P2-4  |Bus Tie Breaker Falut| 115.2 119.1 936 NA NA NA 56.8 16.3 1213 19.0 58.8 NA 95.8

P7-1:A4:17_Rio Oso-W 115 kV Line & W

—Rio Oso-West Sacramento 115 kV Line & West P7-1 DCTL 131.1 122.9 143.7 NA NA NA 53.8 262 125.2 25.0 55.2 NA 133.3

Sacramento-Brighton 115 kV Line

WEST SACRAMENTO-BRIGHTON 115KV [4110] P12 N-1 117.8 106.2 126.2 NA NA NA 50.6 25.1 109.1 231 51.0 NA 110.6

WEST SACRAMENTO-BRIGHTON 115KV [4110] (DPWT_TP2- G i

ST SAC O-BRIGHTON 115KV [4110] (DPWT_ P2-1 ine Section w/o 117.5 105.9 126.0 NA NA NA 50.4 24.9 108.7 23.0 50.8 NA 110.3

BRIGHTN) Fault

W.SCRMNO 115KV SECTION DE P22 Bus Fault 88.3 84.8 100.8 NA NA NA 427 19.4 87.7 195 35.8 NA 86.2

W.SCRMNO - DE 115KV & WEST SACRAMENTO-BRIGHTON Non-Bus Tie Break

SCRMNO SKV & WEST SAC O-BRIGHTO P2-3 on-bus Tie Breaker|  176.2 121.4 139.5 NA NA NA 54.9 281 125.1 271 487 NA 125.3

LINE Fault

RIO 0SO 115KV - SECTION 2D & 1D P2-4  |Bus Tie Breaker Falut| 136.6 141.2 111.2 NA NA NA 68.3 16.0 143.7 18.6 70.3 NA 113.8

P7-1:A4:16_Rio Oso-Woodland #1 115 KV Line & Rio Oso-

Wood d6§z|(1)125|?v L,°°d and > kVLine & Rio Oso P7-1 DCTL 111.0 114.1 87.5 NA NA NA 54.1 16.4 116.2 17.4 52.2 NA 85.5
Brighton-Davis 115 kV Line (Different P70;'AZT‘17 290 vvmet S 115KV lne & Weet System Upgrade/ Preferred Resources/Operating
sections) ~HAGL/_Rlo Lso-ivest sacramento ine & ves P7-1 DCTL 154.7 145.3 169.4 NA NA NA 64.6 27.9 148.1 25.8 64.9 NA 157.2  |Solution as needed

Sacramento-Brighton 115 kV Line

P7-1:A5:15_Rio Oso-Woodland No. 1 115 kV Line & Rio Oso-

5:15_Rio Oso-Woodland No. 1 115 kV Line & Rio Oso P7-1 DCTL 111.0 114.1 87.5 NA NA NA 54.1 16.4 116.2 17.4 52.2 NA 85.5

Woodland No. 2 115 kV Line

WEST SACRAMENTO-BRIGHTON 115KV [4110] P12 N-1 118.1 106.4 1265 NA NA NA 50.8 26.1 109.2 242 51.7 NA 110.9

WEST SACRAMENTO-BRIGHTON 115KV [4110] (DPWT_TP2- G i

ST SAC O-BRIGHTON 115KV [4110] (DPWT_ P2-1 ine Section w/o 117.8 106.1 126.2 NA NA NA 50.7 26.0 108.9 24.0 51.6 NA 110.7

BRIGHTN) Fault

W.SCRMINO 115KV SECTION DE P22 Bus Fault 88.4 84.7 101.0 NA NA NA 42.9 204 87.7 206 36.6 NA 86.4

W.SCRMNO - DE 115KV & WEST SACRAMENTO-BRIGHTON Non-Bus Tie Break

L|NSEC 0 SKV & WEST SAC O-BRIGHTO P2-3 on usFa:Tt reaker 1265 121.6 139.7 NA NA NA 55.0 292 125.3 281 493 NA 125.5
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&> California ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

2022 SP 2030
2022 2025 2030 20255p | 202 SPOP | 2030 s
Overloaded Facility Contingency (All and Worst P6) Category Category Description 2022 Winter | 2025 Winter [ 2030 Winter | 2022 Spring | 2025 Spring | . Hi Renew & eavy Retirement ummer Project & Potential Mitigation Solutions
Summer Summer Summer High CEC . Renewable Peak w/o
Peak Peak Peak Off-Peak [ Off-Peak Min Gas : of QF -
Peak Peak Peak Forecast & Min Gas . Facility
Gen Generations
Gen Rerates
RIO 0SO 115KV - SECTION 2D & 1D P2-4  |Bus Tie Breaker Falut| 136.7 1413 111.3 NA NA NA 68.3 17.1 143.8 19.6 70.4 NA 113.9
P7-1:A4:16_Rio Oso- i i0 Oso-
6_Rio Oso-Woodland #1 115 kV Line & Rio Oso P7-1 DCTL 111.1 114.2 87.6 NA NA NA 54.2 175 116.3 185 52.4 NA 85.7
Woodland #2 115 kV Line
P7-1:A4:17_Rio Oso- i
—Rio Oso-West Sacramento 115 kV Line & West P7-1 DCTL 155.0 1455 169.7 NA NA NA 64.7 289 148.3 269 65.5 NA 157.5
Sacramento-Brighton 115 kV Line
P7-1:A5:1 i - . i i -
5:15_Rio Oso-Woodland No. 1 115 kV Line & Rio Oso P7-1 DCTL 111.1 114.2 87.6 NA NA NA 54.2 175 116.3 185 52.4 NA 85.7
Woodland No. 2 115 kV Line
P7-1:A4:17_Rio Oso- i
—Rio Oso-West Sacramento 115 kV Line & West P7-1 DCTL 106.0 99.4 116.2 NA NA NA 435 213 101.3 203 447 NA 107.8
Sacramento-Brighton 115 kV Line
SALADO-CROWCREEK SS 60KV [0] P12 N-1 88.7 94.2 1135 NA NA NA 346 50.2 97.6 58.1 13.7 NA 112.7
SALADO-NEWMAN #2 60KV [7870] MOAS OPENED ON CRWS P12 N-1 67.9 727 85.4 NA NA NA 7.5 82.9 74.4 92.3 216 NA 100.4
LDG_CRWS LDJ
SALADO-NEWMAN #2 60KV [7870] MOAS OPENED ON CRWS P12 N-1 102.7 108.8 128.4 NA NA NA 39.6 53.5 110.7 61.9 15.9 NA i1, 1
LDG_CRWS LDJ
a/s\(l_;Agg\-/l\\llsE\/ngAjAN #2 60KV [7870] MOAS OPENED ON CRWS P12 N-1 95.9 101.6 122.1 NA NA NA 37.0 23.0 103.5 289 51.6 NA 143.6
Salado-Newman #1 or #2 60 kV Lines SAL/KDO NEWMAN #2 60K (7870 MOAS OPENED ON CRWS System Upgrade/ Preferred Resources/Operating
(Different sections) ) [78170] P1-2 N-1 79.9 84.1 100.7 NA NA NA 30.2 30.4 85.5 36.7 38.5 NA 100.0 |Solution as needed
LDG_CRWS LDJ
CROWCREEK SS-NEWMAN 60KV [0] P12 N-1 87.6 93.4 113.2 NA NA NA 34.0 220 95.4 276 475 NA 112.6
SALADO-CROWCREEK SS 60KV [0] P12 N-1 89.2 95.0 1135 NA NA NA 34.7 50.2 97.6 58.1 14.1 NA 112.7
SALADO-NEWMAN #2 60KV [7870] MOAS OPENED ON CRWS P12 N-1 102.4 109.2 129.6 NA NA NA 39.4 24.4 1111 305 54.3 NA 128.7
LDG_CRWS LDJ
CROWCREEK SS-NEWMAN 60KV [0] P12 N-1 937 100.6 120.2 NA NA NA 36.3 233 102.6 29.1 50.2 NA 119.7
SALADO-CROWCREEK SS 60KV [0] P12 N-1 95.2 102.2 120.6 NA NA NA 36.8 511 104.8 59.4 145 NA 119.7
Atlantic-Gold Hill 230 KV Line GOLDHILL 230KV SECTION 2D P22 Bus Fault 57.8 7.0 12.1 NA NA NA 44.3 8.7 8.2 17.8 103.9 NA 55 |Sensitivity only
X . . Non-Bus Tie Breaker .
Atlantic-Gold Hill 230 kV Line GOLDHILL - 2D 230KV & MIDDLE FORK-GOLD HILL LINE P2-3 - 57.8 NA NA NA NA NA 443 NA NA NA 103.9 NA NA  [Sensitivity only
Bellota-Riverbank-Melones 115 kV Line BELLOTA 230KV - SECTION 1E & 2E P2-4 Bus Tie Breaker Falut 111.8 98.5 111.7 NA NA NA 35.4 9.1 114.7 16.0 45.2 NA 111.9 |SPS recommended in 2019-2020 TPP
Bellota-Riverbank-Melones 115 kV'Line ge) | (5 oa0ky - SECTION 1E & 26 P2-4  |Bus Tie Breaker Falut| 110.1 98.8 98.2 NA NA NA 435 8.1 1143 40 52.0 NA 102.5  |SPS recommended in 2019-2020 TPP
(Bellota-Riverbank Tap)
S&!fgiﬁ'ﬁﬁ:cnhk)“e'ones LI5KVLine loe) | 5T 230KV - SECTION 1E & 2E P24 |Bus Tie Breaker Falut| 191.4 162.2 1725 NA NA NA 62.7 22.9 190.3 33.8 67.4 NA 181.7  |SPS recommended in 2019-2020 TPP
Bellota-Riverbank-Melones 115 kV'Line 1ge) | (5 ya0ky - SECTION 1E & 26 P2-4  |Bus Tie Breaker Falut| 221.6 195.2 208.6 NA NA NA 78.8 17 226.0 13.6 9.8 NA 2135  |SPS recommended in 2019-2020 TPP
(Riverbank Tap-Tulloch)
CORTINA 230/115KV TB 4 P13 N-1 103.1 107.0 107.5 NA NA NA 66.1 94.9 108.0 99.9 54.1 NA 11  |Operating procedure
Cortina 230/60 kV Transformer Bank 1 Non-Bus Tie Breaker
CORTINA 230KV - RING R2 & R1 P2-3 - 822 85.7 88.2 NA NA NA 43.4 89.9 86.7 105.0 25.6 NA 08  |Under Review
CURTISS-MI-WUK 115 KV BELLOTA 230KV - SECTION 1E & 2E P24  |BusTie Breaker Falut| 95.5 93.5 105.2 NA NA NA 77.9 221 100.5 223 86.9 NA 953  |SPS recommended in 2019-2020 TPP
VACA-DIX 230KV SECTION NA P22 Bus Fault 233 317 30.8 NA NA NA 103.6 57.7 318 14.9 95.1 NA 489 |Under Review
Non-Bus Tie Breaker . .
BDLSWSTA 230KV - MIDDLE BREAKER BAY 2 P2-3 21.1 28.0 28.9 NA NA NA 106.1 66.2 27.9 52.5 Diverge NA 602 |Under review
. Fault
Delta Pumps-Tesla 230 kV Line (Delta o o 530KV BUS (FAILURE OF NON-REDUNDENT Non-Redundant
Pumps-Altamont) ” ( ) P55 on-redundan 115 19.5 18.1 NA NA NA 107.6 61.8 195 24.2 Diverge NA 53.8  |Under Review
RELAY) Relay
P7-1:A4:13_Bi ing- i i ing-
3_Birds Landing-CC Sub 230kV Line & Birds Landing-| -/ | DCTL 21.0 27.9 28.9 NA NA NA 106.1 66.2 27.8 52.5 105.0 NA 603  |Under review
Contra Costa PP 230kV Line
_ | COLGATE-GRASS VALLEY 60KV [6490] P12 N-1 78.1 79.7 76.4 NA NA NA 453 105 78.2 19.4 104.2 NA 98.5 |Continue to monitor
Drum - Grass Valley - Weimar 60 kV Line - -
COLGATE-GRASS VALLEY 60KV [6490] P12 N-1 35.4 231 105.3 NA NA NA 17.9 289 24.2 30.5 142 NA 251 |Continue to monitor

California ISO/TPID
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&> California ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

2022 SP 2030
2022 2025 2030 20255p | 202 SPOP | 2030 s
Overloaded Facility Contingency (All and Worst P6) Category Category Description 2022 Winter | 2025 Winter [ 2030 Winter | 2022 Spring | 2025 Spring | . Hi Renew & eavy Retirement ummer Project & Potential Mitigation Solutions
Summer Summer Summer High CEC . Renewable Peak w/o
Peak Peak Peak Off-Peak [ Off-Peak Min Gas : of QF -
Peak Peak Peak Forecast & Min Gas . Facility
Gen Generations
Gen Rerates
P7-1:A5:19_Placer-Gold Hill No. 1 115 kV Li Placer-
Drum - Rio 0s0 115 kV No. 1 Line >:19_Placer-Gold Hill No. 1 115 kV Line and Placer P7-1 DCTL 12,6 245 130.1 NA NA NA 4538 15.8 25.8 6.6 18.6 NA 333 |Under review
Gold Hill No. 2 115 kV Line
P7-1:A5:19_Placer-Gold Hill No. 1 115 kV Li Placer-
Drum - Rio 0s0 115 kV No. 2 Line >:19_Placer-Gold Hill No. 1 115 kV Line and Placer P7-1 DCTL 13.6 26.7 165.4 NA NA NA 59.4 414 28.3 223 26.7 NA 36.8  |Under review
Gold Hill No. 2 115 kV Line
_ | COLGATE-GRASS VALLEY 60KV [6490] P12 N-1 46.9 423 102.1 NA NA NA 135 327 438 359 19.4 NA 448 |Continue to monitor
Drum-Grass Valley-Weimar 60 kV Line 57 LAS15 Pl Sold Al No. 1115 KV Li T
(Drum-Bonnie N) —AsiS_tracer-olo Rl Ro. ine and Flacer- P7-1 DCTL 622 56.8 119.5 NA NA NA 7.2 26.7 58.2 302 33.1 NA 59.1  |Under review
Gold Hill No. 2 115 kV Line
- Gold Hill 230/115 kV Transformer Addition
. Project
Drum-Higgins 115 kV Line (Chicago park.|GOMDHILL 115KV - SECTION 1F & 2 P24  |Bus Tie Breaker Falut| 117.4 63.7 32.8 NA NA NA 34.9 48 63.7 5.4 472 NA 680 || (0 cted ISD: Dec. 2024
Higgins) - Short term: Action Plan
P7-1:A5:19_Placer-Gold Hill No. 1 115 kV Line and Placer- P7-1 DCTL 84.2 87.6 117.6 NA NA NA 285 2238 89.4 16.6 39.1 NA 1040 |Under review
Gold Hill No. 2 115 kV Line
- Gold Hill 230/115 kV Transformer Addition
Project
GOLDHILL 115KV - SECTION 1F & 2F P2-4  |Bus Tie Breaker Falut| 143.8 56.4 205 NA NA NA 125 58.7 56.2 314 25.9 NA 62.4 | rO€C
- Expected ISD: Dec. 2024
- Short term: Action Plan
o , PLACER-GOLD HILL #1 115KV [3340] & PLACER-GOLD HILL #2 P6 N-1-1 <100 <100 176.1 NA NA NA <100 100.3 <100 <100 <100 NA 107.9  |Continue to monitor
Drum-Higgins 115 kV Line (Drum-Dutch |115KV [4290]
Flat 1) } y
PLACER-GOLD HILL #2 115KV [4290] & PLACER-GOLD HILL #1 P6 N-1-1 <100 <100 177.9 NA NA NA <100 100.3 <100 <100 <100 NA 107.8  |Continue to monitor
115KV [3340]
P7-1:A5:19_Placer-Gold Hill No. 1 115 kV Li Placer-
>:19_Placer-Gold Hill No. 1 115 kV Line and Placer P7-1 DCTL 883 96.9 160.8 NA NA NA 19.8 105.3 99.8 63.8 16.7 NA 119.0 |Continue to monitor
Gold Hill No. 2 115 kV Line
P7-1:A5:7_Atlantic-Gold Hill 230 KV Line & Rio Oso-Gold Hill
5:7_Atlantic-Gold Hill 230 kV Line & Rio Oso-Gold Hi P7-1 DCTL 58.4 47.4 195 NA NA NA 46.9 31.0 45.1 48 102.8 NA 55.7  |Sensitivity only
230 kV Line
BRNSWALT 115KV - RING R4 & R3 ppg |NonBusTieBreaker| 0 91.8 33.0 NA NA NA 116.8 53 92.0 39 975 NA 909  |Under revi
Drum-Rio Oso #1 115 kV Line (Brunswick ; - Fault : : : : : : : : : nder review
Tap 1-Dutch Flat 2 P7-1:A5:19_Placer-Gold Hill No. 1 115 kV Li Placer-
P ) >:19_Placer-Gold Hill No. 1 115 kV Line and Placer P7-1 DCTL 21.2 9.0 130.0 NA NA NA 77.8 47.9 7.5 26.5 51.0 NA 133 |Under review
Gold Hill No. 2 115 kV Line
BRNSWALT 115KV - RING R4 & R3 ppg |NomBusTieBreaker| 4 305 109.5 NA NA NA 86.9 9.8 29.6 10.1 51.2 NA 327 |Under revi
Drum-Rio Oso #1 115 kV Line (Brunswick ; - Fault : : : ' ' ' : ' ' nder review
Tap-Rio Oso P7-1:A5:19_Placer-Gold Hill No. 1 115 kV Li Placer-
P ) >:19_Placer-Gold Hill No. 1 115 kV Line and Placer P7-1 DCTL 29 16.1 157.6 NA NA NA 66.0 485 17.7 289 36.5 NA 26.7  |Under review
Gold Hill No. 2 115 kV Line
Drum-Ri #2 115 kV Line (Drum- __ |P7-1:A5:19_Placer-Gold Hill No. 1 115 kV Li Placer-
rum-Rio Oso #2 115 kV Line (Drum >:19_Placer-Gold Hill No. 1 115 kV Line and Placer P7-1 DCTL 315 17.6 1115 NA NA NA 78.5 50.4 16.6 29.3 59.0 NA 16.9  |Under review
Brunswick Tap 2) Gold Hill No. 2 115 kV Line
PALERMO-NICOLAUS 115KV [3210] MOAS OPENED ON -
P N-1-1 <100 <100 <100 NA NA NA <100 <100 <100 <100 <100 NA 1483 i
PALERMO_E.MRY J2 & RIO OSO-NICOLAUS 115KV [3440] 6 Sensitivity only
East Marysville-East Marysville Jct 115 kV
RIO OSO-NICOLAUS 115KV [3440] & PALERMO-NICOLAUS -
N-1-1 <100 <100 <100 NA NA NA <100 <100 <100 <100 <100 NA 147.3
115KV [3210] MOAS OPENED ON PALERMO_E.MRY J2 P6 Sensitivity only
MISSOURI FLAT-GOLD HILL #2 115KV [2670] (GOLDHILL- Line Secti o .
[26701( P2-1 ne Sectionw/o | o) 82.7 85.2 NA NA NA 66.9 10.6 84.2 116 97.2 NA 854 |Load Reconfiguration Recommended in 2017-2018 TPP
SHPRING2) Fault
MISSOURI FLAT-GOLD HILL #2 115KV [2670] (GOLDHILL- Line Secti o .
CHPRING [26701( P2-1 ine ‘;C 'I:” wlo | 1454 57.5 59.0 NA NA NA 42.2 28.1 58.3 8.6 63.4 NA 702 |Load Reconfiguration Recommended in 2017-2018 TPP
El Dorado-Missouri Flat #1 115 kV Line ) au —
(Apple Hill Tap 1-Placerville Tap 1) GOLDHILL 115KV SECTION 2F P22 Bus Fault 183 94.8 96.7 NA NA NA 39 19.7 96.9 287 9.1 NA 115.0 |Sensitivity only
GOLDHILL 115KV - SECTION 1F & 2F P2-4  |Bus Tie Breaker Falut| 18.3 96.6 96.5 NA NA NA 36 19.7 97.8 28.8 9.2 NA 1148 |Sensitivity only
GOLDHILL 115KV - SECTION 2G & 2F P2-4  |Bus Tie Breaker Falut 95.5 96.5 NA NA NA 19.7 973 287 NA 1152 |Sensitivity only
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&> California ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

