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Study Area:
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&> California 1ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

California ISO/IOP

2024 P
Overloaded Facility Contingency (All and Worst P6) Category | Category Description 2024 2027 2032 2_024 2027 2924 2927 2932 Heavy 2024 OP 2027 sP Project & Potential Mitigation Solutions
Summer | Summer | Summer | Spring Off-| Spring Off-| Winter Winter Winter | Renewable Sensitivity High CEC | 2035 ATE
Peak Peak Peak Peak Peak Peak Peak Peak & Min Gas Forecast
Gen
P2-4:A17:5:_MONTAVIS 230KV - SECTION 1E & 2E P2 Bus/Breaker 144 15 26 38 16 74 2 15 118 89 14 <100 [Project: Monta Vista bus upgrade
AMES-Mountain View 115 kV -5C:A18:1: - - K
PS-5C:AL8:1: METCALF 500-230KV BATT(FAILURE OF NON P5 Non-Redundent | o oo | Diverge | Diverge | 144 157 22 49 Diverge | Diverge 148 Diverge <100 |install redundent battery supply
REDUNDENT BATT) battery supply
P2-4:A17:5:_MONTAVIS 230KV - SECTION 1E & 2E P2 150 2 23 83 50 72 35 1 117 84 4 <100 _[Project: Monta Vista bus upgrade
P5-5C:A18:1:_METCALF 500-230KV BATT(FAILURE OF NON- Non-Redundent ) _ ) ) ) )
AMES-Whisman 115 kv REDUNDENT BATT) P5 battery supply Diverge Diverge Diverge 135 140 36 46 Diverge Diverge 137 Diverge <100 Install redundent battery supply
TESLA-METCALF 500kV & MOSSLAND-LOSBANOS 500kV P6 N-1-1 <100 <100 103 <100 82 <100 | <100 | <100 <100 <100 <100 <100  |Continue to monitor
METCALF-MORGAN HILL 115KV & METCALF-EL PATIO #2
AWSGILROYSS-LLAGAS 115 kV 115KV P6 N-1-1 119 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 Project: Morgan Hill-Green Valley project
AWSGILROYSS-LLAGAS 115 kV Line No 1 METCALF-MORGAN HILL 115KV [2570] & GREENVALLEY-MRGN| P6 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 137 Continue to monitor
P5-5A:A8:2;_C.COSTAPP 230KV BUS 1&2(FAILURE OF NON- o5 Non-Redundent 0 o o o . o . 28 102 & 101 <100 | mstall redundent relay
) REDUNDENT RELAY) Relay
Bahia - Moraga 230 KV P5-5C:A8:2:_CONTRA COSTA PP 230KV BATT(FAILURE OF Non-Redundent
! N 2 jon-Redunden
. P5 89 93 64 63 57 51 54 36 100 87 97 <100
NON-REDUNDENT BATT) battery supply Install redundent battery supply
si;’&’:}ﬁ?zgzx\f"SWC’OD 115 (FAILURE OF NON- P5 N°"":e‘;'”"de"t 217 214 206 222 222 201 212 207 190 222 211 <100 [Install redundent relay
Bair 115/60KV Transformer 1 P5-5C:A10:2 RAVE)NSWOOD 230-115KV BATT(FAILURE OF Non-R eday dent
- N :2: - jon-Redunden
~ P5 202 177 177 221 225 202 211 192 | Di 220 170 <100
NON-REDUNDENT BATT) battery supply verge Install redundent battery supply
PS-SA/AL0:9:_RAVENSWOOD 115 (FAILURE OF NON- P5 Non-Redundent 143 147 147 118 121 99 105 118 128 118 145 <100 [Install redundent relay
, ) REDUNDENT RELAY) Relay
BairBelmont 115KV Line P5-5C:A10:2;_RAVENSWOOD 230-115KV BATT(FAILURE OF Non-Redundent
- N :2: - jon-Redunden
~ P5 138 137 137 117 118 99 105 112 | Di 117 135 <100
NON-REDUNDENT BATT) battery supply iverge Install redundent battery supply
PS-SA/AL0:9:_RAVENSWOOD 115 (FAILURE OF NON- P5 Non-Redundent 352 353 344 343 338 276 302 307 308 343 349 <100 [Install redundent relay
REDUNDENT RELAY) Relay
PS-5C:AL0:2:_RAVENSWOOD 230-115KV BATT(FAILURE OF Ps Non-Redundent 337 322 319 343 339 275 302 292 Diverge 344 313 <100 [Install redundent battery supply
. " . NON-REDUNDENT BATT) battery supply
Bair-Cooley Landing #1 60KV Line P5-5C:A10:2:_RAVENSWOOD 230-115KV BATT(FAILURE OF Non-Redundent
LA - P5 on-Redunden 234 223 222 238 235 158 174 168 | Diverge 239 218 <100 [Install redundent battery supply
NON-REDUNDENT BATT) battery supply
P5-5C:A10:2;_RAVENSWOOD 230-115KV BATT(FAILURE OF Non-Redundent )
~ P5 83 75 73 101 % 71 65 62 DI 100 74 <100
NON-REDUNDENT BATT) battery supply verge Install redundent battery supply
Base Case Base |PO <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 101 Continue to monitor
PS-SA/AL0:9:_RAVENSWOOD 115 (FAILURE OF NON- P5 Non-Redundent 294 301 299 264 278 186 196 211 266 264 297 <100 [Install redundent relay
REDUNDENT RELAY) Relay
;zzc';g?j;;x;’iﬁ:mor’ 230-115KV BATT(FAILURE OF Ps '\L"Q;Red“"del"t 286 274 278 264 279 186 196 204 | Diverge 264 267 <100 [Install redundent battery supply
Bair Cooley Landing #2 60KY Line P5 5CATOR RAVENS\IJOOD 230-115KV BATT(FAILURE OF N 3 ;r\;suzp .
LA - ( P5 on-Redundent 277 260 251 306 317 237 245 231 Diverge 306 254 <100 [Install redundent battery supply
NON-REDUNDENT BATT) battery supply
P5-5C:A10:2;_RAVENSWOOD 230-115KV BATT(FAILURE OF Non-Redundent )
~ P5 103 101 107 71 70 50 55 73 DI 72 100 <100
NON-REDUNDENT BATT) battery supply verge Install redundent battery supply
CLY LND2 115/60KV TB 2 & CLY LND 115/60KV TB 1 P6 N-1-1 152 153 206 <100 | <100 | <100 | <100 | <100 <100 <100 153 <100 _|Operating solution
P2-4:A8:9:_MORAGA 230KV - SECTION 2D & 1D P2 Bus/Breaker 111 111 104 a4 26 48 52 61 73 58 110 <100 'r"e':jei;;p‘x'ty increase, flow control or generation
P2-4:A8:13:_C.COSTAPPF 230KV - SECTION 2F & 1F P2 Bus/Breaker 100 93 92 22 36 35 38 52 57 38 91 <100 _[Project: Contra Costa lines reconfiguratiaon
P2-2:A16:10;_NEWARK D 230KV SECTION 1D P2 Bus/Breaker 99 103 102 37 46 4 50 60 65 51 101 <100 t';‘;:z‘:c'ty increase, flow control or Newark bus
P2-4:A16:17:_NEWARK D SECTION 1D & NEWARK E P2 Bus/Breaker 95 103 105 34 5 39 29 61 61 47 101 <100 Line capacity increase, flow control or Newark bus
SECTION 1E 230KV upgrade
P2-4:A16:7:_NEWARK E 230KV - SECTION 1E & 2E P2 Bus/Breaker 93 9 101 31 36 36 39 59 56 5 92 <100 t';‘;:z‘:c'ty increase, flow control or Newark bus
P1-1:A8:18:_DEC STG1 18.00KV & DEC CTG1 18.00KV & DEC Line canacity increase. flow control or Newark bus
CTG2 18.00KV & DEC CTG3 18.00KV GEN UNITS & P1- P3 G-1/N-1 100 100 103 <100 | <100 | <100 | <100 | <100 <100 <100 100 <00 | rad‘; v ’
2:A8:13:_CONTRA COSTA-LAS POSITAS 230KV [4510] P8
Cayetano-Lone Tree (Lone Tree-USWP) 230kV Line -5C:A18:1: - - K
¥ ( ) PS-5C:AL8:1: METCALF 500-230KV BATT(FAILURE OF NON P5 Non-Redundent | "y oo | piverge | Diverge 68 65 58 61 Diverge | Diverge 76 Diverge <100 |install redundent battery supply
REDUNDENT BATT) battery supply
P5-5C:A8:8:_MORAGA 230-115KV BATT(FAILURE OF NON- Non-Redundent