California ISO/TPID

2022 SP 2030
2022 2025 2030 20255p | 202 SPOP | 2030 S
Overloaded Facility Contingency (All and Worst P6) Category Category Description 2022 Winter | 2025 Winter [ 2030 Winter | 2022 Spring | 2025 Spring | . Hi Renew & eavy Retirement ummer Project & Potential Mitigation Solutions
Summer Summer Summer High CEC . Renewable Peak w/o
Peak Peak Peak Off-Peak [ Off-Peak Min Gas : of QF -
Peak Peak Peak Forecast & Min Gas . Facility
Gen Generations
Gen Rerates
El Dorado-Missouri Flat #2 115 kV Line  |MISSOURI FLAT-GOLD HILL #2 115KV [2670] (GOLDHILL- Line Section w/o .
pP2-1 59.9 59.7 56.8 NA NA NA 41.9 229 57.7 34.2 101.8 NA 782  |Sensitivity onl
(Apple Hill Tap 2-Placerville Tap 2) SHPRING2) Fault ensitivity only
El Dorado—Mlssourl.FIat #2 115 kV Line |MISSOURI FLAT-GOLD HILL #2 115KV [2670] (GOLDHILL- P21 Line Section w/o 192.3 827 851 NA NA NA 67.2 10.8 841 12.0 97.0 NA 853 Load Reconfiguration Recommended in 2017-2018
(EI Dorado-Apple Hill Tap 2) SHPRING2) Fault TPP
Load Reconfiguration R in 2017-201
GOLDHILL 115KV - SECTION 1F & 2F P2-4  |Bus Tie Breaker Falut| 114.5 54.9 16.3 NA NA NA 32.0 43 54.7 4.0 43.4 NA 57.9 T‘;id econfiguration Recommended in 2017-2018
Higgins-Bell 115 kv Line P7-1:A5:19_Placer-Gold Hill No. 1 115 KV Line and PI
“HA9:53_Facer-kold il o. i€ and Facer- P7-1 DCTL 76.8 813 105.3 NA NA NA 246 27.4 83.0 17.6 33.4 NA 975  |Under review
Gold Hill No. 2 115 kV Line
TESLA D 230KV - SECTION 1D & 2D P2-4  |Bus Tie Breaker Falut|  50.8 84.6 150.5 NA NA NA 19.7 157.0 97.8 186.8 64.2 NA 166.8 |Continue to monitor
Lawrence Lab 115 kV Tap #1 NormRedundant
_Redu . .
TESLA 230KV BUS D (FAILURE OF NON-REDUNDENT RELAY) P5-5 Relay 50.8 84.6 150.5 NA NA NA 19.7 157.0 97.8 186.8 57.6 NA 166.8 |Continue to monitor
P7-1:A5:2_Ri -Atlantic 230 kV Line & Ri -Gold Hill
5:2_Rio Oso-Atlantic 230 kV Line & Rio Oso-Gold Hi P7-1 DCTL 0.0 0.0 0.0 NA NA NA 125.2 18.8 0.0 15.7 0.0 NA 00 [Sensitivity only
. . 230 kV Line
Lincoln - Pleasant Grove 115 kV Line D7-1.A52 Rio Oso-Atlantic 230 KV Line & Rio Oso-Gold Hill
~h:AsZ_Rlo Uso-Atlantic ine & Rio Bso-bold 1l P7-1 DCTL 57.4 50.9 111.3 NA NA NA 7.9 26.7 52.3 30.0 30.2 NA 529 |Sensitivity only
230 kV Line
Base Case PO N-0 76.4 88.7 100.3 NA NA NA 36.5 32.7 89.7 37.4 36.8 NA 100.4 |Under review
PALERMO-NICOLAUS 115KV [3210] MOAS OPENED ON . .
P6 N-1-1 <100 <100 115.1 NA NA NA <100 <100 <100 <100 <100 NA 117.1  |Continue to monitor
Nicolaus - Marysville 60 kV Line (Plumas-|PALERMO_E.MRY J2 & RIO OSO-NICOLAUS 115KV [3440] nu :
East Nicolaus)
RIO OSO-NICOLAUS 115KV [3440] & PALERMO-NICOLAUS . .
N-1-1 <1 <1 116.1 N N N <1 <1 <1 <1 <1 N 116.
115KV [3210] MOAS OPENED ON PALERMO_E.MRY J2 P6 00 00 6 A A A 00 00 00 00 00 A 6.3  [Continue to monitor
PALERMO-NICOLAUS 115KV [3210] MOAS OPENED ON . .
PALERMO_EMRY J2 & RIO OSO-NICOLAUS 115KV [3440] P6 N-1-1 <100 100.5 <100 NA NA NA <100 <100 100.5 <100 <100 NA 111.5 |Continue to monitor
Palermo-Pease 115 kV Line (Pease-Honcut PALERMO-NICOLAUS 115KV [3210] MOAS OPENED ON . .
P N-1-1 <100 <100 <100 NA NA NA <100 <100 <100 <100 <100 NA 105.7
Jet 1) PALERMO_E.MRY J2 & TABLE MTN-RIO SO 230KV [5700] 6 Continue to monitor
P7-1:A5:5_Colgate-Rio Oso 230 kV Line & Table Mountain-Rio] ., | DCTL 98.7 97.8 110.2 NA NA NA 37.6 38.1 100.5 39.8 55.4 NA 103.1 |Continue to monitor
0Os0 230 kV Line
P7-1:A5:6_Table Mountain-Rio Oso 230 k¥ Line & Palermo- P7-1 DCTL 933 94.2 105.7 NA NA NA 34.8 417 96.7 436 40.8 NA 98.2  |continue to monitor
Colgate 230 kV Line
- East Marysville 11 Transf Proj
Peachton-Pease 60 kV Line (Gridley-Live |P7-1:A5:20_Palermo-Pease 115 kV Line amd Pease-Rio Oso ast Marysville 115/60 kv Transformer Project
; pP7-1 DCTL 166.3 79.5 80.9 NA NA NA 54.9 314 80.6 13.1 72.2 NA 96.1 |- Expected ISD: Dec. 2022
Oak) 115 kV Line :
- Short term: Action Plan
RIO OSO 230KV SECTION 1D P2-2 Bus Fault 73.0 30.6 403 NA NA NA 322 9.8 31.9 8.0 102.5 NA 92.6  [Sensitivity only
Non-Bus Tie Breaker L
RIO 0SO - 1D 230KV & COLGATE-RIO 0SO LINE P2-3 73.0 30.6 40.3 NA NA NA 32.2 9.8 31.9 8.0 102.5 NA 92.6 |[Sensitivity only
. . . Fault
Pease-Rio Oso 115 kV Line (Olivehurst 57 1ASE ColrateRio Oso 230 KV Line & Table Mountain
Jet 1-E. Marysville Jct 1) "o _LoKgateio Uso ine & Table Mountain-iiol - po 4 DCTL 85.7 39.3 53.5 NA NA NA 31.2 195 40.7 16.4 116.2 NA 1140 |Sensitivity only
0Oso 230 kV Line
P7-1:A5:6_Table M in-Ri 230 kV Line & Palermo-
5:6_Table Mountain-Rio Oso0 230 kV Line & Palermo P7-1 DCTL 81.8 38.5 51.5 NA NA NA 29.2 19.7 39.5 16.8 98.8 NA 1102 |Sensitivity only
Colgate 230 kV Line
Pease-Ri 115 kV Li liveh P7-1:A5:5_Colgate-Ri 230 kV Line & Table M in-Ri
ease-Rio 050 115 kV Line (Olivehurst >:5_Colgate-Rio 0so 230 kV Line & Table Mountain-Rio| ., | DCTL 74.0 316 426 NA NA NA 324 17.8 32.9 13.2 112.8 NA 94.0 |Sensitivity only
Jct 1-Rio Oso) 0Oso 230 kV Line
RIO OSO 230KV SECTION 1D P2-2 Bus Fault 733 30.8 40.4 NA NA NA 32.7 9.9 32.0 8.1 102.7 NA 92.8 [Sensitivity only
Non-Bus Tie Breaker L
RIO 05O - 1D 230KV & COLGATE-RIO 0SO LINE P2-3 Fault 73.3 30.8 40.4 NA NA NA 32.7 9.9 32.0 8.1 102.7 NA 92.8 |[Sensitivity only
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Study Area:
Thermal Overloads
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Page 6

&> California ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

2022 SP 2030
2022 2025 2030 2025 SP 2025 SpoP H 2030 S
Overloaded Facility Contingency (All and Worst P6) Category Category Description 2022 Winter | 2025 Winter [ 2030 Winter | 2022 Spring | 2025 Spring | . Hi Renew & eavy Retirement ummer Project & Potential Mitigation Solutions
Summer Summer Summer High CEC . Renewable Peak w/o
Peak Peak Peak Off-Peak [ Off-Peak Min Gas : of QF -
Peak Peak Peak Forecast & Min Gas . Facility
Gen Generations
Gen Rerates
. . P7-1:A5:13_Pal -Nicol 115 kV Li B -Ri
Pease-Rio Oso 115 kV Line (Pease-E. | - kVSL' 3_Palermo-Nicolaus 115 kV Line & Bogue-Rio Oso P7-1 DCTL 78.0 32.1 38.4 NA NA NA 34.8 145 33.0 12.8 1075 NA 893 |Sensitivity only
Marysville Jct 1) P7-1:A5 I5neC Igate-Rio Oso 230 kV Line & Table M tain-Ri
~rAs_tolgate-Rio Uso ine & Table Mountain-Rio— po 4 DCTL 86.0 39.4 53.6 NA NA NA 31.7 195 4038 16.4 116.4 NA 1142 |Sensitivity only
0Oso 230 kV Line
P7-1:A5:6_Table M in-Ri 230 kV Li Pal -
5:6_Table Mountain-Rio Oso 230 kV Line & Palermo P7-1 DCTL 82.0 386 51.6 NA NA NA 29.7 19.8 39.6 16.8 99.0 NA 1104 |Sensitivity only
Colgate 230 kV Line
- Gold Hill 230/115 kV Transformer Addition
Project
GOLDHILL 115KV - SECTION 1F & 2F P2-4 Bus Tie Breaker Falut 106.6 41.3 15.5 NA NA NA 27.0 6.9 40.9 8.5 35.8 NA 41.7 rojec
) - Expected ISD: Dec. 2024
Placer - Bell 115 kV Line .
- Short term: Action Plan
P7-1:A5:7_Atlantic-Gold Hill 230 kV Line & Rio Oso-Gold Hill P7-1 DCTL 50.6 403 442 NA NA NA 65.2 27.8 37.7 34.0 105.9 NA 47.0  |Sensitivity only
230 kV Line
- Rio Oso Transformer Upgrade Project
BRIGHTN 115KV SECTION ME P2-2 Bus Fault 103.7 46.8 65.1 NA NA NA 62.7 2.7 479 4.5 42.2 NA 2.6 - Expected ISD: Jun. 2022
- Short term: Action Plan
. - Rio Oso Transformer Upgrade Project
Non-Bus Tie Breaker
BRIGHTN - ME 115KV & BRIGHTON-DAVIS LINE P2-3 Fault 103.8 46.8 65.1 NA NA NA 62.8 2.6 47.9 4.5 423 NA 2.6 - Expected ISD: Jun. 2022
- Short term: Action Plan
] - Rio Oso Transformer Upgrade Project
Non-Bus Tie Breaker
BRIGHTN - ME 115KV & BRIGHTON-GRAND ISLAND #1 LINE P2-3 Fault 103.7 46.8 65.1 NA NA NA 62.7 2.7 47.9 4.5 42.2 NA 2.6 - Expected ISD: Jun. 2022
au - Short term: Action Plan
Non-Bus Tie Breaker - Rio Oso Transformer Upgrade Project
Rio Oso 230/115 kV Transformer Bank 1 |BRIGHTN - ME 115KV & BRIGHTON-GRAND ISLAND #2 LINE P2-3 Fault 103.7 46.8 65.1 NA NA NA 62.7 2.7 47.9 4.5 42.2 NA 2.6 - Expected ISD: Jun. 2022
- Short term: Action Plan
BRIGHTN - ME 115KV & WEST SACRAMENTO-BRIGHTON Non-Bus Tie Breaker - Rio Oso Transformer Upgrade Project
P2-3 103.7 46.9 65.1 NA NA NA 62.7 2.7 47.9 4.5 42.2 NA 2.6 - Expected ISD: Jun. 2022
LINE Fault .
- Short term: Action Plan
- Rio Oso Transformer Upgrade Project
BRIGHTN 115KV - SECTION ME & MD P2-4 Bus Tie Breaker Falut 103.7 46.9 65.1 NA NA NA 62.7 2.7 47.9 4.5 42.2 NA 2.6 - Expected ISD: Jun. 2022
- Short term: Action Plan
P7-1:A5:2_Rio Oso-Atlantic 230 kV Line & Rio Oso-Gold Hill - Rio Oso Transformer Upgrade Project
. P7-1 DCTL 104.4 439 55.2 NA NA NA 63.2 7.6 43.8 8.8 68.7 NA 2.4 - Expected ISD: Jun. 2022
230 kV Line .
- Short term: Action Plan
- Rio Oso Transformer Upgrade Project
RIO OSO 230KV SECTION 1D P2-2 Bus Fault 102.9 55.7 82.8 NA NA NA 54.9 7.0 55.5 10.8 28.2 NA 3.5 - Expected ISD: Jun. 2022
- Short term: Action Plan
Non-Bus Tie Breaker - Rio Oso Transformer Upgrade Project
Rio Oso 230/115 kV Transformer Bank 2 |RIO OSO - 1D 230KV & COLGATE-RIO OSO LINE P2-3 Fault 102.9 55.7 82.8 NA NA NA 54.9 7.0 55.5 10.8 28.2 NA 35 - Expected ISD: Jun. 2022
au - Short term: Action Plan
. . . . . - Rio Oso Transformer Upgrade Project
P7-1:A5:2_Rio Oso-Atlantic 230 kV Line & Rio Oso-Gold Hill
~-nio Bso-Atiantic ine & Ao Bso-Gold i P7-1 DCTL 102.0 43.9 55.2 NA NA NA 57.6 7.6 438 8.8 67.2 NA 24 |- Expected ISD: Jun. 2022
230 kV Line .
- Short term: Action Plan
- Rio Oso Transformer Upgrade Project
RIO OSO 115KV - SECTION 2D & 1D P2-4 Bus Tie Breaker Falut 101.4 88.1 73.6 NA NA NA 58.2 12.3 87.2 10.9 95.0 NA 110.2 - Expected ISD: Jun. 2022
- Short term: Action Plan
Rio Oso-Brighton 230 kV Line
- Rio Oso Transformer Upgrade Project
- Non-Redundant
LOCKEFORD 230KV BUS (FAILURE OF NON-REDUNDENT P55 en-medundan 65.2 42.9 101.7 NA NA NA 42,0 10.8 40.8 109 80.0 NA 1075 |- Expected ISD: Jun. 2022
RELAY) Relay S
- Short term: Action Plan
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&> California ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

2022 SP 2030
2022 2025 2030 20255p | 202 SPOP | 2030 S
Overloaded Facility Contingency (All and Worst P6) Category Category Description 2022 Winter | 2025 Winter [ 2030 Winter | 2022 Spring | 2025 Spring | . Hi Renew & eavy Retirement ummer Project & Potential Mitigation Solutions
Summer Summer Summer High CEC . Renewable Peak w/o
Peak Peak Peak Off-Peak [ Off-Peak Min Gas : of QF -
Peak Peak Peak Forecast & Min Gas . Facility
Gen Generations
Gen Rerates
PALERMO-NICOLAUS 115KV [3210] MOAS OPENED ON
PALERMO_E.MRY J2 & PALERMO-PEASE 115KV [3220] MOAS P6 N-1-1 <100 <100 <100 NA NA NA <100 <100 <100 <100 <100 NA 113.8  |Sensitivity only
_ , _ OPENED ON PALERMO_HONC JT1
Rio Oso-Nicolaus 115 kV Line
PALERMO-PEASE 115KV [3220] MOAS OPENED ON
PALERMO_HONC JT1 & PALERMO-NICOLAUS 115KV [3210] PG N-1-1 <100 <100 <100 NA NA NA <100 <100 <100 <100 <100 NA 115.4  |Sensitivity only
MOAS OPENED ON PALERMO_E.MRY J2
22'&;{;0'\‘ 230KV BUS (FAILURE OF NON-REDUNDENT P55 Non'iefunda"t 91.0 98.7 119.2 NA NA NA 58.9 6.4 100.7 36 71.4 NA 137.4  |Under Review
Rio Oso-West Sacramento 115 kV Line 571753 Rio Oso-Brizhton 230 kv Line & Rio Oso-Lockeford cay
~:A2:3_RIO Uso-Brighton ine & Rio Lso-tocketor P7-1 DCTL 77.9 68.8 63.3 NA NA NA 473 8.1 67.7 45 84.7 NA 107.7 |Sensitivity only
230 kV Line
- .
RPNJ2-MANTECA 115KV [0] NO FAULT P2-1 ine S:ﬂﬁ” w/o 89.8 112.0 125.1 NA NA NA 36.7 243 1135 27.1 45.6 NA 125.6  |Under review
. ] . T .
Riverbank Jct-Manteca 115 kV Line (Melones| ooy 55 poN 115KV [0] NO FAULT P21 ine Section w/o 89.9 1121 125.2 NA NA NA 36.7 24.0 1135 26.8 456 NA 125.7  |Under review
Jet B-Riverbank Jct) Fault
STANISLAUS-MELONES SW STA-MANTECA #1 115KV [3830] Line Section w/o ,
- 2. 1 . NA NA NA 101. . 7. . . NA 45.
(MELNS JAAVENATP) P2-1 o 52.0 58 59.6 013 96.6 57.6 96.3 80.9 5.0  |Under review
- .
. . RPNJ2-MANTECA 115KV [0] NO FAULT P2-1 ine Section w/o 85.9 106.9 120.0 NA NA NA 35.1 214 108.8 243 438 NA 120.4  |Under review
Riverbank Jct-Manteca 115 kV Line Fault
Riverbank Jct-Valley Home Ta Li i
( y J RPNJ2-RIPON 115KV [0] NO FAULT P2-1 ine S:ﬂﬁ” w/o 86.0 107.0 120.1 NA NA NA 35.1 212 108.9 241 438 NA 1205  |Under review
Smartwlle—Ma.ryszIe 60 kV Line (Browns P7—1:A5:.20_Palermo—Pease 115 kV Line amd Pease-Rio Oso P71 DCTL 6.9 73 8.3 NA NA NA 127.7 17.2 74 124 3.2 NA 8.3 Under review
Valley-Marysville) 115 kV Line
) ) . . . - East Marysville 115/60 kV Transformer Project
lle-Marysville 60 kV L P7-1:A5:20_Palermo-Pease 115 kV L Pease-R
smartville-Marysville 60 kV Line 5:20_Palermo-Pease 115 kV Line amd Pease-Rio Oso P7-1 DCTL 172.9 65.6 49.7 NA NA NA 0.0 0.0 65.1 0.0 99.1 NA 97.1 |- Expected ISD: Dec. 2022
(Smartville-Yuba Gold) 115 kV Line )
- Short term: Action Plan
-E ille 11 T Proj
Smartville-Marysville 60 kV Line (Yuba [P7-1:A5:20_Palermo-Pease 115 kV Line amd Pease-Rio Oso ast Marysville 115/60 kv Transformer Project
) P7-1 DCTL 7.2 7.6 8.6 NA NA NA 128.1 175 7.7 12.7 3.5 NA 8.6 |- Expected ISD: Dec. 2022
Gold-Browns Valley) 115 kV Line )
- Short term: Action Plan
Spring Gap-MI-WUK 115 kV Line BELLOTA 230KV - SECTION 1E & 2E P24  |BusTie Breaker Falut| 99.4 97.9 109.7 NA NA NA 77.2 17.2 104.9 17.0 89.5 NA 99.5  |SPS recommended in 2019-2020 TPP
Stanislaus-Melones-Manteca #1 115 KV Line | g | yp 530k - SECTION 1E & 2E P2-4  |Bus Tie Breaker Falut| 123.3 104.4 106.0 NA NA NA 8.5 426 121.1 57.0 28.0 NA 118.8  |SPS recommended in 2019-2020 TPP
(Melones-Melones Jct A)
Stanislaus-Melones-Riverbank Jot 115KV e | 7 230k - SECTION 1E & 2E P2-4  |Bus Tie Breaker Falut| 127.5 105.6 107.6 NA NA NA 6.2 453 123.1 60.1 283 NA 120.8  |SPS recommended in 2019-2020 TPP
Line (Melones-Melones Jct B)
- Rio Oso Transformer Upgrade Project
RIO 050 115KV - SECTION 2D & 1D P24  |Bus Tie Breaker Falut|  99.2 101.9 86.6 NA NA NA 49.2 12.6 103.7 13.6 55.6 NA 885 |- Expected ISD: Jun. 2022
West Sacramento - Brighton 115 kV Line - Short term: Action Plan
P7-1:A4:17_Rio Oso-West Sacramento 115 kV Line & West P7-1 DCTL 94.5 93.3 101.1 NA NA NA 432 115 94.8 9.5 63.8 NA 102.0 |Continue to monitor
Sacramento-Brighton 115 kV Line
Woodland-Davis 115 kV Line (Davis- __|BRIGHTON 230KV BUS (FAILURE OF NON-REDUNDENT oo s Non-Redundant s 557 1060 A A A 5.0 107 504 152 5o A 1240 |under Review
Q653F Jct) RELAY) Relay
Woodland-Davis 115 kV Line (Woodland |BRIGHTON 230KV BUS (FAILURE OF NON-REDUNDENT oo s Non-Redundant s 557 1060 A A A c51 159 504 6 oo A 1534 |Under Review
tap-Q653F Jct) RELAY) Relay