- P5 113 113 106 45 47 49 55 62 75 59 112 <100
REDUNDENT BATT) battery supply Install redundent battery supply
PS-5A:A8:4:_ MORAGA 230KV BUS #1 &2(FAILURE OF NON- PS5 Non-Redundent 111 111 104 a4 46 48 52 61 73 58 110 <100 |install redundent relay
REDUNDENT RELAY) Relay
;?ZJS:VCOSTA'LAS POSITAS 230KV & COLLNSVL-PITSBG F P6 N-1-1 <100 <100 103 <100 | <100 | <100 | <100 | <100 <100 <100 <100 <100  |Continue to monitor
P7-1:A8:4_Contra Costa-Moraga Nos. 1 & 2 230 kV lines P7 DCTL 105 104 100 40 2 a4 a8 59 64 52 103 <100 'r"e':jei;;p‘x'ty increase, flow control or generation
P7-‘1:A16:5_Tesla-Newark No.1 and Tesla-Ravenswood 230 7 DeTL 102 105 103 28 50 26 53 60 72 58 104 <100 Llne. capacity increase, flow control or generation
kV lines redispatch
P7-1:A16:7_Tesla - Newark No.2 and Metcalf - Los Esteros 230kV| ~ P7-1  [DTCL <100 <100 <100 | <100 [ <100 | <100 | <to0 | <100 <100 <100 <100 101 :'e'(‘fwfap‘iﬁ"y increase, flow control or generation
P2-4:A8:9:_MORAGA 230KV - SECTION 2D & 1D P2 Bus/Breaker 111 111 104 47 50 50 54 62 86 62 109 <100 :'e':is::t:ﬁ'ty increase, flow control or generation
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&> California 1ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

2024 SP
Overloaded Facility Contingency (All and Worst P6) Category | Category Description 2024 2027 2032 2_024 2027 2924 2927 2932 Heavy 2024 OP 2027 sP Project & Potential Mitigation Solutions
Summer | Summer | Summer | Spring Off-| Spring Off-| Winter Winter Winter | Renewable Sensitivity High CEC | 2035 ATE
Peak Peak Peak Peak Peak Peak Peak Peak | &Min Gas Forecast
Gen
P2-4:A8:13:_C.COSTAPPF 230KV - SECTION 2F & 1F P2 Bus/Breaker 100 93 92 27 41 37 40 54 70 41 90 <100 |Project: Contra Costa lines reconfiguratiaon
P2-2:A16:10;_NEWARK D 230KV SECTION 1D P2 Bus/Breaker 99 103 102 a1 50 a4 52 61 77 54 101 <100 :'S;:Zp:my increase, flow control or Newark bus
P2-4:A16:17:_NEWARK D SECTION 1D & NEWARK E P2 Bus/Breaker 95 103 105 38 49 2 50 63 74 51 101 <100 Line capacity increase, flow control or Newark bus
SECTION 1E 230KV upgrade
P2-4:A16:7:_NEWARK E 230KV - SECTION 1E & 2E P2 Bus/Breaker 93 9 101 35 20 39 2 60 68 49 92 <100 :'S;:Zp:my increase, flow control or Newark bus
P1-1:A8:18:_DEC STG1 18.00KV & DEC CTG1 18.00KV & DEC T ity f trol or Newark b
CTG2 18.00KV & DEC CTG3 18.00KV GEN UNITS & P1- P3 G-1/N-1 100 100 103 <100 <100 <100 <100 <100 <100 <100 99 <100 |""€ cadpac' Y increase, Tlow control or Newark bus
-A8:13: upgrade
Gayetano-Lone Tres (USWP-Cayetano) 230KV Line 2:A8:13:_CONTRA COSTA-LAS POSITAS 230KV [4510]
P5-5C:A18:1:_METCALF 500-230KV BATT(FAILURE OF NON- Non-Redundent . . . ’ ’ ’
REDUNDENT BATT) P5 battery supply Diverge Diverge Diverge 71 69 60 63 Diverge Diverge 80 Diverge <100 Install redundent battery supply
PS5-5C:AB:8:_MORAGA 230-115KV BATT(FAILURE OF NON- P5 Non-Redundent 113 113 106 19 51 51 57 64 87 63 111 <100 [Install redundent battery supply
REDUNDENT BATT) battery supply
P5-5A:A8:4:_MORAGA 230KV BUS #1 &2(FAILURE OF NON- Non-Redundent