California ISO/TPID
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‘g}z California 15O

Voltage PU (Baseline Scenarios)

Voltage PU (Sensitivity Scenarios)

California ISO/TPID

Substation Contingency (All and Worst P6) Category Category Description 2022 2025 2030 2022 Winter [ 2025 Winter [ 2030 Winter 2.022 2_025 2025 SP High 2025 SpoP H i1 2022 SP Heavy | 2030 Refirement| 2030 Summer Project & Potential Mitigation Solutions
Summer Summer Summer Peak Peak Peak Spring Off- | Spring Off- CEC Forecast Renew & Min Rgnewable & of QE Egak wlo
Peak Peak Peak Peak Peak Gas Gen Min Gas Gen | Generations | Facility Rerates
- Rio Oso Area 230 kV Voltage Support Project
ATLANTC  230kV Base Case PO N-0 0.97 1.00 0.96 NA NA NA 1.02 1.06 1.00 1.07 0.95 NA NA - Expected ISD: Sep. 2022
- Short term: Action Plan
BONNIE N  60kV Base Case PO N-0 1.01 1.01 0.94 NA NA NA 1.01 1.01 1.01 1.01 1.01 NA NA Continue to monitor
KASSON - 1D 115KV & SCHULTE SW STA- ) )
BRIGHTON  230kV KASSON-MANTECA LINE PO N-0 0.96 0.99 0.94 NA NA NA 1.01 1.03 0.99 1.04 0.93 NA NA Continue to monitor
CAPEHORN  60kV Base Case PO N-0 1.01 1.00 0.91 NA NA NA 1.02 1.02 1.00 1.02 1.01 NA NA Continue to monitor
CORDELLT  115kV Base Case PO N-0 0.96 0.96 0.94 NA NA NA 1.00 1.03 0.96 1.03 0.95 NA NA Continue to monitor
- Rio Oso Area 230 kV Voltage Support Project
CORTINA  230kV Base Case PO N-0 0.98 0.98 0.98 NA NA NA 1.02 1.02 0.98 1.03 0.95 NA NA - Expected ISD: Sep. 2022
- Short term: Action Plan
DEL MAR  60kV Base Case PO N-0 1.00 1.03 0.93 NA NA NA 1.05 1.07 1.02 1.08 0.98 NA NA Continue to monitor
DIST2047 60kV Base Case PO N-0 0.94 0.94 0.94 NA NA NA 1.01 1.03 0.94 1.04 0.95 NA NA Under review
ENVRO_HY 60kV Base Case PO N-0 1.01 0.99 0.85 NA NA NA 1.04 1.06 0.99 1.03 1.01 NA NA Continue to monitor
FORST HL 60kV Base Case PO N-0 1.00 0.99 0.85 NA NA NA 1.04 1.06 0.99 1.03 1.01 NA NA Continue to monitor
- Rio Oso Area 230 kV Voltage Support Project
GOLDHILL  230kV Base Case PO N-0 0.98 1.00 0.96 NA NA NA 1.02 1.05 1.00 1.06 0.95 NA NA - Expected ISD: Sep. 2022
- Short term: Action Plan
GUSTINE ~ 60kV Base Case PO N-0 1.00 0.99 0.92 NA NA NA 1.03 1.01 0.99 1.02 1.02 NA NA Continue to monitor
JAMESON  115kV Base Case PO N-0 0.99 0.99 0.99 NA NA NA 1.02 1.02 0.99 1.02 0.95 NA NA Sensitivity only
OXBOW  60kV Base Case PO N-0 1.01 1.00 0.85 NA NA NA 1.04 1.06 0.99 1.03 1.01 NA NA Continue to monitor
PLAINFLD  60kV Base Case PO N-0 0.89 0.89 0.87 NA NA NA 1.03 1.04 0.88 1.05 0.92 NA NA Under review
- Rio Oso Area 230 kV Voltage Support Project
RIOOSO  230kV Base Case PO N-0 0.97 1.00 0.96 NA NA NA 1.01 1.05 1.00 1.06 0.95 NA NA - Expected ISD: Sep. 2022
- Short term: Action Plan
ROCKLIN  60kV Base Case PO N-0 1.00 1.03 0.95 NA NA NA 1.06 1.05 1.03 0.98 1.06 NA NA Continue to monitor
ROLLINS  60kV Base Case PO N-0 1.02 1.01 0.91 NA NA NA 1.02 1.02 1.01 1.02 1.02 NA NA Continue to monitor
SHADYGLN  60kV Base Case PO N-0 1.01 1.00 0.91 NA NA NA 1.02 1.02 1.00 1.02 1.01 NA NA Continue to monitor
SIERRAPI  60kV Base Case PO N-0 1.00 1.03 0.93 NA NA NA 1.05 1.07 1.02 1.08 0.98 NA NA Continue to monitor
TRAVIS  60kV Base Case PO N-0 0.98 0.98 0.98 NA NA NA 1.00 0.94 0.98 0.94 0.93 NA NA Continue to monitor
VACA-DIX 230kV Base Case PO N-0 1.00 1.00 1.00 NA NA NA 1.02 1.03 1.00 1.03 0.95 NA NA Sensitivity only
WEMR SWS  60kV Base Case PO N-0 1.01 0.99 0.90 NA NA NA 1.03 1.04 0.99 1.03 1.01 NA NA Continue to monitor
WESTLEY  60kV Base Case PO N-0 0.94 0.95 0.95 NA NA NA 0.98 1.04 0.95 1.05 0.94 NA NA Under review
CAPEHORN  60kV N-1 1.01 1.00 0.88 NA NA NA 1.02 1.02 1.00 1.02 1.01 NA NA Continue to monitor
ENVRO_HY 60kV N-1 1.01 0.99 0.82 NA NA NA 1.04 1.06 0.99 1.03 1.01 NA NA Continue to monitor
FORST HL 60kV N-1 1.00 0.98 0.82 NA NA NA 1.04 1.06 0.98 1.03 1.01 NA NA Continue to monitor
OXBOW  60kV EEk(Ll-ElFEAgELRL%gEV MOAS OPENED ON P1-2 N-1 1.01 0.99 0.82 NA NA NA 1.04 1.06 0.99 1.03 1.01 NA NA Continue to monitor
ROLLINS  60kV - N-1 1.02 1.00 0.88 NA NA NA 1.02 1.02 1.00 1.02 1.02 NA NA Continue to monitor
SHADYGLN  60kV N-1 1.01 1.00 0.88 NA NA NA 1.02 1.02 1.00 1.02 1.01 NA NA Continue to monitor
WEMR SWS  60kV N-1 1.01 0.99 0.87 NA NA NA 1.03 1.04 0.99 1.03 1.01 NA NA Continue to monitor
CAPEHORN  60kV N-1 1.01 0.97 0.85 NA NA NA 1.02 1.02 0.97 1.02 1.01 NA NA Continue to monitor
ENVRO_HY 60kV N-1 1.01 0.96 0.79 NA NA NA 1.04 1.06 0.96 1.03 1.01 NA NA Continue to monitor
FORST HL 60kV N-1 1.00 0.95 0.79 NA NA NA 1.04 1.06 0.95 1.03 1.01 NA NA Continue to monitor
GRSS VLY 60kV COLGATE-GRASS VALLEY 60KV P12 N-1 1.00 0.95 0.83 NA NA NA 1.02 1.02 0.95 1.02 1.00 NA NA Cont!nue to mon!tor
OXBOW  60kV N-1 1.01 0.96 0.79 NA NA NA 1.04 1.06 0.96 1.03 1.01 NA NA Continue to monitor
ROLLINS  60kV N-1 1.01 0.97 0.85 NA NA NA 1.02 1.02 0.97 1.02 1.01 NA NA Continue to monitor
SHADYGLN  60kV N-1 1.01 0.97 0.85 NA NA NA 1.02 1.02 0.97 1.02 1.01 NA NA Continue to monitor
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WEMR SWS  60kV N-1 1.00 0.96 0.84 NA NA NA 1.03 1.04 0.96 1.03 1.01 NA NA Continue to monitor
GUSTINE  60kV CROWCREEK SS-NEWMAN 60KV P12 N-1 0.97 0.94 0.82 NA NA NA 1.02 0.98 0.93 1.01 0.99 NA NA Cont!nue to mon!tor
NEWMAN  60kV N-1 0.98 0.95 0.84 NA NA NA 1.03 0.98 0.94 1.02 0.99 NA NA Continue to monitor
PLAINFLD  60kV NICOLAUS-WILKINS SLOUGH 60KV P1-2 N-1 0.89 0.89 0.87 NA NA NA 1.03 1.04 0.88 1.05 0.92 NA NA Under review

CROWCREEK SS60kV P1-2 N-1 0.98 0.94 0.84 NA NA NA 1.02 1.01 0.93 1.05 1.01 NA NA Continue to monitor
FRONTIERPV 60kV SALADO-CROWCREEK SS 60KV P1-2 N-1 0.98 0.94 0.84 NA NA NA 1.02 1.01 0.93 1.05 1.01 NA NA Cont!nue to mon!tor
GUSTINE  60kV P1-2 N-1 0.96 0.91 0.80 NA NA NA 1.01 0.99 0.90 1.02 0.99 NA NA Continue to monitor
NEWMAN  60kV P1-2 N-1 0.98 0.94 0.84 NA NA NA 1.02 0.99 0.93 1.03 0.99 NA NA Continue to monitor
GUSTINE ~ 60kV SALADO-NEWMAN #2 60KV MOAS OPENED P1-2 N-1 0.96 0.93 0.82 NA NA NA 1.02 1.01 0.93 1.01 1.02 NA NA Continue to monitor
NEWMAN  60kV ON CRWS LDG_CRWS LDJ P1-2 N-1 0.98 0.95 0.84 NA NA NA 1.02 1.01 0.94 1.02 1.02 NA NA Continue to monitor
BONNIEN  60kV N-1 1.03 1.02 0.77 NA NA NA 1.05 1.04 1.02 1.04 1.04 NA NA Continue to monitor
BOWMN PH  60kV N-1 1.04 1.04 0.84 NA NA NA 1.04 1.04 1.04 1.04 1.04 NA NA Continue to monitor
CAPEHORN  60kV N-1 1.02 1.01 0.73 NA NA NA 1.05 1.04 1.01 1.04 1.04 NA NA Continue to monitor
DRUM 60kV N-1 1.03 1.03 0.79 NA NA NA 1.05 1.04 1.03 1.04 1.04 NA NA Continue to monitor
ENVRO_HY 60kV N-1 1.01 1.00 0.65 NA NA NA 1.04 1.06 1.00 1.03 1.04 NA NA Continue to monitor
FORSTHL  60kV DRUM 115/115KV T8 1. P13 N-1 1.01 1.00 0.65 NA NA NA 1.04 1.06 1.00 1.03 1.04 NA NA Cont!nue to mon!tor
HAYPRESS 60kV N-1 1.04 1.04 0.84 NA NA NA 1.04 1.04 1.04 1.04 1.04 NA NA Continue to monitor
OXBOW  60kV N-1 1.01 1.00 0.65 NA NA NA 1.04 1.06 1.00 1.03 1.04 NA NA Continue to monitor
ROLLINS  60kV N-1 1.02 1.01 0.73 NA NA NA 1.06 1.04 1.01 1.05 1.04 NA NA Continue to monitor
SHADYGLN  60kV N-1 1.02 1.01 0.72 NA NA NA 1.05 1.04 1.01 1.04 1.04 NA NA Continue to monitor
SPAULDNG  60kV N-1 1.04 1.04 0.83 NA NA NA 1.05 1.04 1.04 1.04 1.04 NA NA Continue to monitor
WEMR SWS  60kV N-1 1.02 1.00 0.71 NA NA NA 1.03 1.04 1.00 1.03 1.04 NA NA Continue to monitor
WESTLEY  60kV KASSON 115/60KV TB 1 P1-3 N-1 0.80 0.79 0.80 NA NA NA 0.97 1.04 0.79 0.83 1.04 NA NA Under review

CAPEHORN  60kV N-1 0.99 0.96 0.87 NA NA NA 1.01 1.00 0.95 1.00 1.00 NA NA Continue to monitor
ENVRO_HY 60kV N-1 1.00 0.95 0.81 NA NA NA 1.04 1.06 0.95 1.03 1.01 NA NA Continue to monitor
FORSTHL  60kV N-1 0.99 0.94 0.81 NA NA NA 1.04 1.06 0.94 1.03 1.00 NA NA Continue to monitor
OXBOW  60kV ROLLINS 60/6.6KV TB 1 P1-3 N-1 1.00 0.95 0.81 NA NA NA 1.04 1.06 0.95 1.03 1.01 NA NA Continue to monitor
ROLLINS  60kV N-1 0.99 0.96 0.87 NA NA NA 1.01 1.00 0.95 1.00 1.00 NA NA Continue to monitor
SHADYGLN  60kV N-1 0.99 0.96 0.87 NA NA NA 1.01 1.00 0.95 1.00 1.00 NA NA Continue to monitor
WEMR SWS  60kV N-1 0.99 0.95 0.85 NA NA NA 1.03 1.04 0.95 1.03 1.00 NA NA Continue to monitor
PLAINFLD  60kV VACA-DIX 230/115KV TB 3 P1-3 N-1 0.87 0.86 0.84 NA NA NA 1.03 1.03 0.86 1.05 0.90 NA NA Under review

PLAINFLD  60kV VACA-DIX 230/115KV TB 4 P1-3 N-1 0.87 0.86 0.84 NA NA NA 1.03 1.03 0.86 1.05 0.90 NA NA Under review

PLAINFLD  60kV PLAINFLD SVD=V P1-4 N-1 0.81 0.81 0.79 NA NA NA 1.00 1.04 0.81 1.05 0.85 NA NA Under review