REDUNDENT RELAY) PS Relay 111 111 104 47 50 50 54 62 86 62 109 <100  |Install redundent relay
i?gloil/:vcosm—ms POSITAS 230KV & COLLNSVL-PITSBG F P6 N-1-1 <100 <100 103 <100 <100 <100 <100 <100 <100 <100 <100 <100  |Continue to monitor
P7-1:A8:4_Contra Costa-Moraga Nos. 1 & 2 230 kV lines p7 bt 105 104 100 44 46 46 50 60 76 s6 103 <100 :'e':is::t:ﬁ'ty increase, flow control o generation
P7—2‘I.:A16:5jesla—Newark No.1 and Tesla-Ravenswood 230 b7 DeTL 102 105 103 51 54 48 54 62 85 61 108 <100 Line. capacity increase, flow control or generation
kV lines redispatch
Christie-Sobrante (Oleum-Sobrante) 115kV Line P7-1:A7:3_Sobrante-G Nos. 1 & 2 115 kV lines P7 DCTL 124 107 46 106 44 82 89 51 89 109 107 <100 Project: Sobrante-Christie reconductor
P5-5C:A8:8:_MORAGA 230-115KV BATT(FAILURE OF NON- Non-Redundent
REDUNDENT BATT) PS battery supply 86 86 114 64 74 54 47 88 78 69 104 <100  |Install redundent battery supply
Claremont K - Oakland D #1 115kV Cable K-D #2 115KV [9967] & MORAGA-OAKLAND J 115KV [2760] P8 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 113 Project: Oakland Clean Energy Initiative
P1-2:A7:24: KD #2 115KV [9967] & P1-2:A7:6:_ MORAGA- P6 N-1-1 58 64 101 26 50 35 26 74 43 26 68 <100 |Project: Oakland Clean Energy Initiative
OAKLAND #2 115KV [2730]
P5-5C:A8:8:_MORAGA 230-115KV BATT(FAILURE OF NON- Non-Redundent
Claremont K - Oakland D #2 115kV Cable REDUNDENT BATT) P5 battery supply 84 84 111 63 72 52 46 85 76 68 101 <100 Install redundent battery supply
K-D #1 115KV [9966] & MORAGA-OAKLAND J 115KV [2760] P8 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 111 Project: Oakland Clean Energy Initiative
) PS-5C:A8:8: MORAGA 230-115KV BATT(FAILURE OF NON- P5 Non-Redundent 99 99 133 74 82 48 43 79 86 80 119 <100 [Install redundent battery supply
Claremont-East Portal 115kV section REDUNDENT BATT) battery supply
SOBRANTE-MORAGA 115KV [3742] & SOBRANTE-GRIZZLY-CLA P6 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 101 Continue to monitor
Zis:[;ﬁ?\ﬁ?z’:;’f”swom’ 115 (FAILURE OF NON- Ps N°""::T“"de"t 116 114 113 120 102 88 9% 9% 103 121 113 <100 [Install redundent relay
CLYLNDG-BLHVNTPZ 60K P5-5C:A10:2: RAVE)NSWOOD 230-115KV BATT(FAILURE OF Non-R eday d
LA - ( P5 on-Redundent 111 103 104 120 103 88 93 %0 Diverge 121 102 <100 [Install redundent battery supply
NON-REDUNDENT BATT) battery supply
P1-1:A8:18:_DEC STG1 18.00KV & DEC CTG1 18.00KV & DEC
COLLNSVL-PITSBG E #1230 kv CTG2 18.00KV & DEC CTG3 18.00KV GEN UNITS & P1- P3 G-1/N-1 <100 <100 122 <100 <100 <100 <100 <100 <100 <100 0 <100  |Operating solution
2:A8:85:_COLLNSVL-PITSBG F #1 230KV [0]
COLLNSVL-PITSBG E 230 kV Base Case PO Base Case <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 107 Continue to mon!lor
P1-2:A8:85:_COLLNSVL-PITSBG F #1 230KV [0] P12 [N <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 117 Continue to monitor
P1-1:A8:18:_DEC STG1 18.00KV & DEC CTG1 18.00KV & DEC
COLLNSVL-PITSBG F #1230 kV CTG2 18.00KV & DEC CTG3 18.00KV GEN UNITS & P1- P3 G-1/N-1 <100 <100 121 <100 <100 <100 <100 <100 <100 <100 0 <100 Operating solution
COLLNSVL-PITSBG E #1 230KV [0]
COLLNSVL-PITSBG F 230 kV/ COLLNSVL-PITSBG E #1 230KV [0] P12 [N-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 117 Continue to monitor
Contra Costa-Las Positas 230KV Line .COSTAPPE 230KV - SECTION 2E & 1E P2 Bus/Breaker 112 34 34 32 2 61 38 38 68 52 23 <100 Project: Contra Costa lines reconfiguratiaon
Cooley Landing 115/60kV Ti #1 P1-3:A10:12:_CLY LND2 115/60KV TB 2 P13 [N-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 105 Continue to monitor
Cooley Landing 115/60kV Ti #2 P1-3:A10:13:_CLY LND 115/60KV TB 1 P13 [N-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 105 Continue to monitor
P5-5A:A10:9:_RAVENSWOOD 115 (FAILURE OF NON- Non-Redundent
REDUNDENT RELAY) P5 Relay 102 99 89 122 119 76 74 68 104 122 97 <100 Install redundent relay
P5-5C:A10:2:_RAVENSWOOD 230-115KV BATT(FAILURE OF Non-Redundent
y ] 97 90 84 121 120 77 73 65 85 121 87 100
Cooley Landing-Palo Alto 115KV Line NON-REDUNDENT BATT) battery supply < Install redundent battery supply
RAVENSWOOD-COOLEY LANDING #1 115KV [3390] & RAVENSV| P6 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 131 Continue to monitor
:\7/'"1;:0:ZO—RE"e"SW“d'C""'eV Landing Nos. 182115 p7 beTL 79 81 106 61 55 48 53 69 66 61 84 <100 |Continue to monitor
Cooley Landing-Stanford 60kV Line (Cooley Landing-SRI) Base Case Base |P0 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 116 Continue to monitor
P1-2:A18:42:_PIERCY-METCALF 115KV [4318] P12 [N <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 114 Continue to monitor
P5-5C:A18:1:_METCALF 500-230KV BATT(FAILURE OF NON- Non-Redundent . . . ’ ’ ’
Dixon Landing-McKee 115 kV Line REDUNDENT BATT) P5 battery supply Diverge Diverge Diverge 90 67 94 57 Diverge Diverge 93 Diverge <100 Install redundent battery supply
P5-5C:A18:1:_METCALF 500-230KV BATT(FAILURE OF NON- Non-Redundent . . . ’ ’
REDUNDENT BATT) P5 battery supply Diverge Diverge Diverge 79 52 82 43 Diverge 79 81 Diverge <100 Install redundent battery supply
P1-3:A16:2;_E. SHORE 230/115KV TB 2 P1-3 [N <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 100 Continue to monitor
Eastshore 230/115kV Transformer #1 -
E. SHORE 230/115KV TB 2 & EASTSHORE-SAN MATEOQ 230KV [4 P8 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 142 Continue to monitor
-3:A16:6:_E. - P2 108 66 85 43 22 50 42 56 33 45 68 101 ject: i igurati
Eastshore 230/115KV Transformer #2 P2-3:A16:6:_E. SHORE 230KV - MIDDLE BREAKER BAY 2 Bus/Breaker Project: East Shore lines reconfiguration
E. SHORE 230/115KV TB 1 & EASTSHORE-SAN MATEO 230KV [4 P6 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 142 Continue to monitor

California ISO/IOP
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‘\‘7 California ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

California ISO/IOP

2024 SP
Overloaded Facility Contingency (All and Worst P6) Category | Category Description 2024 2027 2032 2_024 2027 2924 2027 2932 Heavy 2024 OP 2027 sP Project & Potential Mitigation Solutions