CAPEHORN  60kV Line Section w/o Fault 1.01 1.00 0.88 NA NA NA 1.02 1.02 1.00 1.02 1.01 NA NA Continue to monitor
ENVRO_HY 60kV Line Section w/o Fault 1.01 0.99 0.82 NA NA NA 1.04 1.06 0.99 1.03 1.01 NA NA Continue to monitor
FORSTHL  60kV Line Section w/o Fault 1.00 0.98 0.82 NA NA NA 1.04 1.06 0.98 1.03 1.01 NA NA Continue to monitor
OXBOW  60kV BELL-PLACER 115KV (PLACER-BELL PGE) P2-1 Line Section w/o Fault 1.01 0.99 0.82 NA NA NA 1.04 1.06 0.99 1.03 1.01 NA NA Continue to monitor
ROLLINS  60kV Line Section w/o Fault 1.02 1.00 0.88 NA NA NA 1.02 1.02 1.00 1.02 1.02 NA NA Continue to monitor
SHADYGLN  60kV Line Section w/o Fault 1.01 1.00 0.88 NA NA NA 1.02 1.02 1.00 1.02 1.01 NA NA Continue to monitor
WEMR SWS  60kV Line Section w/o Fault 1.01 0.99 0.87 NA NA NA 1.03 1.04 0.99 1.03 1.01 NA NA Continue to monitor
ENVRO_HY 60kV Line Section w/o Fault 1.00 0.95 0.81 NA NA NA 1.04 1.06 0.95 1.03 1.01 NA NA Continue to monitor
FORSTHL  60kV Line Section w/o Fault 0.99 0.94 0.81 NA NA NA 1.04 1.06 0.94 1.03 1.00 NA NA Continue to monitor
OXBOW  60kV Line Section w/o Fault 1.00 0.95 0.81 NA NA NA 1.04 1.06 0.95 1.03 1.01 NA NA Continue to monitor
SHADYGLN  60kV Line Section w/o Fault 0.99 0.96 0.87 NA NA NA 1.01 1.00 0.95 1.00 1.00 NA NA Continue to monitor
WEMR SWS  60kV Line Section w/o Fault 0.99 0.95 0.85 NA NA NA 1.03 1.04 0.95 1.03 1.00 NA NA Continue to monitor
ENVRO_HY 60kV Line Section w/o Fault 1.00 0.95 0.81 NA NA NA 1.04 1.06 0.95 1.03 1.01 NA NA Continue to monitor
FORSTHL  60kV Line Section w/o Fault 0.99 0.94 0.81 NA NA NA 1.04 1.06 0.94 1.03 1.00 NA NA Continue to monitor
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OXBOW  60kV Line Section w/o Fault 1.00 0.95 0.81 NA NA NA 1.04 1.06 0.95 1.03 1.01 NA NA Continue to monitor
SHADYGLN  60kV Line Section w/o Fault 0.99 0.96 0.87 NA NA NA 1.01 1.00 0.95 1.00 1.00 NA NA Continue to monitor
WEMR SWS  60kV Line Section w/o Fault 0.99 0.95 0.85 NA NA NA 1.03 1.04 0.95 1.03 1.00 NA NA Continue to monitor
NEWMAN  60kV Line Section w/o Fault 0.98 0.94 0.83 NA NA NA 1.03 0.98 0.94 1.02 0.99 NA NA Continue to monitor
CPM 115kV Line Section w/o Fault 1.02 0.90 0.89 NA NA NA 1.07 1.05 0.90 1.04 1.02 NA NA Continue to monitor
DIMOND_1 115kV (’\g(s)fgglllq_:_':(l:_?l\;(?/?lk)l) HILL #1 115KV p2-1 Line Section w/o Fault 1.02 0.91 0.89 NA NA NA 1.07 1.05 0.90 1.05 1.02 NA NA Continue to monitor
SHPRING  115kV Line Section w/o Fault 1.02 0.90 0.89 NA NA NA 1.06 1.05 0.90 1.04 1.02 NA NA Continue to monitor
DIMOND_1 115kV MISSOURI FLAT-GOLD HILL #1 115KV Po-1 Line Section w/o Fault 1.02 0.91 0.89 NA NA NA 1.07 1.04 0.90 1.04 1.02 NA NA Continue to monitor
SHPRING ~ 115kV (SHPRING1-CLRKSVLT) Line Section w/o Fault 1.02 0.90 0.89 NA NA NA 1.06 1.04 0.90 1.04 1.02 NA NA Continue to monitor
DIMOND_2 115kV Line Section w/o Fault 0.80 0.95 0.94 NA NA NA 1.08 1.06 0.95 1.06 0.92 NA NA Load Reconfiguration Recommended in 2017-2018 TPP
DMND SPR  115kV Line Section w/o Fault 0.80 0.95 0.94 NA NA NA 1.08 1.06 0.95 1.06 0.92 NA NA Load Reconfiguration Recommended in 2017-2018 TPP
MISSOURI FLAT-GOLD HILL #2 115KV Po-1
(GOLDHILL-SHPRING2)
ELDORAD  115kV Line Section w/o Fault 0.88 0.97 0.97 NA NA NA 1.07 1.06 0.98 1.05 0.97 NA NA Load Reconfiguration Recommended in 2017-2018 TPP
SHPRING  115kV Line Section w/o Fault 0.79 1.01 1.00 NA NA NA 1.08 1.05 1.01 1.05 0.92 NA NA Load Reconfiguration Recommended in 2017-2018 TPP
E.MRYSVE 115kV E?LI_FE\F; ?S'NICOLAUS 115KV (E-MRYSVE- p2-1 Line Section w/o Fault NA 0.89 0.88 NA NA NA NA 113 0.89 1.13 NA NA NA Under review
MRYSVLLE  60kV Line Section w/o Fault NA 1.01 1.00 NA NA NA 0.87 1.01 1.01 1.01 NA NA NA Under review
PEASETP  60kV Line Section w/o Fault NA 1.01 1.00 NA NA NA 0.86 1.00 1.01 1.00 NA NA NA Under review
YCEC  60kV Line Section w/o Fault NA 1.01 0.99 NA NA NA 0.85 1.00 1.01 1.00 NA NA NA Under review
YUBACITY 60kV Line Section w/o Fault NA 1.01 0.99 NA NA NA 0.85 1.00 1.01 1.00 NA NA NA Under review
ENVRO_HY 60kV Line Section w/o Fault 1.01 0.99 0.83 NA NA NA 1.04 1.07 0.99 1.04 1.01 NA NA Continue to monitor
FORST HL 60kV PLACER-GOLD HILL #1 115KV (GOLDHILL- Po-1 Line Section w/o Fault 1.00 0.98 0.83 NA NA NA 1.04 1.06 0.98 1.04 1.01 NA NA Continue to monitor
OXBOW  60kV HORSHE1) Line Section w/o Fault 1.01 0.99 0.83 NA NA NA 1.04 1.07 0.99 1.04 1.01 NA NA Continue to monitor
WEMR SWS  60kV Line Section w/o Fault 1.01 0.99 0.88 NA NA NA 1.03 1.04 0.99 1.04 1.01 NA NA Continue to monitor
VALLY HM  115kV RPNJ2-MANTECA 115KV NO FAULT p2-1 Line Section w/o Fault 0.95 0.92 0.88 NA NA NA 1.03 1.09 0.92 0.99 1.10 NA NA Continue to monitor
VALLY HM  115kV RPNJ2-RIPON 115KV NO FAULT p2-1 Line Section w/o Fault 0.95 0.92 0.88 NA NA NA 1.03 1.09 0.91 0.99 1.10 NA NA Continue to monitor
- Rio Oso Area 230 kV Voltage Support Project
BRKR SLG  115kV 0.87 0.94 0.92 NA NA NA 1.02 1.04 0.94 1.04 0.93 NA NA - Expected ISD: Sep. 2022
- Short term: Action Plan
- Rio Oso Area 230 kV Voltage Support Project
CAMPUS  115kV 0.87 0.94 0.92 NA NA NA 1.02 1.03 0.94 1.04 0.93 NA NA - Expected ISD: Sep. 2022
- Short term: Action Plan
- Rio Oso Area 230 kV Voltage Support Project
DAVIS  115kv 0.87 0.94 0.92 NA NA NA 1.02 1.03 0.94 1.04 0.93 NA NA - Expected ISD: Sep. 2022
- Short term: Action Plan
- Rio Oso Area 230 kV Voltage Support Project
DEEPWATR  115kV 0.88 0.95 0.93 NA NA NA 1.02 1.04 0.95 1.05 0.93 NA NA - Expected ISD: Sep. 2022
- Short term: Action Plan
BRIGHTN 115KV SECTION ME p2-2 Bus Fault
- Rio Oso Area 230 kV Voltage Support Project
POST  115kV 0.88 0.95 0.94 NA NA NA 1.02 1.04 0.95 1.05 0.93 NA NA - Expected ISD: Sep. 2022
- Short term: Action Plan
- Rio Oso Area 230 kV Voltage Support Project
Q653F  115kV 0.88 0.95 0.93 NA NA NA 1.02 1.04 0.95 1.04 0.93 NA NA - Expected ISD: Sep. 2022
- Short term: Action Plan
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- Rio Oso Area 230 kV Voltage Support Project
UCD_TP2  115kV 0.87 0.94 0.92 NA NA NA 1.02 1.03 0.94 1.04 0.93 NA NA - Expected ISD: Sep. 2022
- Short term: Action Plan

- Rio Oso Area 230 kV Voltage Support Project

W.SCRMNO  115kV 0.89 0.96 0.94 NA NA NA 1.02 1.04 0.95 1.05 0.93 NA NA - Expected ISD: Sep. 2022
- Short term: Action Plan
CPM 115kV 1.05 0.90 0.89 NA NA NA 1.05 1.05 0.90 1.05 1.04 NA NA Continue to monitor
DIMOND_1 115kV GOLDHILL 115KV SECTION 2F p2-2 Bus Fault 1.04 0.90 0.89 NA NA NA 1.05 1.05 0.90 1.05 1.04 NA NA Continue to monitor
SHPRING  115kV 1.02 0.90 0.89 NA NA NA 1.06 1.05 0.89 1.05 1.02 NA NA Continue to monitor
DEL MAR  60kV GOLDHILL 230KV SECTION 1E P22 Bus Fault NA 1.02 0.89 NA NA NA NA 1.07 1.01 1.07 NA NA NA Cont?nue to mon?tor
SIERRAPI  60kV Bus Fault NA 1.02 0.89 NA NA NA NA 1.07 1.01 1.07 NA NA NA Continue to monitor
WESTLEY  60kV KASSON 115KV SECTION 1D p2-2 Bus Fault 0.78 0.79 0.78 NA NA NA 0.97 1.04 0.79 0.83 1.04 NA NA Under review
CAPEHORN  60kV 1.01 1.00 0.88 NA NA NA 1.02 1.02 0.99 1.02 1.01 NA NA Continue to monitor
ENVRO_HY 60kV 1.01 0.99 0.82 NA NA NA NA NA 0.99 NA 1.01 NA NA Continue to monitor
FORST HL 60kV 1.00 0.98 0.82 NA NA NA NA NA 0.98 NA 1.01 NA NA Continue to monitor
OXBOW  60kV PLACER 115KV SECTION 1D p2-2 Bus Fault 1.01 0.99 0.82 NA NA NA NA NA 0.99 NA 1.01 NA NA Continue to monitor
ROLLINS  60kV 1.02 1.00 0.88 NA NA NA 1.02 1.02 1.00 1.02 1.02 NA NA Continue to monitor
SHADYGLN  60kV 1.01 1.00 0.88 NA NA NA 1.02 1.02 1.00 1.02 1.01 NA NA Continue to monitor
WEMR SWS  60kV 1.01 0.99 0.87 NA NA NA NA NA 0.99 NA 1.01 NA NA Continue to monitor
BRIGHTON  230kV 0.92 0.96 0.88 NA NA NA 0.99 1.01 0.95 1.02 0.91 NA NA Continue to monitor
DEL MAR  60kV RIO OSO 230KV SECTION 1D p2-2 Bus Fault 1.00 1.02 0.90 NA NA NA 1.06 1.08 1.01 1.09 0.98 NA NA Continue to monitor
SIERRAPI  60kV 1.00 1.02 0.90 NA NA NA 1.06 1.08 1.01 1.09 0.98 NA NA Continue to monitor
DEL MAR  60kV RIO 0SO 230KV SECTION 2D P22 Bus Fault 0.99 1.02 0.90 NA NA NA 1.05 1.07 1.02 1.08 0.97 NA NA Cont!nue to mon!tor
SIERRAPI  60kV 0.99 1.02 0.90 NA NA NA 1.05 1.07 1.02 1.08 0.97 NA NA Continue to monitor
PLAINFLD  60kV VACA-DIX 230KV SECTION 1E p2-2 Bus Fault 0.86 0.85 0.83 NA NA NA 1.03 1.03 0.85 1.04 0.89 NA NA Under review
PLAINFLD  60kV VACA-DIX 230KV SECTION 1F P22 Bus Fault 0.88 0.88 0.86 NA NA NA 1.02 1.03 0.87 1.05 0.89 NA NA Undelr.nleview
TRAVIS  60kV Bus Fault 0.98 0.97 0.98 NA NA NA 0.99 0.94 0.97 0.94 0.90 NA NA Sensitivity only
PLAINFLD  60kV VACA-DIX 230KV SECTION 2F p2-2 Bus Fault 0.87 0.86 0.84 NA NA NA 1.03 1.03 0.86 1.05 0.89 NA NA Under review
PLAINFLD  60kV VACA-DIX 230KV SECTION NA p2-2 Bus Fault 0.88 0.86 0.84 NA NA NA 1.03 1.04 0.86 1.06 0.91 NA NA Under review
PLAINFLD  60kV BDLSWSTA 230KV - MIDDLE BREAKER BAY 3 p2-3 Non-Bus Tie Breaker Fault 0.89 0.88 0.87 NA NA NA 1.03 1.04 0.88 1.05 0.90 NA NA Under review

- Rio Oso Area 230 kV Voltage Support Project
BRKR SLG  115kV 0.87 0.94 0.92 NA NA NA 1.02 1.03 0.94 1.04 0.92 NA NA - Expected ISD: Sep. 2022
- Short term: Action Plan

- Rio Oso Area 230 kV Voltage Support Project
CAMPUS  115kV 0.87 0.94 0.92 NA NA NA 1.02 1.03 0.94 1.04 0.92 NA NA - Expected ISD: Sep. 2022
- Short term: Action Plan

- Rio Oso Area 230 kV Voltage Support Project
DAVIS  115kV 0.87 0.94 0.92 NA NA NA 1.02 1.03 0.94 1.04 0.93 NA NA - Expected ISD: Sep. 2022
- Short term: Action Plan

- Rio Oso Area 230 kV Voltage Support Project
DEEPWATR  115kV 0.88 0.95 0.93 NA NA NA 1.02 1.04 0.95 1.05 0.93 NA NA - Expected ISD: Sep. 2022
- Short term: Action Plan

- Rio Oso Area 230 kV Voltage Support Project
POST 115kV BRIGHTN - ME 115KV & BRIGHTON-DAVIS LINE P2-3 Non-Bus Tie Breaker Fault 0.88 0.95 0.94 NA NA NA 1.02 1.04 0.95 1.05 0.93 NA NA - Expected ISD: Sep. 2022
- Short term: Action Plan
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Category Description

Voltage PU (Baseline Scenarios)
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2022
Summer
Peak

2025
Summer
Peak

2030
Summer
Peak

2022 Winter [ 2025 Winter [ 2030 Winter

Peak

Peak

Peak

2022
Spring Off-
Peak

2025
Spring Off-
Peak

2025 SP High
CEC Forecast

2025 SpOP Hi
Renew & Min
Gas Gen

2022 SP Heavy
Renewable &
Min Gas Gen

2030 Retirement
of QF
Generations

2030 Summer
Peak w/o
Facility Rerates

Project & Potential Mitigation Solutions

Q653F  115kv

UCD_TP2  115kV

W.SCRMNO  115kV

WDLND_BM  115kV

0.88

0.95

0.93

NA

NA

NA

1.02

1.03

0.95

1.04

0.93

NA

NA

- Rio Oso Area 230 kV Voltage Support Project
- Expected ISD: Sep. 2022
- Short term: Action Plan

0.87

0.94

0.92

NA

NA

NA

1.02

1.03

0.94

1.04

0.93

NA

NA

- Rio Oso Area 230 kV Voltage Support Project
- Expected ISD: Sep. 2022
- Short term: Action Plan

0.88

0.96

0.94

NA

NA

NA

1.02

1.04

0.95

1.05

0.93

NA

NA

- Rio Oso Area 230 kV Voltage Support Project
- Expected ISD: Sep. 2022
- Short term: Action Plan

0.90

0.97

0.95

NA

NA

NA

1.02

1.04

0.97

1.04

0.94

NA

NA

- Rio Oso Area 230 kV Voltage Support Project
- Expected ISD: Sep. 2022
- Short term: Action Plan

BRKR SLG  115kV

CAMPUS  115kV

DAVIS  115kv

DEEPWATR  115kV

POST 115kvV

Q653F  115kV

UCD_TP2  115kV

W.SCRMNO  115kV

BRIGHTN - ME 115KV & BRIGHTON-GRAND
ISLAND #1 LINE

P2-3

Non-Bus Tie Breaker Fault

0.87

0.94

0.92

NA

NA

NA

1.02

1.04

0.94

1.04

0.93

NA

NA

- Rio Oso Area 230 kV Voltage Support Project
- Expected ISD: Sep. 2022
- Short term: Action Plan

0.87

0.94

0.92

NA

NA

NA

1.02

1.03

0.94

1.04

0.93

NA

NA

- Rio Oso Area 230 kV Voltage Support Project
- Expected ISD: Sep. 2022
- Short term: Action Plan

0.87

0.94

0.92

NA

NA

NA

1.02

1.03

0.94

1.04

0.93

NA

NA

- Rio Oso Area 230 kV Voltage Support Project
- Expected ISD: Sep. 2022
- Short term: Action Plan

0.88

0.95

0.93

NA

NA

NA

1.02

1.04

0.95

1.05

0.93

NA

NA

- Rio Oso Area 230 kV Voltage Support Project
- Expected ISD: Sep. 2022
- Short term: Action Plan

0.88

0.95

0.94

NA

NA

NA

1.02

1.04

0.95

1.05

0.93

NA

NA

- Rio Oso Area 230 kV Voltage Support Project
- Expected ISD: Sep. 2022
- Short term: Action Plan

0.88

0.95

0.93

NA

NA

NA

1.02

1.04

0.95

1.04

0.93

NA

NA

- Rio Oso Area 230 kV Voltage Support Project
- Expected ISD: Sep. 2022
- Short term: Action Plan

0.87

0.94

0.92

NA

NA

NA

1.02

1.03

0.94

1.04

0.93

NA

NA

- Rio Oso Area 230 kV Voltage Support Project
- Expected ISD: Sep. 2022
- Short term: Action Plan

0.89

0.96

0.94

NA

NA

NA

1.02

1.04

0.95

1.05

0.93

NA

NA

- Rio Oso Area 230 kV Voltage Support Project
- Expected ISD: Sep. 2022
- Short term: Action Plan

BRKR SLG  115kV

CAMPUS  115kV

DAVIS  115kv

California ISO/TPID

0.87

0.94

0.92

NA

NA

NA

1.02

1.04

0.94

1.04

0.93

NA

NA

- Rio Oso Area 230 kV Voltage Support Project
- Expected ISD: Sep. 2022
- Short term: Action Plan

0.87

0.94

0.92

NA

NA

NA

1.02

1.03

0.94

1.04

0.93

NA

NA

- Rio Oso Area 230 kV Voltage Support Project
- Expected ISD: Sep. 2022
- Short term: Action Plan

0.87

0.94

0.92

NA

NA

NA

1.02

1.03

0.94

1.04

0.93

NA

NA

- Rio Oso Area 230 kV Voltage Support Project
- Expected ISD: Sep. 2022
- Short term: Action Plan
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‘g}z California 15O

Voltage PU (Baseline Scenarios)

Voltage PU (Sensitivity Scenarios)

California ISO/TPID

Substation Contingency (All and Worst P6) Category Category Description 2022 2025 2030 2022 Winter | 2025 Winter | 2030 Winter 2.022 2_025 2025 SP High 2025 SpoP H | (2022 SP Heavy [ 2030 Retirement| 2030 Summer Project & Potential Mitigation Solutions
Summer Summer Summer Peak Peak Peak Spring Off- | Spring Off- CEC Forecast Renew & Min | Renewable & of QF Peak w/o
Peak Peak Peak Peak Peak Gas Gen Min Gas Gen | Generations | Facility Rerates
- Rio Oso Area 230 kV Voltage Support Project
DEEPWATR  115kV 0.88 0.95 0.93 NA NA NA 1.02 1.04 0.95 1.05 0.93 NA NA - Expected ISD: Sep. 2022
- . - Short term: Action Plan
BRIGHTN - ME 115KV & BRIGHTON-GRAND P23 Non-Bus Tie Breaker Fault
ISLAND #2 LINE - Rio Oso Area 230 kV Voltage Support Project
POST 115kV 0.88 0.95 0.94 NA NA NA 1.02 1.04 0.95 1.05 0.93 NA NA - Expected ISD: Sep. 2022
- Short term: Action Plan
- Rio Oso Area 230 kV Voltage Support Project
Q653F  115kV 0.88 0.95 0.93 NA NA NA 1.02 1.04 0.95 1.04 0.93 NA NA - Expected ISD: Sep. 2022
- Short term: Action Plan
- Rio Oso Area 230 kV Voltage Support Project
UCD_TP2  115kV 0.87 0.94 0.92 NA NA NA 1.02 1.03 0.94 1.04 0.93 NA NA - Expected ISD: Sep. 2022
- Short term: Action Plan
- Rio Oso Area 230 kV Voltage Support Project
W.SCRMNO  115kV 0.89 0.96 0.94 NA NA NA 1.02 1.04 0.95 1.05 0.93 NA NA - Expected ISD: Sep. 2022
- Short term: Action Plan
- Rio Oso Area 230 kV Voltage Support Project
BRKR SLG  115kV 0.87 0.94 0.92 NA NA NA 1.02 1.03 0.94 1.04 0.93 NA NA - Expected ISD: Sep. 2022
- Short term: Action Plan
- Rio Oso Area 230 kV Voltage Support Project
CAMPUS  115kV 0.87 0.94 0.92 NA NA NA 1.02 1.03 0.94 1.04 0.92 NA NA - Expected ISD: Sep. 2022
- Short term: Action Plan
- Rio Oso Area 230 kV Voltage Support Project
DAVIS  115kV 0.87 0.94 0.92 NA NA NA 1.02 1.03 0.94 1.04 0.93 NA NA - Expected ISD: Sep. 2022
- Short term: Action Plan
- Rio Oso Area 230 kV Voltage Support Project
DEEPWATR  115kV 0.88 0.95 0.93 NA NA NA 1.02 1.04 0.95 1.05 0.93 NA NA - Expected ISD: Sep. 2022
- N - Short term: Action Plan
BRIGHTN - ME 115KV & WEST SACRAMENTO! P23 Non-Bus Tie Breaker Fault
BRIGHTON LINE - Rio Oso Area 230 kV Voltage Support Project
POST 115kV 0.88 0.95 0.93 NA NA NA 1.02 1.04 0.95 1.05 0.93 NA NA - Expected ISD: Sep. 2022
- Short term: Action Plan
- Rio Oso Area 230 kV Voltage Support Project
Q653F  115kV 0.88 0.95 0.93 NA NA NA 1.02 1.03 0.95 1.04 0.93 NA NA - Expected ISD: Sep. 2022
- Short term: Action Plan
- Rio Oso Area 230 kV Voltage Support Project
UCD_TP2  115kV 0.87 0.94 0.92 NA NA NA 1.02 1.03 0.94 1.04 0.93 NA NA - Expected ISD: Sep. 2022
- Short term: Action Plan
- Rio Oso Area 230 kV Voltage Support Project
W.SCRMNO  115kV 0.89 0.96 0.94 NA NA NA 1.02 1.04 0.96 1.05 0.94 NA NA - Expected ISD: Sep. 2022
- Short term: Action Plan
BONNIE N  60kV 1.01 1.02 0.84 NA NA NA 1.01 1.01 1.02 1.01 1.01 NA NA Continue to monitor
BOWMN PH  60kV 1.04 1.04 0.89 NA NA NA 1.04 1.03 1.04 1.03 1.04 NA NA Continue to monitor
CAPEHORN  60kV 1.01 1.01 0.80 NA NA NA 1.02 1.02 1.00 1.02 1.02 NA NA Continue to monitor
DRUM 60kV 1.01 1.02 0.86 NA NA NA 1.01 1.00 1.02 1.00 1.01 NA NA Continue to monitor
ENVRO_HY 60kV 1.01 1.00 0.74 NA NA NA 1.04 1.06 1.00 1.03 1.01 NA NA Continue to monitor
FORST HL 60kV BRNSWALT 115KV - RING R4 & R3 P23 Non-Bus Tie Breaker Fault 1.00 0.99 0.74 NA NA NA 1.04 1.06 0.99 1.03 1.01 NA NA Contfnue to monftor
HAYPRESS 60kV 1.04 1.04 0.89 NA NA NA 1.04 1.03 1.04 1.03 1.04 NA NA Continue to monitor
OXBOW  60kV 1.01 1.00 0.74 NA NA NA 1.04 1.06 1.00 1.03 1.01 NA NA Continue to monitor
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& California 150