Summer | Summer | Summer | Spring Off-| Spring Off-| Winter Winter Winter | Renewable Sensitivity High CEC | 2035 ATE
Peak Peak Peak Peak Peak Peak Peak Peak | &Min Gas Forecast
Gen
PS-5C:AL0:2:_RAVENSWOOD 230-115KV BATT(FAILURE OF P5 Non-Redundent 105 103 102 67 57 59 61 72 Diverge 72 105 <100 [Install redundent battery supply
NON-REDUNDENT BATT) battery supply
P5-5C:A16:11:_EASTSHORE 115KV BATT(FAILURE OF NON- Non-Redundent
" P5 84 72 102 26 19 32 37 53 14 31 74 <100
Eastshore-San Mateo 230kV Line REDUNDENT BATT) battery supply Install redundent battery supply
P7-1:410:2_Newark-Ravenswood 230 kV and Tesla- P7 DCTL EN) 85 105 43 38 2 15 62 67 50 87 Diverge | Continue to monitor
Ravenswood 230 kV lines
P7-1:A16:6_Newark-Ravenswood 230 kV and Tesla-Ravenswood £ P7-1 DTCL <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 Diverge |Continue to monitor
gizz:i?ﬁms;ﬁ (;::r)) 230-115-60KV BATT(FAILURE Ps '\L"Q;Red“"del"t 93 Diverge | Diverge | 49 38 61 65 68 60 49 Diverge <100 [Install redundent battery supply
EGBERT $1-EGBERTSWSTA230 kY P5-5CA10:1:_SAN MATEO 230-115- 60KV BATTFATLURE OF N 3 :r\;suzp .
LA ad ( P5 on-Redundent 69 Diverge | Diverge | 45 37 36 44 | Diverge 52 1 Diverge <100 [Install redundent battery supply
NON-REDUNDENT BATT) battery supply
:ISOZCR)EE?J;I;::"I\" &ﬁEO 230-115-60KV BATT(FAILURE OF P5 V\:Jor;;Redundelnt 106 Diverge Diverge 65 56 51 61 Diverge 77 65 Diverge <100 Install redundent battery supply
EGBERT S2.EGBERTSWSTA230 KV 75 5CATOLSAN MATI)EO 230-115-60KV BATT(FAILURE OF N 3 :r\;suzp .
LA ad ( P5 on-Redundent 106 | Diverge | Diverge | <100 | <100 | <100 | <100 | Diverge | <100 <100 Diverge <100 [Install redundent battery supply
NON-REDUNDENT BATT) battery supply
P5-5C:A10:1:_SAN MATEO 230-115-60KV BATT(FAILURE OF Non-Redundent ) ) ) )
EGBERT S3-MARTIN S4 230 kV NON-REDUNDENT BATT) P5 battery supply 94 Diverge Diverge 56 53 49 52 Diverge 65 57 Diverge <100 Install redundent battery supply
EGBERTSWSTA-EGBERT S3 230 kV :56 ; C;;g%;[;::? ;'\’:T)EO 230-115-60KV BATT(FAILURE OF PS5 12"(;:?::;‘;;? 9 Diverge | Diverge 56 53 49 52 Diverge 65 57 Diverge <100 |install redundent battery supply
P5-5C:A18:3;_LOS ESTEROS 230-115KV BATT(FAILURE OF Non-Redundent
- P5 98 123 59 80 86 80 105 4 100 68 126 100
NON-REDUNDENT BATT) battery supply < Install redundent battery supply
P5-5A:A18:2:_LOS ESTEROS 230 KV BAAH BUS #18:2 P5 Non-Redundent 87 109 50 66 81 66 101 31 95 54 112 <100 [Install redundent relay
(FAILURE OF NON-REDUNDENT RELAY) Relay
P5-5A:A18:2:_LOS ESTEROS 230 KV BAAH BUS #1&2 Non-Redundent
— P5 87 109 50 66 81 66 101 31 95 54 112 <100
(FAILURE OF NON-REDUNDENT RELAY) Relay Install redundent relay
PS-5C:ALG:7:_NEWARK 230KV BATT(FAILURE OF NON- P5 Non-Redundent 86 113 | Diverge 60 75 61 £ 16 Diverge 55 114 <100 [Install redundent battery supply
REDUNDENT BATT) battery supply
' , P5-5C:A16:7:_NEWARK 230KV BATT(FAILURE OF NON- Non-Redundent ) )
El Patio-San Jose Sta. ‘A" 115 kV Line = P5 86 113 DI 60 75 61 90 46 Di 55 114 100
REDUNDENT BATT) battery supply LIRS, iverge < Install redundent battery supply