Voltage PU (Baseline Scenarios)

Voltage PU (Sensitivity Scenarios)

California ISO/TPID

Substation Contingency (All and Worst P6) Category Category Description 2022 2025 2030 2022 Winter [ 2025 Winter [ 2030 Winter 2.022 2_025 2025 SP High 2025 SpoP H i1 2022 SP Heavy | 2030 Refirement| 2030 Summer Project & Potential Mitigation Solutions
Summer Summer Summer Peak Peak Peak Spring Off- | Spring Off- CEC Forecast Renew & Min Rgnewable & of QE Egak wlo
Peak Peak Peak Peak Peak Gas Gen Min Gas Gen | Generations | Facility Rerates
ROLLINS  60kV 1.02 1.01 0.81 NA NA NA 1.02 1.02 1.01 1.02 1.02 NA NA Continue to monitor
SHADYGLN  60kV 1.01 1.01 0.80 NA NA NA 1.02 1.02 1.01 1.02 1.02 NA NA Continue to monitor
SPAULDNG  60kV 1.03 1.04 0.87 NA NA NA 1.04 1.03 1.04 1.03 1.03 NA NA Continue to monitor
WEMR SWS  60kV 1.01 1.00 0.79 NA NA NA 1.03 1.04 1.00 1.03 1.01 NA NA Continue to monitor
BONNIEN 60kV 1.04 1.03 0.77 NA NA NA 1.05 1.02 1.03 1.02 1.05 NA NA Continue to monitor
BOWMN PH  60kV 1.04 1.04 0.84 NA NA NA 1.04 1.03 1.04 1.03 1.04 NA NA Continue to monitor
CAPEHORN  60kV 1.04 1.01 0.72 NA NA NA 1.06 1.02 1.01 1.03 1.05 NA NA Continue to monitor
CISCOGR 60kV 1.00 1.00 0.90 NA NA NA 1.00 0.96 1.00 0.96 1.00 NA NA Continue to monitor
DRUM 60kV 1.05 1.04 0.79 NA NA NA 1.05 1.02 1.04 1.02 1.05 NA NA Continue to monitor
ENVRO_HY 60kV 1.02 1.00 0.65 NA NA NA 1.04 1.06 1.00 1.03 1.05 NA NA Continue to monitor
FORST HL 60kV BRNSWALT 115KV - RING R5 & R6 P2-3 Non-Bus Tie Breaker Fault 1.02 1.00 0.65 NA NA NA 1.04 1.06 1.00 1.03 1.04 NA NA Continue to monitor
HAYPRESS 60kV 1.04 1.04 0.84 NA NA NA 1.04 1.03 1.04 1.03 1.04 NA NA Continue to monitor
OXBOW  60kV 1.03 1.01 0.65 NA NA NA 1.04 1.06 1.01 1.03 1.05 NA NA Continue to monitor
ROLLINS  60kV 1.04 1.02 0.72 NA NA NA 1.06 1.03 1.02 1.03 1.05 NA NA Continue to monitor
SHADYGLN  60kV 1.04 1.01 0.72 NA NA NA 1.06 1.02 1.01 1.03 1.05 NA NA Continue to monitor
SPAULDNG  60kV 1.04 1.04 0.83 NA NA NA 1.04 1.02 1.04 1.02 1.04 NA NA Continue to monitor
WEMR SWS  60kV 1.03 1.01 0.70 NA NA NA 1.03 1.04 1.01 1.03 1.05 NA NA Continue to monitor
BONNIEN 60kV 1.04 1.03 0.77 NA NA NA 1.05 1.02 1.03 1.02 1.05 NA NA Continue to monitor
BOWMN PH  60kV 1.04 1.04 0.85 NA NA NA 1.04 1.03 1.04 1.03 1.04 NA NA Continue to monitor
CAPEHORN  60kV 1.04 1.01 0.73 NA NA NA 1.06 1.02 1.01 1.03 1.05 NA NA Continue to monitor
DRUM 60kV 1.05 1.04 0.80 NA NA NA 1.05 1.02 1.04 1.02 1.05 NA NA Continue to monitor
ENVRO_HY 60kV 1.02 1.00 0.66 NA NA NA 1.04 1.06 1.00 1.03 1.05 NA NA Continue to monitor
FORST HL 60kV BRNSWALT 115KV - RING R7 & R6 P23 Non-Bus Tie Breaker Fault 1.02 1.00 0.66 NA NA NA 1.04 1.06 1.00 1.03 1.04 NA NA Cont!nue to mon!tor
HAYPRESS 60kV 1.04 1.04 0.85 NA NA NA 1.04 1.03 1.04 1.03 1.04 NA NA Continue to monitor
OXBOW  60kV 1.03 1.01 0.66 NA NA NA 1.04 1.06 1.01 1.03 1.05 NA NA Continue to monitor
ROLLINS  60kV 1.04 1.02 0.73 NA NA NA 1.06 1.03 1.02 1.03 1.05 NA NA Continue to monitor
SHADYGLN  60kV 1.04 1.01 0.73 NA NA NA 1.06 1.02 1.01 1.03 1.05 NA NA Continue to monitor
SPAULDNG  60kV 1.04 1.04 0.84 NA NA NA 1.04 1.02 1.04 1.02 1.04 NA NA Continue to monitor
WEMR SWS  60kV 1.03 1.01 0.71 NA NA NA 1.03 1.04 1.01 1.03 1.05 NA NA Continue to monitor
WILKINS ~ 60kV CORTINA 230KV - RING R1 & R4 P2-3 Non-Bus Tie Breaker Fault 0.93 0.95 0.89 NA NA NA 1.02 1.04 0.95 1.05 0.99 NA NA Continue to monitor
WILKINS ~ 60kV CORTINA 230KV - RING R2 & R3 P2-3 Non-Bus Tie Breaker Fault 0.93 0.95 0.89 NA NA NA 1.02 1.05 0.94 1.04 0.99 NA NA Continue to monitor
DEL MAR  60kV GOLDHILL - 1E 230KV & MIDDLE FORK-GOLD ) NA 1.02 0.89 NA NA NA NA 1.07 1.01 1.07 NA NA NA Continue to monitor
P2-3 Non-Bus Tie Breaker Fault - -

SIERRAPI  60kV HILL LINE NA 1.02 0.89 NA NA NA NA 1.07 1.01 1.07 NA NA NA Continue to monitor
WESTLEY  60kV KASSON - 1D 115KV & LAMMERS-KASSON LINE P2-3 Non-Bus Tie Breaker Fault 0.78 0.80 0.78 NA NA NA 0.97 1.04 0.79 0.83 1.04 NA NA Under review

WESTLEY  60kV Eﬁ:ggliﬁl\)N#?gXIﬁNsEc HULTE SW STA- P2-3 Non-Bus Tie Breaker Fault 0.68 0.76 0.69 NA NA NA 0.97 1.04 0.75 0.79 1.04 NA NA Under review

WESTLEY  60kV EAN?ESON - 1D 115KV & VIERRA-TRACY-KASSON P2-3 Non-Bus Tie Breaker Fault 0.74 0.79 0.77 NA NA NA 0.97 1.04 0.78 0.82 1.04 NA NA Under review

CAPEHORN  60kV 1.01 1.00 0.88 NA NA NA 1.02 1.02 0.99 1.02 1.01 NA NA Continue to monitor
ENVRO_HY 60kV 1.01 0.99 0.82 NA NA NA NA NA 0.99 NA 1.01 NA NA Continue to monitor
FORST HL 60kV 1.00 0.98 0.82 NA NA NA NA NA 0.98 NA 1.01 NA NA Continue to monitor
OXBOW  60kV PLACER - 1D 115KV & BELL-PLACER LINE P2-3 Non-Bus Tie Breaker Fault 1.01 0.99 0.82 NA NA NA NA NA 0.99 NA 1.01 NA NA Continue to monitor
ROLLINS  60kV 1.02 1.00 0.88 NA NA NA 1.02 1.02 1.00 1.02 1.02 NA NA Continue to monitor
SHADYGLN  60kV 1.01 1.00 0.88 NA NA NA 1.02 1.02 1.00 1.02 1.01 NA NA Continue to monitor
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& California 150

Voltage PU (Baseline Scenarios)

Voltage PU (Sensitivity Scenarios)

California ISO/TPID

Substation Contingency (All and Worst P6) Category Category Description 2022 2025 2030 2022 Winter [ 2025 Winter [ 2030 Winter 2.022 2_025 2025 SP High 2025 SpoP H i1 2022 SP Heavy | 2030 Refirement| 2030 Summer Project & Potential Mitigation Solutions
Summer Summer Summer Peak Peak Peak Spring Off- | Spring Off- CEC Forecast Renew & Min Rgnewable & of QE Egak wlo
Peak Peak Peak Peak Peak Gas Gen Min Gas Gen | Generations | Facility Rerates
WEMR SWS  60kV 1.01 0.99 0.87 NA NA NA NA NA 0.99 NA 1.01 NA NA Continue to monitor
CAPEHORN  60kV 1.01 1.00 0.88 NA NA NA 1.02 1.02 1.00 1.02 1.01 NA NA Continue to monitor
ENVRO_HY 60kV 1.01 0.99 0.82 NA NA NA NA NA 0.99 NA 1.01 NA NA Continue to monitor
FORST HL 60kV 1.00 0.98 0.82 NA NA NA NA NA 0.98 NA 1.01 NA NA Continue to monitor
OXBOW  60kV Eli\lAECER - 1D 115KV & PLACER-GOLD HILL #1 P2-3 Non-Bus Tie Breaker Fault 1.01 0.99 0.82 NA NA NA NA NA 0.99 NA 1.01 NA NA Continue to monitor
ROLLINS  60kV 1.02 1.00 0.88 NA NA NA 1.02 1.02 1.00 1.02 1.02 NA NA Continue to monitor
SHADYGLN  60kV 1.01 1.00 0.88 NA NA NA 1.02 1.02 1.00 1.02 1.01 NA NA Continue to monitor
WEMR SWS  60kV 1.01 0.99 0.87 NA NA NA NA NA 0.99 NA 1.01 NA NA Continue to monitor
CAPEHORN  60kV 1.01 1.00 0.88 NA NA NA 1.02 1.02 0.99 1.02 1.01 NA NA Continue to monitor
ENVRO_HY 60kV 1.01 0.99 0.82 NA NA NA NA NA 0.99 NA 1.01 NA NA Continue to monitor
FORST HL 60kV 1.00 0.98 0.82 NA NA NA NA NA 0.98 NA 1.01 NA NA Continue to monitor
OXBOW  60kV Eli\lAECER - 1D 115KV & PLACER-GOLD HILL #2 P2-3 Non-Bus Tie Breaker Fault 1.01 0.99 0.82 NA NA NA NA NA 0.99 NA 1.01 NA NA Continue to monitor
ROLLINS  60kV 1.02 1.00 0.88 NA NA NA 1.02 1.02 1.00 1.02 1.02 NA NA Continue to monitor
SHADYGLN  60kV 1.01 1.00 0.88 NA NA NA 1.02 1.02 1.00 1.02 1.01 NA NA Continue to monitor
WEMR SWS  60kV 1.01 0.99 0.87 NA NA NA NA NA 0.99 NA 1.01 NA NA Continue to monitor
BRIGHTON  230kV 0.92 0.96 0.88 NA NA NA 0.99 1.01 0.95 1.02 0.91 NA NA Continue to monitor
DEL MAR  60kV RIO 0SO - 1D 230KV & COLGATE-RIO 0OSO LINE p2-3 Non-Bus Tie Breaker Fault 1.00 1.02 0.90 NA NA NA 1.06 1.08 1.01 1.09 0.98 NA NA Continue to monitor
SIERRAPI  60kV 1.00 1.02 0.90 NA NA NA 1.06 1.08 1.01 1.09 0.98 NA NA Continue to monitor
PLAINFLD  60kV VACA-DIX - 2F 230KV & TULUCAY-VACA LINE p2-3 Non-Bus Tie Breaker Fault NA 0.86 0.84 NA NA NA NA 1.03 0.86 1.05 NA NA NA Under review
PLAINFLD  60kV VACA-DIX 115KV - MIDDLE BREAKER BAY 6 p2-3 Non-Bus Tie Breaker Fault 0.87 0.86 0.84 NA NA NA 1.03 1.03 0.86 1.05 0.90 NA NA Under review
PLAINFLD  60kV VACA-DIX 115KV - MIDDLE BREAKER BAY 7 p2-3 Non-Bus Tie Breaker Fault 0.87 0.87 0.84 NA NA NA 1.03 1.03 0.86 1.05 0.90 NA NA Under review
BRIGHTON  230kV 0.91 0.96 0.86 NA NA NA 0.98 1.04 0.96 0.90 1.05 NA NA SPS recommended in 2019-2020 TPP
CH.STN  115kv 0.80 0.87 0.78 NA NA NA 1.04 1.07 0.83 0.96 1.08 NA NA SPS recommended in 2019-2020 TPP
CURTISS  115kV 0.82 0.89 0.80 NA NA NA 1.04 1.07 0.85 0.96 1.08 NA NA SPS recommended in 2019-2020 TPP
DEL MAR  60kV 0.98 1.01 0.87 NA NA NA 1.04 1.07 1.01 0.95 1.08 NA NA SPS recommended in 2019-2020 TPP
MELNS JB  115kV 0.82 0.89 0.81 NA NA NA 1.04 1.07 0.85 0.97 1.07 NA NA SPS recommended in 2019-2020 TPP
MELONES  115kV 0.78 0.86 0.77 NA NA NA 1.04 1.07 0.81 0.96 1.08 NA NA SPS recommended in 2019-2020 TPP
MI-WUK  115kV 0.86 0.92 0.84 NA NA NA 1.04 1.07 0.89 0.98 1.08 NA NA SPS recommended in 2019-2020 TPP
PEORIA  115kV BELLOTA 230KV - SECTION 1E & 2E P24 Bus Tie Breaker Falut 0.79 0.87 0.78 NA NA NA 1.04 1.07 0.82 0.96 1.08 NA NA SPS recommended !n 2019-2020 TPP
R.TRACK  115kV 0.78 0.86 0.76 NA NA NA 1.04 1.07 0.81 0.96 1.08 NA NA SPS recommended in 2019-2020 TPP
ROCKLIN  60kV 0.98 1.01 0.90 NA NA NA 1.05 1.05 1.01 0.95 1.06 NA NA SPS recommended in 2019-2020 TPP
RVRBANK  115kV 0.57 0.75 0.54 NA NA NA 1.04 1.06 0.64 0.89 1.07 NA NA SPS recommended in 2019-2020 TPP
SIERRAPI  60kV 0.98 1.01 0.87 NA NA NA 1.04 1.07 1.01 0.95 1.08 NA NA SPS recommended in 2019-2020 TPP
SPISONORA  115kV 0.82 0.89 0.80 NA NA NA 1.04 1.07 0.85 0.96 1.08 NA NA SPS recommended in 2019-2020 TPP
TAYLOR  60kV 0.98 1.01 0.90 NA NA NA 1.05 1.05 1.01 0.95 1.06 NA NA SPS recommended in 2019-2020 TPP
TULLOCH  115kV 0.71 0.81 0.70 NA NA NA 1.04 1.06 0.74 0.94 1.07 NA NA SPS recommended in 2019-2020 TPP
VALLY HM  115kV 0.88 0.93 0.86 NA NA NA 1.03 1.06 0.90 0.97 1.06 NA NA SPS recommended in 2019-2020 TPP
BRKR SLG  115kV 0.87 0.94 0.92 NA NA NA 1.02 1.04 0.94 1.04 0.93 NA NA
CAMPUS  115kV 0.87 0.94 0.92 NA NA NA 1.02 1.03 0.94 1.04 0.93 NA NA
DAVIS  115kv 0.87 0.94 0.92 NA NA NA 1.02 1.03 0.94 1.04 0.93 NA NA Rio Oso0 Area 230 kV Voltage Support Project
CECPUATR_LISK GRIGHTN 115KV - SECTION ME & D e | wTemenerra [om | 05 [ 0 | W [ w [ W | i | i [ ow [ 16 | o v | erpecta s, Sep 202
: : . . : : . : - Short term: Action Plan
Q653F  115kV 0.88 0.95 0.93 NA NA NA 1.02 1.04 0.95 1.04 0.93 NA NA
UCD_TP2 115kV 0.87 0.94 0.92 NA NA NA 1.02 1.03 0.94 1.04 0.93 NA NA
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Substation Contingency (All and Worst P6) Category Category Description 2022 2025 2030 2022 Winter [ 2025 Winter [ 2030 Winter 2.022 2_025 2025 SP High 2025 SpoP H i1 2022 SP Heavy | 2030 Refirement| 2030 Summer Project & Potential Mitigation Solutions
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Peak Peak Peak Peak Peak Gas Gen Min Gas Gen | Generations | Facility Rerates

W.SCRMNO  115kV 0.89 0.96 0.94 NA NA NA 1.02 1.04 0.95 1.05 0.93 NA NA

CAPEHORN  60kV NA 1.00 0.89 NA NA NA NA 1.02 0.99 1.02 NA NA NA Continue to monitor

ENVRO_HY 60kV NA 0.99 0.83 NA NA NA NA 1.06 0.99 1.04 NA NA NA Continue to monitor

FORSTHL  60kV NA 0.98 0.83 NA NA NA NA 1.06 0.98 1.04 NA NA NA Continue to monitor

OXBOW  60kV GOLDHILL 115KV - SECTION 1F & 1G P2-4 Bus Tie Breaker Falut NA 0.99 0.83 NA NA NA NA 1.07 0.99 1.04 NA NA NA Continue to monitor

ROLLINS ~ 60kV NA 1.00 0.89 NA NA NA NA 1.02 1.00 1.02 NA NA NA Continue to monitor

SHADYGLN  60kV NA 1.00 0.89 NA NA NA NA 1.02 1.00 1.02 NA NA NA Continue to monitor

WEMR SWS  60kV NA 0.99 0.87 NA NA NA NA 1.04 0.99 1.03 NA NA NA Continue to monitor

BELL PGE 115kV 0.85 1.00 0.95 NA NA NA 1.03 1.06 1.00 1.06 0.99 NA NA Load Reconfiguration Recommended in 2017-2018 TPP
CAPEHORN  60kV 1.00 1.00 0.89 NA NA NA 1.02 1.02 0.99 1.02 1.01 NA NA Continue to monitor

CPM 115kV 1.04 0.89 0.89 NA NA NA 1.05 1.04 0.89 1.04 1.04 NA NA Continue to monitor

DIMOND_1 115kV 1.04 0.89 0.90 NA NA NA 1.05 1.04 0.89 1.04 1.04 NA NA Continue to monitor

ENVRO_HY 60kV 1.00 0.99 0.83 NA NA NA 1.04 1.06 0.99 1.04 1.01 NA NA Continue to monitor

FLINT ~ 115kV 0.85 1.00 0.96 NA NA NA 1.03 1.06 1.00 1.06 0.99 NA NA Load Reconfiguration Recommended in 2017-2018 TPP
FORSTHL  60kV 1.00 0.98 0.83 NA NA NA 1.03 1.06 0.98 1.04 1.01 NA NA Continue to monitor

HIGGINS  115kV 0.88 1.01 0.96 NA NA NA 1.03 1.06 1.01 1.06 1.00 NA NA Load Reconfiguration Recommended in 2017-2018 TPP
HORSESHE  115kV GOLDHILL 115KV - SECTION 1F & 2F P2-4 Bus Tie Breaker Falut 0.84 0.99 0.93 NA NA NA 1.03 1.07 0.99 1.07 0.99 NA NA Load Reconfiguration Recommended in 2017-2018 TPP
NEWCSTLE 115kV 0.84 1.00 0.95 NA NA NA 1.03 1.06 1.00 1.06 0.99 NA NA Load Reconfiguration Recommended in 2017-2018 TPP
OXBOW  60kV 1.01 0.99 0.83 NA NA NA 1.04 1.07 0.99 1.04 1.01 NA NA Continue to monitor

PENRYN  60kV 0.89 1.00 0.99 NA NA NA 1.01 1.02 1.01 1.01 1.01 NA NA Load Reconfiguration Recommended in 2017-2018 TPP
PLACER  115kV 0.85 1.00 0.95 NA NA NA 1.03 1.06 1.00 1.06 0.99 NA NA Load Reconfiguration Recommended in 2017-2018 TPP
ROLLINS  60kV 1.01 1.00 0.89 NA NA NA 1.02 1.02 1.00 1.02 1.02 NA NA Continue to monitor

SHADYGLN  60kV 1.00 1.00 0.89 NA NA NA 1.02 1.02 1.00 1.02 1.01 NA NA Continue to monitor

SHPRING  115kV 1.02 0.89 0.89 NA NA NA 1.06 1.04 0.89 1.04 1.02 NA NA Continue to monitor

WEMR SWS  60kV 1.00 0.99 0.88 NA NA NA 1.03 1.04 0.99 1.03 1.01 NA NA Continue to monitor

CPM 115kV NA 0.90 0.89 NA NA NA NA 1.05 0.89 1.05 NA NA NA Continue to monitor

DIMOND_1 115kV GOLDHILL 115KV - SECTION 2G & 2F P2-4 Bus Tie Breaker Falut NA 0.90 0.90 NA NA NA NA 1.05 0.89 1.05 NA NA NA Continue to monitor

SHPRING  115kV NA 0.90 0.89 NA NA NA NA 1.05 0.89 1.05 NA NA NA Continue to monitor

DEL MAR  60kV GOLDHILL 230KV - SECTION 1D & 1E P24 Bus Tie Breaker Falut NA 1.01 0.90 NA NA NA NA 1.07 1.01 1.07 NA NA NA Cont!nue to mon!tor

SIERRAPI  60kV NA 1.01 0.90 NA NA NA NA 1.07 1.01 1.07 NA NA NA Continue to monitor

DEL MAR  60kV GOLDHILL 230KV - SECTION 2E & 1E P24 Bus Tie Breaker Falut NA 1.02 0.88 NA NA NA NA 1.08 1.01 1.08 NA NA NA Cont!nue to mon!tor

SIERRAPI  60kV NA 1.02 0.88 NA NA NA NA 1.08 1.01 1.08 NA NA NA Continue to monitor

CAPEHORN  60kV 1.01 1.00 0.89 NA NA NA 1.02 1.01 1.00 1.01 1.01 NA NA Continue to monitor

E.NICOLS 115kV 1.00 0.98 0.89 NA NA NA 1.03 1.10 0.98 1.10 1.02 NA NA Continue to monitor

ENVRO_HY 60kV 1.01 0.99 0.83 NA NA NA 1.04 1.06 0.99 1.03 1.01 NA NA Continue to monitor

FORSTHL  60kV RIO 0SO 115KV - SECTION 2D & 1D P24 Bus Tie Breaker Falut 1.00 0.98 0.83 NA NA NA 1.03 1.06 0.98 1.03 1.01 NA NA Cont!nue to mon!tor

OXBOW  60kV 1.01 0.99 0.83 NA NA NA 1.04 1.06 0.99 1.03 1.01 NA NA Continue to monitor

ROLLINS  60kV 1.02 1.00 0.89 NA NA NA 1.02 1.02 1.00 1.02 1.02 NA NA Continue to monitor

SHADYGLN  60kV 1.01 1.00 0.89 NA NA NA 1.02 1.02 1.00 1.02 1.01 NA NA Continue to monitor

WEMR SWS  60kV 1.01 0.99 0.87 NA NA NA 1.03 1.04 0.99 1.03 1.01 NA NA Continue to monitor

California ISO/TPID
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2020-2021 ISO Reliability Assessment - Study Results

Study Area: PG&E Central Valley
Low Voltages %:% CO | ||:0rni0 |SO
Voltage PU (Baseline Scenarios) Voltage PU (Sensitivity Scenarios)
Substation Contingency (All and Worst P6) Category Category Description 2022 2025 2030 2022 Winter [ 2025 Winter [ 2030 Winter 2.022 2_025 2025 SP High 2025 SpoP H i1 2022 SP Heavy | 2030 Refirement| 2030 Summer Project & Potential Mitigation Solutions
Summer Summer Summer Peak Peak Peak Spring Off- | Spring Off- CEC Forecast Renew & Min Rgnewable & of QE Egak wlo
Peak Peak Peak Peak Peak Gas Gen Min Gas Gen | Generations | Facility Rerates
SJCOGEN 115kV TESLA 115KV - SECTION 2D & 1D P2-4 Bus Tie Breaker Falut | Diverge | Diverge | Diverge NA NA NA NA 113 Diverge NA 113 NA NA :Z::EE Upgrade/ Preferred Resources/Operating Solution as
BRIGHTON  230kV 0.95 0.98 0.87 NA NA NA 1.00 1.04 0.98 0.06 1.04 NA NA Continue to monitor
DEL MAR  60kV TESLA E 230KV - SECTION 2E & 1E P24 Bus Tie Breaker Falut 0.99 1.01 0.84 NA NA NA 1.06 1.08 1.01 0.04 1.08 NA NA Cont!nue to mon!tor
ROCKLIN  60kV 0.99 1.02 0.87 NA NA NA 1.06 1.06 1.01 0.04 1.07 NA NA Continue to monitor
SIERRAPI  60kV 0.99 1.01 0.84 NA NA NA 1.06 1.08 1.01 0.04 1.08 NA NA Continue to monitor
PLAINFLD  60kV VACA-DIX 230KV - SECTION 1E & 2E P2-4 Bus Tie Breaker Falut 0.86 0.85 0.83 NA NA NA 1.03 1.03 0.84 1.04 0.88 NA NA Under review
TRAVIS  60kV VACA-DIX 230KV - SECTION 2F & 2E P2-4 Bus Tie Breaker Falut 0.97 0.96 0.96 NA NA NA 1.00 0.93 0.96 0.93 0.90 NA NA Sensitivity only
BELL PGE 115kV >0.9 >0.9 0.82 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Continue to monitor
BONNIEN  60kV >0.9 >0.9 0.84 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Continue to monitor
BOWMN PH  60kV >0.9 >0.9 0.87 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Continue to monitor
CHCGO PK  115kV CHLPARK 11.50KV GEN UNIT 1 & BELL >0.9 >0.9 0.87 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Continue to monitor
DRUM 60kV PLACER115KVMOASOPENEDONPLACER BELL P3 N-G-1 >0.9 >0.9 0.85 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Cont!nue to mon!tor
DTCH FL1 115kV PGE >0.9 >0.9 0.88 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Continue to monitor
FORSTHL  60kV >0.9 >0.9 0.78 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Continue to monitor
HAYPRESS 60kV >0.9 >0.9 0.87 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Continue to monitor
HIGGINS  115kV >0.9 >0.9 0.83 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Continue to monitor
SPAULDNG  60kV >0.9 >0.9 0.86 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Continue to monitor
BRIGHTON  230kV ESILGGFG'TCF;;Z%SE\?KV GEN UNIT 1 & RIOOSO- P3 N-G-1 >0.9 >0.9 0.90 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Continue to monitor
ENVRO_HY 60kV OXBOW F 9.11KV GEN UNIT 1 & BELL- >0.9 >0.9 0.77 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Continue to monitor
FORSTHL  60kV PLACER115KVMOASOPENEDONPLACER_BELL P3 N-G-1 >0.9 >0.9 0.77 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Continue to monitor
OXBOW  60kV PGE >0.9 >0.9 0.77 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Continue to monitor
SANDBAR  115kV BELLOTA BUS (FAILURE OF NON-REDUNDENT 0.91 0.95 0.90 NA NA NA 1.04 1.06 0.94 0.02 1.07 NA NA Continue to monitor
P5-5 Non-Redundant Relay - -
SPRNG GP  115kV RELAY) 0.91 0.94 0.90 NA NA NA 1.04 1.06 0.94 0.01 1.08 NA NA Continue to monitor
PLAINFLD 60kV BIRD'S LANDING SW. STA. 230 KV BAAH BUS #2 0.88 0.88 0.87 NA NA NA 1.03 1.03 0.88 1.05 0.88 NA NA Under review
P5-5 Non-Redundant Relay
TRAVIS 60KV (FAILURE OF NON-REDUNDENT RELAY) 0.98 0.98 0.98 NA NA NA 1.00 0.94 0.98 0.94 0.90 NA NA Sensitivity only
BRIGHTN  115kV 0.89 0.96 0.83 NA NA NA 1.03 1.04 0.95 1.05 0.91 NA NA Protection upgrade
BRKR SLG  115kV 0.89 0.95 0.83 NA NA NA 1.03 1.04 0.95 1.04 0.91 NA NA Protection upgrade
CAMPUS  115kV 0.89 0.94 0.83 NA NA NA 1.02 1.03 0.94 1.04 0.91 NA NA Protection upgrade
DAVIS  115kV 0.89 0.95 0.83 NA NA NA 1.02 1.03 0.94 1.04 0.91 NA NA Protection upgrade
DEEPWATR  115kV 0.89 0.95 0.83 NA NA NA 1.03 1.04 0.94 1.05 0.91 NA NA Protection upgrade
DEL MAR  60kV 0.99 1.01 0.88 NA NA NA 1.05 1.07 1.01 1.08 0.97 NA NA Continue to monitor
GRAND IS 115kV 0.88 0.96 0.80 NA NA NA 1.03 1.04 0.95 1.05 0.91 NA NA Protection upgrade
MOBILCHE 115kV iE:Z?UHI\ITI?E,\‘N?gI(E\IffYL;S (FAILURE OF NON- P5-5 Non-Redundant Relay 0.92 0.98 0.88 NA NA NA 1.03 1.04 0.98 1.05 0.93 NA NA Continue to monitor
POST 115kv 0.89 0.96 0.84 NA NA NA 1.03 1.04 0.95 1.05 0.91 NA NA Protection upgrade
Q653F  115kV 0.89 0.95 0.84 NA NA NA 1.02 1.04 0.95 1.04 0.92 NA NA Protection upgrade
SIERRAPI  60kV 0.99 1.01 0.88 NA NA NA 1.05 1.07 1.01 1.08 0.97 NA NA Continue to monitor
UCD_TP2 115kV 0.89 0.95 0.83 NA NA NA 1.02 1.03 0.94 1.04 0.91 NA NA Protection upgrade
W.SCRMNO  115kV 0.89 0.96 0.84 NA NA NA 1.03 1.04 0.95 1.05 0.92 NA NA Protection upgrade
WDLND_BM  115kV 0.92 0.97 0.87 NA NA NA 1.03 1.04 0.97 1.05 0.93 NA NA Continue to monitor
WOODLD  115kV 0.92 0.98 0.88 NA NA NA 1.03 1.04 0.97 1.05 0.93 NA NA Continue to monitor
WILKINS ~ 60kV (I'\:’(IE)[F:J:\II\IIDAEZI\I?)‘IE)};Q\I/EE:YS) (FAILURE OF NON- P5-5 Non-Redundant Relay 0.93 0.95 0.89 NA NA NA 1.02 1.04 0.95 1.05 0.99 NA NA Continue to monitor
APPLE HL 115kV 0.40 0.28 0.33 NA NA NA 1.05 1.07 0.38 111 0.32 NA NA Protection upgrade
CLRKSVLE 115kV 0.38 0.28 0.33 NA NA NA 1.03 1.07 0.38 111 0.30 NA NA Protection upgrade
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Voltage PU (Baseline Scenarios)

Voltage PU (Sensitivity Scenarios)

California ISO/TPID

Substation Contingency (All and Worst P6) Category Category Description 2022 2025 2030 2022 Winter [ 2025 Winter [ 2030 Winter 2.022 2_025 2025 SP High 2025 SpoP H i1 2022 SP Heavy | 2030 Refirement| 2030 Summer Project & Potential Mitigation Solutions
Summer Summer Summer Peak Peak Peak Spring Off- | Spring Off- CEC Forecast Renew & Min Rgnewable & of QE Egak wlo
Peak Peak Peak Peak Peak Gas Gen Min Gas Gen | Generations | Facility Rerates

CPM 115kV 0.40 0.29 0.34 NA NA NA 1.04 1.07 0.39 111 0.31 NA NA Protection upgrade
DIMOND_1 115kV 0.40 0.28 0.33 NA NA NA 1.05 1.06 0.38 111 0.31 NA NA Protection upgrade
DIMOND_2 115kV 0.38 0.28 0.33 NA NA NA 1.05 1.07 0.38 111 0.30 NA NA Protection upgrade
DMND SPR  115kV 0.38 0.28 0.33 NA NA NA 1.05 1.07 0.38 111 0.30 NA NA Protection upgrade
ELDORAD  115kV GOLD HILL;:SS,\\I/DB:NST(;AEILL:\SE OF NON- P5-5 Non-Redundant Relay 0.40 0.29 0.33 NA NA NA 1.05 1.07 0.39 111 0.32 NA NA Protection upgrade
GOLDHILL  115kV 0.40 0.30 0.34 NA NA NA 1.04 1.07 0.39 111 0.31 NA NA Protection upgrade
GOLDHILL  230kV 0.20 0.28 0.31 NA NA NA NA 1.07 0.37 112 NA NA NA Protection upgrade
HORSESHE  115kV 0.42 0.32 0.36 NA NA NA 1.03 1.07 0.41 111 0.31 NA NA Protection upgrade
NEWCSTLE 115kV 0.44 0.35 0.38 NA NA NA 1.03 1.06 0.44 1.10 0.32 NA NA Protection upgrade
SHPRING  115kV 0.38 0.28 0.33 NA NA NA 1.05 1.06 0.38 111 0.30 NA NA Protection upgrade
SPICAMIN  115kV 0.40 0.28 0.33 NA NA NA 1.05 1.07 0.38 111 0.32 NA NA Protection upgrade
ATLANTC  230kV 0.97 0.99 0.90 NA NA NA 1.01 1.06 0.99 0.93 1.06 NA NA Continue to monitor
ATLANTI  60kV 1.00 1.03 0.89 NA NA NA 1.05 1.05 1.02 0.97 1.05 NA NA Continue to monitor
BRIGHTON  230kV 0.96 0.99 0.82 NA NA NA 1.00 1.04 0.98 0.93 1.04 NA NA Continue to monitor
CAMPUS  115kV 1.00 1.01 0.90 NA NA NA 1.03 1.04 1.01 1.00 1.04 NA NA Continue to monitor
CAPEHORN  60kV 1.01 1.00 0.88 NA NA NA 1.02 1.01 1.00 1.01 1.01 NA NA Continue to monitor
DAVIS  115kv 1.00 1.01 0.90 NA NA NA 1.03 1.04 1.01 1.00 1.04 NA NA Continue to monitor
DEL MAR  60kV 0.99 1.02 0.85 NA NA NA 1.04 1.07 1.02 0.97 1.07 NA NA Continue to monitor
ENVRO_HY 60kV 1.01 0.99 0.83 NA NA NA 1.04 1.06 0.99 1.01 1.03 NA NA Continue to monitor
FORST HL 60kV 1.00 0.99 0.83 NA NA NA 1.04 1.06 0.98 1.01 1.03 NA NA Continue to monitor
OXBOW  60kV LOCKEFORE;SST\IV;:? g:EAtLAL\J(?E OF NON- P5-5 Non-Redundant Relay 1.01 0.99 0.83 NA NA NA 1.04 1.06 0.99 1.01 1.03 NA NA Continue to monitor
Q653F  115kV 1.00 1.01 0.90 NA NA NA 1.03 1.04 1.01 1.00 1.04 NA NA Continue to monitor
RIO0SO  230kV 0.96 1.00 0.89 NA NA NA 1.00 1.05 1.00 0.94 1.05 NA NA Continue to monitor
ROCKLIN  60kV 0.99 1.02 0.88 NA NA NA 1.05 1.05 1.02 0.97 1.06 NA NA Continue to monitor
ROLLINS  60kV 1.02 1.00 0.89 NA NA NA 1.02 1.02 1.00 1.02 1.02 NA NA Continue to monitor
SHADYGLN  60kV 1.01 1.00 0.88 NA NA NA 1.02 1.02 1.00 1.01 1.02 NA NA Continue to monitor
SIERRAPI  60kV 0.99 1.02 0.85 NA NA NA 1.04 1.07 1.02 0.97 1.07 NA NA Continue to monitor
TAYLOR  60kV 0.99 1.02 0.88 NA NA NA 1.05 1.05 1.02 0.97 1.06 NA NA Continue to monitor
UCD_TP2 115kV 1.00 1.01 0.90 NA NA NA 1.03 1.04 1.01 1.00 1.04 NA NA Continue to monitor
WEMR SWS  60kV 1.01 0.99 0.87 NA NA NA 1.03 1.04 0.99 1.01 1.03 NA NA Continue to monitor
ATLANTC  230kV 0.97 0.98 0.90 NA NA NA 1.02 1.08 0.98 1.09 0.18 NA NA Sensitivity only