P7-1:A18:17_Metcalf - Evergreen #1 and #2 115 kV Lines P7 pCTL 93 116 50 74 84 73 105 30 %6 60 118 <100  |Project: San Jose area HVDC
P7-1:A18:17_Metcalf - Evergreen #1 and #2 115 kV Lines P7 DeTL 93 116 50 74 84 73 105 30 % 60 118 <100  |Project: San Jose area HVDC
P7-1:A18:20_Newark - Los Esteros & Los Esteros - Metcalf P7 DCTL 89 111 53 69 83 69 104 34 97 57 113 <100 |Project: San Jose area HVDC
230kV Lines
P7-1:A18:20_Newark - Los Esteros & Los Esteros - Metcalf P7 DCTL 89 111 53 69 83 69 104 34 97 57 113 <100 |Project: San Jose area HVDC
230 kV Lines
g‘r; Z gﬁgé:ﬁm\?;;ﬁ '55:1:) 230-115-60KV BATT(FAILURE P5 ’\:f"'Red”"del"t 9 Diverge | Diverge | 46 22 55 60 65 62 16 Diverge <100 [Install redundent battery supply
EMBRCDRD-EGBERT 1230 kv P5-5CAL0-L,_SAN MATED )230 115-60KV BATT(FAILURE OF N all:r\gsu;;p yt
- N :1: - - jon-Redunden
= P5 73 D D 44 41 36 42 | oi 52 45 D 100
NON-REDUNDENT BATT) battery supply \verge | Diverge iverge iverge < Install redundent battery supply
EMBRCDRD-EGBERT S1 230 kV Line No 1 SAN MATEO-MARTIN 230KV [9980] & POTRERO-TBC_POT1 #1 | P6 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 101 Continue to monitor
_ P1-2:A17:34;_MONTA VISTA-LOS GATOS 60KV [7610] P1 N1 121 121 151 81 85 81 79 109 84 82 123 <100 |[Disable
Evergreen-Almaden 60 kV Line
P1-2:A17:34;_MONTA VISTA-LOS GATOS 60KV [7610] P1 N-1 121 121 152 81 85 81 79 109 34 82 123 <100 |[Disable
EVERGREN-EVRGRN 1115 kV P1-2:A17:34;_MONTA VISTA-LOS GATOS 60KV [7610] P1 N1 77 77 101 55 56 53 53 72 50 55 79 <100 |Continue to monitor
;i;’&’:}ﬁ%xx"swcw 115 (FAILURE OF NON- P5 N°"":e‘;'”"de"t 55 53 40 66 118 52 49 3 PP 66 54 <100 [Install redundent relay
FACEBOOKJCTZ FACEBOOKBH 60 KV P5-5C:A10:2 RAVE)NSWOOD 230-115KV BATT(FAILURE OF N Reday dent
- N :2: - jon-Redunden
~ P5 53 48 40 65 118 52 49 41 D 65 48 <100
NON-REDUNDENT BATT) battery supply iverge Install redundent battery supply
FMC-San Jose 'B' 115 kV Line iz?l::s:fNRs 400115 kV bus tie breaker to NRS 300 115 P2 Bus/Breaker 139 <100 <100 102 <100 105 <100 | <100 150 98 <100 <100 [Project: SVP bus tie breaker upgrade
P5-5C:A16:7:_NEWARK 230KV BATT(FAILURE OF NON- Non-Redundent )
X = P5 100 100 | D 100 100 100 100 80 100 100 100 100
FMC-SANJOSEB 115 kV REDUNDENT BATT) battery supply < < iverge < < < < < < < < Install redundent battery supply
Grant-Eastshore #1 115kV Line P2-4:A8:34:_MORAGA.E 115KV - SECTION 2E & 1E P2-4  |Bus-Tie-Breaker <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 109 Continue to monitor
Grant-Eastshore #2 115kV Line P2-4:A8:34:_MORAGA.E 115KV - SECTION 2E & 1E P2-4  |Bus-Tie-Breaker <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 110 Continue to monitor
Grant-Oakland J 115 kV Line P2-4:A8:34:_MORAGA.E 115KV - SECTION 2E & 1E P2 Bus/Breaker 92 93 109 67 59 47 51 61 70 68 94 <100 | Continue to monitor
GREENVALLEY-MOSSLNSW 115 kV P7-1:A18:18_Metcalf - Morgan Hill & Metcalf - Llagas 115 kV Lines P7-1 DTCL <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 111 Continue to monitor
P5-5C:AL8:1:_METCALF 500-230KV BATT(FAILURE OF NON- Non-Redundent ) ) ) .