ATLANTI  60kV 1.00 1.01 0.89 NA NA NA 1.06 1.07 1.01 1.08 0.19 NA NA Continue to monitor
BONNIEN  60kV 1.00 1.01 0.90 NA NA NA 1.01 1.01 1.00 1.01 0.42 NA NA Continue to monitor
BRIGHTON  230kV 0.90 0.95 0.83 NA NA NA 0.98 1.01 0.93 1.02 0.19 NA NA Continue to monitor
BRKR SLG  115kV 0.98 1.03 0.89 NA NA NA 1.04 1.05 1.02 1.06 0.19 NA NA Continue to monitor
CAMPUS  115kV 0.96 1.02 0.88 NA NA NA 1.03 1.05 1.01 1.05 0.18 NA NA Continue to monitor
CAPEHORN  60kV 1.01 1.00 0.86 NA NA NA 1.02 1.02 0.99 1.02 0.47 NA NA Continue to monitor
DAVIS  115kv 0.96 1.02 0.88 NA NA NA 1.03 1.05 1.01 1.05 0.18 NA NA Continue to monitor
DEL MAR  60kV 0.99 1.01 0.86 NA NA NA 1.06 1.09 1.00 1.10 0.18 NA NA Continue to monitor
ENVRO_HY 60kV 1.01 0.99 0.80 NA NA NA 1.04 1.06 0.99 1.03 0.50 NA NA Continue to monitor
FORST HL 60kV 1.00 0.99 0.80 NA NA NA 1.04 1.06 0.98 1.03 0.49 NA NA Continue to monitor
KNIGHT1  115kV 0.95 1.02 0.89 NA NA NA 1.02 1.06 1.01 1.06 0.17 NA NA Continue to monitor
KNIGHT2 ~ 115kV 0.95 1.02 0.89 NA NA NA 1.01 1.05 1.01 1.06 0.17 NA NA Continue to monitor
KNIGHTLD 115kV RIO OSO 230 KV BUS (FAILURE OF NON- 0.95 1.02 0.89 NA NA NA 1.02 1.06 1.01 1.06 0.17 NA NA Continue to monitor

P5-5 Non-Redundant Relay - -

MOBILCHE  115kV REDUNDENT RELAY) 0.94 1.02 0.88 NA NA NA 1.02 1.05 1.01 1.06 0.17 NA NA Continue to monitor
OXBOW  60kV 1.01 0.99 0.80 NA NA NA 1.04 1.07 0.99 1.03 0.50 NA NA Continue to monitor
Q653F  115kV 0.96 1.02 0.88 NA NA NA 1.02 1.05 1.01 1.05 0.18 NA NA Continue to monitor
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2020-2021 ISO Reliability Assessment - Study Results

Study Area: PG&E Central Valley
Low Voltages %:% CO | ||:0rni0 |SO
Voltage PU (Baseline Scenarios) Voltage PU (Sensitivity Scenarios)
Substation Contingency (All and Worst P6) Category Category Description 2022 2025 2030 2022 Winter [ 2025 Winter [ 2030 Winter 2.022 2_025 2025 SP High 2025 SpoP H i1 2022 SP Heavy | 2030 Refirement| 2030 Summer Project & Potential Mitigation Solutions
Summer Summer Summer Peak Peak Peak Spring Off- | Spring Off- CEC Forecast Renew & Min Rgnewable & of QE Egak wlo
Peak Peak Peak Peak Peak Gas Gen Min Gas Gen | Generations | Facility Rerates
RIO OSO  230kV 0.89 1.00 0.82 NA NA NA 0.94 1.06 0.91 1.08 0.15 NA NA Continue to monitor
ROCKLIN ~ 60kV 0.99 1.01 0.89 NA NA NA 1.06 1.07 1.00 1.08 0.18 NA NA Continue to monitor
ROLLINS  60kV 1.01 1.00 0.86 NA NA NA 1.02 1.02 1.00 1.02 0.48 NA NA Continue to monitor
SHADYGLN  60kV 1.01 1.00 0.86 NA NA NA 1.02 1.02 1.00 1.02 0.47 NA NA Continue to monitor
SIERRAPI  60kV 0.99 1.01 0.86 NA NA NA 1.06 1.09 1.00 1.10 0.18 NA NA Continue to monitor
TAYLOR  60kV 0.99 1.01 0.89 NA NA NA 1.06 1.07 1.01 1.08 0.18 NA NA Continue to monitor
UCD_TP2  115kV 0.96 1.02 0.88 NA NA NA 1.03 1.05 1.01 1.05 0.18 NA NA Continue to monitor
WDLND_BM  115kV 0.95 1.02 0.88 NA NA NA 1.02 1.05 1.01 1.06 0.17 NA NA Continue to monitor
WEMR SWS  60kV 1.01 0.99 0.85 NA NA NA 1.03 1.04 0.99 1.03 0.47 NA NA Continue to monitor
WOODLD  115kV 0.94 1.02 0.88 NA NA NA 1.02 1.05 1.01 1.06 0.17 NA NA Continue to monitor
ZAMORA  115kV 0.94 1.02 0.88 NA NA NA 1.01 1.05 1.01 1.06 0.17 NA NA Continue to monitor
BRIGHTON  230kV ;E%bANIZD?)EOII\(I¥ l;:f AE{;FAILURE OF NON- P5-5 Non-Redundant Relay 0.95 0.98 0.87 NA NA NA 1.00 1.04 0.98 0.03 1.04 NA NA Continue to monitor
ATLANTC  230kV 0.89 >0.9 0.80 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Continue to monitor
ATLANTI ~ 60kV >0.9 >0.9 0.77 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Continue to monitor
ATLANTIC  115kV >0.9 >0.9 0.82 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Continue to monitor
DEL MAR  60kV >0.9 >0.9 0.73 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Continue to monitor
PLSNT GR  115kV ATLANTIC'GE#P A:'.:_]Lciggg &RIOOSO- P6 N-1-1 >0.9 >0.9 0.84 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Continue to monitor
ROCKLIN ~ 60kV >0.9 >0.9 0.76 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Continue to monitor
SIERRAPI  60kV >0.9 >0.9 0.73 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Continue to monitor
TAYLOR  60kV >0.9 >0.9 0.76 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Continue to monitor
ULTR-RCK  120.75kV >0.9 >0.9 0.85 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Continue to monitor
CH.STN  115kV 0.82 0.88 0.78 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Operating procedure
CURTISS  115kV 0.84 0.89 0.80 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Operating procedure
MELNS JB  115kV 0.84 0.89 0.80 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Operating procedure
MELONES ~ 115kV 0.80 0.86 0.77 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Operating procedure
MI-WUK  115kV 0.88 >0.9 0.84 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Operating procedure
PEORIA  115kV BELLOTA 230/115KV TB 1 & 0.81 0.87 0.78 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Operating procedure
P6 N-1-1 -
R.TRACK  115kV BELLOTA230/115KVTB2 0.80 0.86 0.76 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Operating procedure
RVRBANK  115kV 0.59 0.75 0.54 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Operating procedure
SPISONORA 115kV 0.84 0.89 0.80 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Operating procedure
SPRNG GP  115kV >0.9 >0.9 0.90 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Operating procedure
TULLOCH  115kV 0.73 0.82 0.70 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Operating procedure
VALLY HM  115kV 0.89 >0.9 0.86 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Operating procedure
BRIGHTON  230kV BELLOTA-LOCKFORD 230KV & LOCKEFORD- P6 N-1-1 >0.9 >0.9 0.86 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Continue to monitor
BELLOTA230KV

DEL MAR  60kV >0.9 >0.9 0.89 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Continue to monitor
SIERRAPI  60kV >0.9 >0.9 0.89 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Continue to monitor
BRIGHTN  115kV >0.9 >0.9 0.82 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Continue to monitor
BRIGHTON  230kV >0.9 >0.9 0.71 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Continue to monitor
BRKR SLG  115kV >0.9 >0.9 0.82 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Continue to monitor
CAMPUS  115kV >0.9 >0.9 0.82 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Continue to monitor
DAVIS  115kV >0.9 >0.9 0.82 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Continue to monitor
DEEPWATR  115kV BRIGHTON 230/115KV TB 10 & PG N-L-1 >0.9 >0.9 0.82 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Continue to monitor
GRAND IS 115kV BRIGHTON230/115KVTB9 >0.9 >0.9 0.79 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Continue to monitor
MOBILCHE = 115kV >0.9 >0.9 0.88 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Continue to monitor
POST  115kV >0.9 >0.9 0.83 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Continue to monitor
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Voltage PU (Baseline Scenarios)

Voltage PU (Sensitivity Scenarios)

California ISO/TPID

Substation Contingency (All and Worst P6) Category Category Description 2022 2025 2030 2022 Winter [ 2025 Winter [ 2030 Winter 2.022 2_025 2025 SP High 2025 SpoP H I 2022 SP Heavy | 2030 Retirement| 2030 Summer Project & Potential Mitigation Solutions
Summer Summer Summer Peak Peak Peak Spring Off- | Spring Off- CEC Forecast Renew & Min Rgnewable & of QE Egak wlo
Peak Peak Peak Peak Peak Gas Gen Min Gas Gen | Generations | Facility Rerates
Q653F  115kV >0.9 >0.9 0.83 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Continue to monitor
UCD_TP2 115kV >0.9 >0.9 0.82 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Continue to monitor
W.SCRMNO  115kV >0.9 >0.9 0.83 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Continue to monitor
WDLND_BM  115kV >0.9 >0.9 0.87 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Continue to monitor
WOODLD  115kV >0.9 >0.9 0.87 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Continue to monitor
CLRKSVLE 115kV >0.9 >0.9 >0.9 NA NA NA >0.9 >0.9 >0.9 >0.9 0.56 NA NA Sensitivity only
CPM 115kV >0.9 >0.9 >0.9 NA NA NA >0.9 >0.9 >0.9 >0.9 0.58 NA NA Sensitivity only
DIMOND_1 115kV >0.9 >0.9 >0.9 NA NA NA >0.9 >0.9 >0.9 >0.9 0.58 NA NA Sensitivity only
DIMOND_2 115kV >0.9 >0.9 >0.9 NA NA NA >0.9 >0.9 >0.9 >0.9 0.55 NA NA Sensitivity only
DMND SPR  115kV >0.9 >0.9 >0.9 NA NA NA >0.9 >0.9 >0.9 >0.9 0.55 NA NA Sensitivity only
ELDORAD  115kV >0.9 >0.9 >0.9 NA NA NA >0.9 >0.9 >0.9 >0.9 0.57 NA NA Sensitivity only
FLINT ~ 115kV >0.9 >0.9 >0.9 NA NA NA >0.9 >0.9 >0.9 >0.9 0.62 NA NA Sensitivity only
GOLD HLL  60kV ggll:g::tll:zé?z)o/llllss}(}(%gg & P6 N-1-1 >0.9 >0.9 >0.9 NA NA NA >0.9 >0.9 >0.9 >0.9 0.61 NA NA Sensitivity only
GOLDHILL  115kV >0.9 >0.9 >0.9 NA NA NA >0.9 >0.9 >0.9 >0.9 0.58 NA NA Sensitivity only
HORSESHE  115kV >0.9 >0.9 >0.9 NA NA NA >0.9 >0.9 >0.9 >0.9 0.59 NA NA Sensitivity only
LIMESTNE  60kV >0.9 >0.9 >0.9 NA NA NA >0.9 >0.9 >0.9 >0.9 0.60 NA NA Sensitivity only
NEWCSTLE 115kV >0.9 >0.9 >0.9 NA NA NA >0.9 >0.9 >0.9 >0.9 0.61 NA NA Sensitivity only
SHPRING  115kV >0.9 >0.9 >0.9 NA NA NA >0.9 >0.9 >0.9 >0.9 0.55 NA NA Sensitivity only
SPICAMIN  115kV >0.9 >0.9 >0.9 NA NA NA >0.9 >0.9 >0.9 >0.9 0.57 NA NA Sensitivity only
APPLE HL 115kV >0.9 >0.9 >0.9 NA NA NA >0.9 >0.9 >0.9 >0.9 0.57 NA NA Sensitivity only
BRIGHTON  230kV tggigggggggi\l_/mm 230KV & BELLOTA- P6 N-1-1 >0.9 >0.9 0.86 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Continue to monitor
DEL MAR  60kV LOCKFORD-BRIGHTON 230KV & GOLDHILL- >0.9 >0.9 0.87 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Continue to monitor
P6 N-1-1 - -
SIERRAPI  60kV EIGHTMILEROAD230KV >0.9 >0.9 0.87 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Continue to monitor
- East Marysville 115/60 kV Transformer Project
ALMENDRA  60kV 0.55 >0.9 >0.9 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA - Expected ISD: Dec. 2022
- Short term: Action Plan
- East Marysville 115/60 kV Transformer Project
ENCINAL ~ 60kV 0.59 >0.9 >0.9 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA - Expected ISD: Dec. 2022
- Short term: Action Plan
- East Marysville 115/60 kV Transformer Project
GLEAF2  60kV 0.55 >0.9 >0.9 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA - Expected ISD: Dec. 2022
- Short term: Action Plan
- East Marysville 115/60 kV Transformer Project
HARTER  60kV 0.56 >0.9 >0.9 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA - Expected ISD: Dec. 2022
- Short term: Action Plan
- East Marysville 115/60 kV Transformer Project
LIVE OAK  60kV PALERMO-PEASE 115KV MOAS OPENED ON 0.61 >0.9 >0.9 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA - Expected ISD: Dec. 2022
PALERMO_HONC JT1 & PEASE- P6 N-1-1 - Short term: Action Plan
RIOOSO115KVMOASOPENEDONOLIVHJ1_E.MR - East Marysville 115/60 kV Transformer Project
MRYSVLLE  60kV YJl 0.53 >0.9 >0.9 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA - Expected ISD: Dec. 2022
- Short term: Action Plan
- East Marysville 115/60 kV Transformer Project
PEASE  115kV 0.51 >0.9 >0.9 NA NA NA 0.90 >0.9 >0.9 >0.9 >0.9 NA NA - Expected ISD: Dec. 2022
- Short term: Action Plan
- East Marysville 115/60 kV Transformer Project
PEASETP  60kV 0.55 >0.9 >0.9 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA - Expected ISD: Dec. 2022
- Short term: Action Plan
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Voltage PU (Baseline Scenarios)

Voltage PU (Sensitivity Scenarios)

California ISO/TPID

Substation Contingency (All and Worst P6) Category Category Description 2022 2025 2030 2022 Winter [ 2025 Winter [ 2030 Winter 2.022 2_025 2025 SP High 2025 SpoP H i1 2022 SP Heavy | 2030 Refirement| 2030 Summer Project & Potential Mitigation Solutions
Summer Summer Summer Peak Peak Peak Spring Off- | Spring Off- CEC Forecast Renew & Min Rgnewable & of QE Egak wlo
Peak Peak Peak Peak Peak Gas Gen Min Gas Gen | Generations | Facility Rerates
- East Marysville 115/60 kV Transformer Project
YCEC 60kV 0.57 >0.9 >0.9 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA - Expected ISD: Dec. 2022
- Short term: Action Plan
- East Marysville 115/60 kV Transformer Project
YUBACITY 60kV 0.57 >0.9 >0.9 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA - Expected ISD: Dec. 2022
- Short term: Action Plan
BOGUE 115kV CP)E;L\\/SHEJTl_OEa?Q?( jiS(l;)V &’\g%gigiﬁggggﬂwv P6 N-1-1 >0.9 >0.9 0.89 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Continue to monitor
PENRYN  60kV >0.9 >0.9 0.49 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Continue to monitor
AUBURN  60kV >0.9 >0.9 0.51 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Continue to monitor
BELL PGE 115kV >0.9 >0.9 0.51 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Continue to monitor
BOWMN PH  60kV >0.9 >0.9 0.71 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Continue to monitor
BRNSWALT  115kV >0.9 >0.9 0.81 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Continue to monitor
BRUNSWCK  115kV >0.9 >0.9 0.79 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Continue to monitor
CHCGO PK  115kV >0.9 >0.9 0.65 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Continue to monitor
DRUM 60kV >0.9 >0.9 0.68 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Continue to monitor
DTCHFL1 115kV CPBIE)AI‘_CDI;:-IITL(LB#?ZIEE;STCL #1 115KV & PLACER- P6 N-1-1 >0.9 >0.9 0.68 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Continue to monitor
DTCH FL2 115kV >0.9 >0.9 0.75 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Continue to monitor
HALSEY  60kV >0.9 >0.9 0.51 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Continue to monitor
HAYPRESS 60kV >0.9 >0.9 0.71 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Continue to monitor
HIGGINS  115kV >0.9 >0.9 0.55 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Continue to monitor
MTN_QUAR  60kV >0.9 >0.9 0.50 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Continue to monitor
PENRYN  60kV >0.9 >0.9 0.48 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Continue to monitor
PLACER  115kV >0.9 >0.9 0.50 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Continue to monitor
SPAULDNG  60kV >0.9 >0.9 0.70 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Continue to monitor
PLAINFLD  60kV PLAINFLD  SVD=V & VACA-DIX230/115KVTB3 P6 N-1-1 0.80 0.79 0.76 NA NA NA >0.9 >0.9 0.78 >0.9 0.83 NA NA Under review
RIO OSO-KNIGHTLD-WOODLD 115KV & . .
BRIGHTON  230kV RIOOSO-BRIGHTON230KV P6 N-1-1 >0.9 >0.9 0.89 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Continue to monitor
BARRY  60kV >0.9 >0.9 0.77 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Continue to monitor
CATLETT  60kV >0.9 >0.9 0.78 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Continue to monitor
DIST1001 60kV >0.9 >0.9 0.79 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Continue to monitor
DIST1500 60kV >0.9 >0.9 0.79 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Continue to monitor
DST1001A 60kV >0.9 >0.9 0.79 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Continue to monitor
DST1001B  60kV RIO OSO-NICOLAUS 115KV & PALERMO >0.9 >0.9 0.79 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Continue to monitor
E.MRYSVE 115kV NICOLAUS115KVMOASOPENEDONPALERMO_E P6 N-1-1 >0.9 0.85 0.75 NA NA NA >0.9 >0.9 0.85 >0.9 >0.9 NA NA Under rev?ew
E.NICOLS 115kV MRYJ2 >0.9 0.85 0.70 NA NA NA >0.9 >0.9 0.85 >0.9 >0.9 NA NA Under review
KNTJALT  60kV >0.9 >0.9 0.79 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Continue to monitor
PLUMAS  60kV >0.9 >0.9 0.74 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Continue to monitor
TUDOR  60kV >0.9 >0.9 0.78 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Continue to monitor
WHEATLND  60kV >0.9 >0.9 0.74 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Continue to monitor
WHTLND1  60kV >0.9 >0.9 0.74 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Continue to monitor
WHTLNDAL  60kV >0.9 >0.9 0.79 NA NA NA >0.9 >0.9 >0.9 >0.9 >0.9 NA NA Continue to monitor
VACA-D&1 115kV VACA-DIX 230/115KV TB 3 & VACA- PG N-1-1 >0.9 >0.9 >0.9 NA NA NA >0.9 >0.9 >0.9 >0.9 0.90 NA NA Sensitivity only
WEC 115kV SUISUN115KVMOASOPENEDONVACA-DIX_WEC >0.9 >0.9 >0.9 NA NA NA >0.9 >0.9 >0.9 >0.9 0.90 NA NA Sensitivity only
JAMESN-A  115kV VACA-DIX 230/115KV TB 3 & VACA- >0.9 >0.9 >0.9 NA NA NA >0.9 >0.9 >0.9 >0.9 0.90 NA NA Sensitivity only
SCHMLBCH  115kV SUISUN115KVMOASOPENEDONVACA- P6 N-1-1 >0.9 >0.9 >0.9 NA NA NA >0.9 >0.9 >0.9 >0.9 0.90 NA NA Sensitivity only
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Substation Contingency (All and Worst P6) Category Category Description 2022 2025 2030 2022 Winter [ 2025 Winter [ 2030 Winter 2.022 2_025 2025 SP High 2025 SpoP H i1 2022 SP Heavy | 2030 Refirement| 2030 Summer Project & Potential Mitigation Solutions
Summer Summer Summer Peak Peak Peak Spring Off- | Spring Off- CEC Forecast Renew & Min Rgnewable & of QE Egak wlo
Peak Peak Peak Peak Peak Gas Gen Min Gas Gen | Generations | Facility Rerates
SUISUN  115kV DIX_WEC(2) >0.9 >0.9 >0.9 NA NA NA >0.9 >0.9 >0.9 >0.9 0.90 NA NA Sensitivity only
DEL MAR  60kV GOLD HILL-EIGHT MILE ROAD 230KV & GOLD 0.99 1.02 0.88 NA NA NA 1.05 1.07 1.02 1.08 0.98 NA NA Continue to monitor
p7-1 DCTL - -
SIERRAPI  60kV HILL-LODI STIG 230KV 0.99 1.02 0.88 NA NA NA 1.05 1.07 1.02 1.08 0.98 NA NA Continue to monitor
P7-1:A4:13_Birds Landing-CC Sub 230kV Line & )
PLAINFLD  60kV Birds Lan diﬁg-Contra Cogta PP 230KV Line p7-1 DCTL 0.89 0.88 0.87 NA NA NA 1.03 1.03 0.88 1.05 0.89 NA NA Under review
BRIGHTON  230kV o ) ) 0.92 0.98 0.89 NA NA NA 1.00 1.03 0.98 1.04 0.91 NA NA Continue to monitor
DELMAR 60KV Egié’?:r'j—zigg;\t/oﬂ}ie"Ota 230kVLine &Rio Oso- | o7 DCTL 0.99 102 0.90 NA NA NA 105 107 102 108 0.96 NA NA___|Continue to monitor
SIERRAPI  60kV 0.99 1.02 0.90 NA NA NA 1.05 1.07 1.02 1.08 0.96 NA NA Continue to monitor
AUBURN  60kV 0.99 1.00 0.51 NA NA NA 1.02 1.03 1.00 1.03 1.02 NA NA Continue to monitor
BELL PGE 115kV 0.92 0.94 0.52 NA NA NA 1.02 1.06 0.94 1.06 1.00 NA NA Continue to monitor
BONNIE N  60kV 1.00 0.99 0.65 NA NA NA 1.01 1.00 0.99 1.01 1.00 NA NA Continue to monitor
BOWMN PH  60kV 1.03 1.03 0.71 NA NA NA 1.04 1.03 1.03 1.03 1.03 NA NA Continue to monitor
BRNSWALT  115kV 1.01 1.03 0.81 NA NA NA 1.05 1.05 1.03 1.05 1.02 NA NA Continue to monitor
BRUNSWCK  115kV 1.00 1.02 0.80 NA NA NA 1.04 1.06 1.02 1.06 1.01 NA NA Continue to monitor
CAPEHORN  60kV 1.01 0.99 0.60 NA NA NA 1.02 1.01 0.98 1.01 1.01 NA NA Continue to monitor
CHCGO PK  115kV 0.99 1.00 0.65 NA NA NA 1.04 1.05 1.00 1.05 1.02 NA NA Continue to monitor
DRUM 115kV 1.02 1.03 0.73 NA NA NA 1.05 1.05 1.03 1.05 1.03 NA NA Continue to monitor
DRUM 60kV 0.99 1.00 0.68 NA NA NA 1.01 1.00 1.00 1.00 1.00 NA NA Continue to monitor
DTCHFL1 115kV 1.00 1.02 0.69 NA NA NA 1.04 1.05 1.01 1.05 1.03 NA NA Continue to monitor
DTCHFL2 115kV 1.02 1.03 0.76 NA NA NA 1.05 1.05 1.03 1.05 1.03 NA NA Continue to monitor
ENVRO_HY  60kV P7-1:A5:19_P!acer-GoId Hill Nq. 1115kV Line and P7.1 DCTL 1.01 0.98 0.53 NA NA NA 1.04 1.06 0.98 1.04 1.01 NA NA Continue to monitor
FORST HL 60KV Placer-Gold Hill No. 2 115 kV Line 1.00 0.97 0.53 NA NA NA 1.03 1.06 0.97 1.04 1.01 NA NA Continue to monitor
HALSEY  60kV 0.99 1.01 0.51 NA NA NA 1.03 1.04 1.00 1.03 1.02 NA NA Continue to monitor
HAYPRESS 60kV 1.03 1.03 0.71 NA NA NA 1.04 1.03 1.03 1.03 1.03 NA NA Continue to monitor
HIGGINS  115kV 0.94 0.96 0.55 NA NA NA 1.03 1.06 0.95 1.06 1.00 NA NA Continue to monitor
MTN_QUAR  60kV 0.98 1.00 0.51 NA NA NA 1.02 1.03 1.00 1.03 1.02 NA NA Continue to monitor
OXBOW  60kV 1.01 0.98 0.53 NA NA NA 1.04 1.06 0.98 1.04 1.01 NA NA Continue to monitor
PENRYN  60kV 0.97 0.99 0.49 NA NA NA 1.01 1.02 0.98 1.01 1.01 NA NA Continue to monitor
PLACER  115kV 0.92 0.94 0.51 NA NA NA 1.02 1.06 0.93 1.06 0.99 NA NA Continue to monitor
PLACER  60kV 0.99 1.01 0.52 NA NA NA 1.02 1.03 1.00 1.02 1.02 NA NA Continue to monitor
ROLLINS  60kV 1.01 0.99 0.61 NA NA NA 1.02 1.02 0.99 1.02 1.02 NA NA Continue to monitor
SHADYGLN  60kV 1.01 0.99 0.60 NA NA NA 1.02 1.02 0.98 1.02 1.01 NA NA Continue to monitor
SPAULDNG  60kV 1.03 1.03 0.69 NA NA NA 1.04 1.02 1.03 1.02 1.03 NA NA Continue to monitor
WEMR SWS  60kV 1.01 0.98 0.59 NA NA NA 1.03 1.04 0.98 1.03 1.01 NA NA Continue to monitor
- East Marysville 115/60 kV Transformer Project
ALMENDRA  60kV 0.56 1.00 1.01 NA NA NA 0.86 1.05 1.00 1.04 1.00 NA NA - Expected ISD: Dec. 2022
- Short term: Action Plan
- East Marysville 115/60 kV Transformer Project
ENCINAL  60kV 0.60 0.99 0.99 NA NA NA 0.88 1.04 0.99 1.03 0.97 NA NA - Expected ISD: Dec. 2022
- Short term: Action Plan
- East Marysville 115/60 kV Transformer Project
GLEAF2  60kV 0.56 1.00 1.02 NA NA NA 0.86 1.05 1.00 1.04 1.00 NA NA - Expected ISD: Dec. 2022
- Short term: Action Plan
- East Marysville 115/60 kV Transformer Project
HARTER  60kV 0.57 1.00 1.00 NA NA NA 0.86 1.05 1.00 1.04 0.99 NA NA - Expected ISD: Dec. 2022
- Short term: Action Plan
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Peak Peak Peak Peak Peak Gas Gen Min Gas Gen | Generations | Facility Rerates

- East Marysville 115/60 kV Transformer Project
LIVE OAK  60kV 0.61 0.99 0.98 NA NA NA 0.89 1.04 0.99 1.03 0.97 NA NA - Expected ISD: Dec. 2022
- Short term: Action Plan
- East Marysville 115/60 kV Transformer Project
P7-1 DCTL 0.53 1.00 1.00 NA NA NA 0.88 1.02 1.01 1.02 0.97 NA NA - Expected ISD: Dec. 2022
- Short term: Action Plan
- East Marysville 115/60 kV Transformer Project
PEASE  115kV 0.52 0.92 0.93 NA NA NA 0.80 1.09 0.93 1.03 0.91 NA NA - Expected ISD: Dec. 2022
- Short term: Action Plan
- East Marysville 115/60 kV Transformer Project
PEASE  60kV 0.56 1.00 1.00 NA NA NA 0.86 1.05 1.00 1.04 0.98 NA NA - Expected ISD: Dec. 2022
- Short term: Action Plan
- East Marysville 115/60 kV Transformer Project
PEASETP  60kV 0.56 1.00 1.00 NA NA NA 0.86 1.05 1.00 1.04 0.98 NA NA - Expected ISD: Dec. 2022
- Short term: Action Plan
- East Marysville 115/60 kV Transformer Project
YCEC 60kV 0.58 1.00 1.00 NA NA NA 0.86 1.05 1.00 1.04 0.99 NA NA - Expected ISD: Dec. 2022
- Short term: Action Plan
- East Marysville 115/60 kV Transformer Project
YUBACITY  60kV 0.58 1.00 1.00 NA NA NA 0.86 1.05 1.00 1.04 0.99 NA NA - Expected ISD: Dec. 2022
- Short term: Action Plan

P7-1:A5:20_Palermo-Pease 115 kV Line amd

MRYSVLLE ~ 60kv Pease-Rio Oso 115 kV Line

P7-1:A5:23_NICOLAUS-WILKINS SLOUGH amd

PLAINFLD  60kV NICOLAUS-PLAINEIELD P7-1 DCTL 0.89 0.89 0.87 NA NA NA 1.03 1.04 0.88 1.05 0.92 NA NA Under review

DEL MAR  60kV P7-1:A5.):5_(.30|gate-Ri0 OSO. 230 kV Line & Table p7.1 DCTL 1.00 1.03 0.90 NA NA NA 1.05 1.07 1.02 1.08 0.99 NA NA Continue to monitor
SIERRAPI  60kV Mountain-Rio Oso 230 kV Line 1.00 1.03 0.90 NA NA NA 1.05 1.07 1.02 1.08 0.99 NA NA Continue to monitor
DEL MAR  60kV P7-1:A5:6_Table Mountain.-RiO 0s0 230 kV Line & p7.1 DCTL 1.00 1.02 0.90 NA NA NA 1.05 1.07 1.02 1.08 0.99 NA NA Continue to monitor
SIERRAPI  60kV Palermo-Colgate 230 kV Line 1.00 1.02 0.90 NA NA NA 1.05 1.07 1.02 1.08 0.99 NA NA Continue to monitor
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& Cdlifornia ISO

Post Cont. Voltage Deviation % (Baseline Scenarios)

Post Cont. Voltage Deviation % (Sensitivity Scenarios)

| 20225pP 2030
Substation Contingency (All and Worst P3) Category Cate_go_r Y | 2022 | 2025 | 2030 2,022 2_025 2,030 20,22 20_25 2_025 SP 2025 SpoP H' Heavy Retirement Project & Potential Mitigation Solutions
Description | Summer| Summer|Summer| Winter | Winter | Winter | Spring | Spring |High CEC | Renew & Min Renewable & |  of QF
Peak | Peak | Peak | Peak | Peak | Peak |Off-Peak|Off-Peak| Forecast [ Gas Gen ; .
Min Gas Gen | Generation
GRSS VLY 60kV COLGATE-GRASS VALLEY 60KV P1-2 N-1 2.1 6.7 16.2 NA NA NA 2.3 3.1 6.7 34 11 NA Contionue to monitor
NEWMAN  60kV CROWCREEK SS-NEWMAN 60KV P12 N-1 3.9 5.8 11.2 NA NA NA 1.2 29 6.2 2.6 14 NA Contfonue to mon!tor
GUSTINE  60kV 3.0 5.0 10.4 NA NA NA 0.8 31 5.4 2.9 0.7 NA Contionue to monitor
CISCOTAP  60kV 0.2 0.2 9.4 NA NA NA 1.0 0.0 0.2 0.0 0.2 NA Contionue to monitor
TAMARACK  60kV 0.3 0.3 8.6 NA NA NA 1.2 0.1 0.3 0.1 0.4 NA Contionue to monitor
CISCO GR  60kV 0.2 0.2 9.4 NA NA NA 1.0 0.0 0.2 0.0 0.2 NA Contionue to monitor
CAPEHORN  60kV 11 -1.0 18.2 NA NA NA -3.6 -2.6 -1.0 -2.8 2.9 NA Contionue to monitor
ENVRO_HY 60kV -0.3 -0.8 20.0 NA NA NA 0.1 0.0 -1.0 -0.4 2.9 NA Contionue to monitor
SPAULDNG  60kV -0.9 -0.5 144 NA NA NA -1.0 -1.2 -0.5 -1.3 -1.2 NA Contionue to monitor
DRUM 60kV -2.9 -1.8 16.5 NA NA NA -3.9 -35 -1.7 -3.6 -4.0 NA Contionue to monitor
BONNIE N  60kV DRUM 115/115KV TB 1 P1-3 N-1 -2.3 -15 17.1 NA NA NA -3.8 -3.2 -15 -3.4 -3.6 NA Contionue to monitor
ROLLINS  60kV -0.8 -0.8 18.2 NA NA NA -3.5 -2.5 -0.9 -2.6 2.7 NA Contionue to monitor
WEMR SWS  60kV -0.8 -0.9 18.6 NA NA NA 0.1 0.0 -1.0 -0.4 2.9 NA Contionue to monitor
SHADYGLN  60kV -1.0 -0.9 18.3 NA NA NA -3.5 -2.6 -1.0 -2.8 2.9 NA Contionue to monitor
FORSTHL  60kV -0.5 -0.9 20.0 NA NA NA 0.1 0.0 -1.0 -0.4 2.9 NA Contionue to monitor
OXBOW  60kV -0.3 -0.8 20.0 NA NA NA 0.1 0.0 -1.0 -0.4 2.9 NA Contionue to monitor
BOWMN PH  60kV -0.4 -0.2 144 NA NA NA -0.9 0.4 -0.2 -0.4 -0.8 NA Contionue to monitor
HAYPRESS  60kV -0.4 -0.2 144 NA NA NA -0.9 0.4 -0.2 -0.4 -0.8 NA Contionue to monitor
WESTLEY  60kV KASSON 115/60KV TB 1 P1-3 N-1 14.5 155 15.0 NA NA NA 0.7 0.8 16.2 15 10.6 NA System adjustments or voltage support if needed
E.NICOLS 115kV P1-2 N-1 0.2 2.1 11.8 NA NA NA 1.2 -3.8 2.2 -4.3 -1.9 NA Contionue to monitor
PLUMAS  60kV RIO OSO-NICOLAUS 115KV P1-2 N-1 0.2 2.1 8.1 NA NA NA 11 -34 2.2 -3.8 -1.9 NA Contionue to monitor
WHEATLND  60kV P1-2 N-1 0.2 2.2 8.0 NA NA NA 0.7 2.2 2.3 -2.5 2.0 NA Contionue to monitor
CROWCREEK SS 60kV 6.8 10.2 17.6 NA NA NA 2.6 2.0 111 22 0.8 NA System adjustments or voltage support if needed
FRONTIERPV 60kV SALADO-CROWCREEK SS 60KV pP1-2 N-1 6.8 10.2 17.6 NA NA NA 2.6 2.0 11.1 22 0.8 NA System adjustments or voltage support if needed
NEWMAN  60kV 43 6.6 10.8 NA NA NA 15 2.5 74 3.0 0.1 NA Contionue to monitor
GUSTINE  60kV 47 7.4 12.8 NA NA NA 17 25 8.3 3.0 -0.2 NA Contionue to monitor
NEWMAN  60kV SALADO-NEWMAN #2 60KV MOAS OPENED P12 N-1 47 6.0 11.0 NA NA NA 1.3 0.3 6.2 -0.1 1.0 NA Contionue to monitor
GUSTINE  60kV ON CRWS LDG_CRWS LDJ 43 55 10.0 NA NA NA 1.2 0.3 5.7 -0.1 1.0 NA Contionue to monitor
POST 115kV 8.1 6.0 8.4 NA NA NA 31 2.8 6.2 24 45 NA System adjustments or voltage support if needed
W.SCRMNO 115kV WEST SACRAMENTO-BRIGHTON 115KV P1-2 N-1 8.0 5.7 8.3 NA NA NA 31 2.7 6.0 2.3 4.3 NA Contionue to monitor
DEEPWATR  115kV 8.2 5.9 8.5 NA NA NA 31 2.8 6.2 24 4.6 NA System adjustments or voltage support if needed
ROLLINSF 6.60KV GEN UNIT 1 & COLGATE- . .
GRSS VLY 60kV GRASSVALLEYGOKY P3 N-G-1 <8 12.5 17.4 NA NA NA <8 <8 12.6 <8 <8 NA System adjustments or voltage support if needed
CH.STN. 12.47KV GEN UNIT 1 & . .
WESTLEY  60kV KASSON115/60KVTBL P3 N-G-1 15.3 15.9 15.2 NA NA NA <8 <8 <8 <8 <8 NA System adjustments or voltage support if needed
BELL PGE 115kV <8 <8 16.9 NA NA NA <8 <8 <8 <8 <8 NA Contionue to monitor
HIGGINS  115kV <8 <8 15.6 NA NA NA <8 <8 <8 <8 <8 NA Contionue to monitor
CHCGO PK  115kV <8 <8 13.0 NA NA NA <8 <8 <8 <8 <8 NA Contionue to monitor
DTCH FL1 115kV <8 <8 12.1 NA NA NA <8 <8 <8 <8 <8 NA Contionue to monitor
FORSTHL  60kV <8 <8 11.6 NA NA NA <8 <8 <8 <8 <8 NA Contionue to monitor
ENVRO_HY 60kV <8 <8 11.5 NA NA NA <8 <8 <8 <8 <8 NA Contionue to monitor
OXBOW  60kV <8 <8 11.5 NA NA NA <8 <8 <8 <8 <8 NA Contionue to monitor
SPAULDNG  60kV CHI.PARK 11.50KV GEN UNIT 1 & BELL- <8 <8 11.4 NA NA NA <8 <8 <8 <8 <8 NA Contionue to monitor
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Post Cont. Voltage Deviation % (Baseline Scenarios)

Post Cont. Voltage Deviation % (Sensitivity Scenarios)

Substation Contingency (All and Worst P3) Category Categor y 2022 2025 2030 2,022 2_025 2,030 20,22 20_25 2_025 SP 12025 SpOP Hi Zﬁiivip Retzir(ﬁgem Project & Potential Mitigation Solutions
Description | Summer|Summer|Summer| Winter | Winter | Winter | Spring | Spring |High CEC | Renew & Min Renewable & |  of QF
Peak | Peak | Peak | Peak | Peak | Peak |Off-Peak|Off-Peak| Forecast [ Gas Gen ; .
Min Gas Gen | Generation

WEMR SWS  60kV PLACER115KVMOASOPENEDONPLACER_BEL P3 N-G-1 <8 <8 11.3 NA NA NA <8 <8 <8 <8 <8 NA Contionue to monitor
BOWMN PH  60kV LPGE <8 <8 112 | NA NA NA <8 <8 <8 <8 <8 NA  |Contionue to monitor
HAYPRESS  60kV <8 <8 11.2 NA NA NA <8 <8 <8 <8 <8 NA Contionue to monitor
COLFAXJT  60kV <8 <8 11.2 NA NA NA <8 <8 <8 <8 <8 NA Contionue to monitor
SHADYGLN  60kV <8 <8 11.2 NA NA NA <8 <8 <8 <8 <8 NA Contionue to monitor
CAPEHORN  60kV <8 <8 11.2 NA NA NA <8 <8 <8 <8 <8 NA Contionue to monitor
ROLLINS  60kV <8 <8 11.2 NA NA NA <8 <8 <8 <8 <8 NA Contionue to monitor
BONNIE N  60kV <8 <8 10.8 NA NA NA <8 <8 <8 <8 <8 NA Contionue to monitor
DRUM 115kV <8 <8 10.7 NA NA NA <8 <8 <8 <8 <8 NA Contionue to monitor
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Transient Stability
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‘{% California I1ISO

Transient Stability Performance

Contingency Category Category Description

Baseline Scenarios

Sensitivity Scenarios

Select..

Select..

Select..

Select..

Select..

Potential Mitigation Solutions

In accordance with TPL-001-4- Requirement R2.6, this area relies on the past studies from the 2019-20 Transmission Planning Process for transient stability studies:

| http://www.caiso.com/Documents/AppendixC-BoardApprovedt2019-2020TransmissionPlan.pdf
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Study Area:

Single Contingency Load Drop

PG&E Central Valley
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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
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Single Source Substation with more than 100 MW Load
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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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