- P5 100 | D DI 100 128 100 103 | Di 100 100 | DI 100 |Install redundent batt I
GREENVALLEY-MRGN HIL 115 kV REDUNDENT BATT) battery supply < \verge | Diverse | < < verge | < < e < nstall redundent battery supply
P7-1:A18:18_Metcalf - Morgan Hill & Metcalf - Llagas 115 kV Lines P7-1 DTCL <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 102 Continue to monitor
P5-5A:A10:1:_JEFFERSON 230 KV BAAH BUS (FAILURE OF Non-Redundent
~ P5 154 155 213 151 103 113 126 158 98 153 157 <100
NON-REDUNDENT RELAY) Relay Install redundent relay
PS-5C:AL0:2:_RAVENSWOOD 230-115KV BATT(FAILURE OF P5 Non-Redundent %6 111 84 122 103 76 84 78 Diverge 108 112 <100 [Install redundent battery supply
NON-REDUNDENT BATT) battery supply
’ ) P5-5C:A10:2;_RAVENSWOOD 230-115KV BATT(FAILURE OF Non-Redundent )
Jefferson-Hillsdale JCT 60kV Line oy P5 90 102 82 109 90 79 88 87 Di 97 103 100
NON-REDUNDENT BATT) battery supply verge < Install redundent battery supply
PS-5C:AL0:2:_RAVENSWOOD 230-115KV BATT(FAILURE OF P5 Non-Redundent 89 102 80 108 £ 79 88 86 Diverge % 102 <100 [Install redundent battery supply
NON-REDUNDENT BATT) battery supply
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Study Area: PG&E Greater Bay Area
Thermal Overloads “‘7 California ISO
Loading % (Baseline Scenarios) Loading % (Sensitivity Scenarios)
2024 SP
Overloaded Facility Contingency (All and Worst P6) Category | Category Description 2024 2027 2032 2_024 2027 2924 2927 2932 Heavy 2024 OP 2027 sP Project & Potential Mitigation Solutions
Summer | Summer | Summer | Spring Off-| Spring Off-| Winter Winter Winter | Renewable Sensitivity High CEC | 2035 ATE
Peak Peak Peak Peak Peak Peak Peak Peak | &Min Gas Forecast
Gen
PS-5C:AL0:2:_RAVENSWOOD 230-115KV BATT(FAILURE OF P5 Non-Redundent 89 102 80 108 £ 79 88 86 Diverge % 102 <100 [Install redundent battery supply
NON-REDUNDENT BATT) battery supply
Jefferson-Las Pulgas 60kV Line (Jefferson-Woodside) P5-5A:A10:1:_JEFFERSON 230 KV BAAH BUS (FAILURE OF NON  P5-5  [Non-Redundant Relay <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 116 Continue to monitor
. P5-5C:A10:1:_SAN MATEO 230-115-60KV BATT(FAILURE OF Non-Redundent . . ’ ’
Jefferson-Martin 230kV Cable NON-REDUNDENT BATT) P5 battery supply 108 Diverge Diverge 64 60 59 59 Diverge 82 65 Diverge <100 Install redundent battery supply
PS-SC:ALO:L:_SAN MATEO 230-115-60KV BATT(FAILURE OF | g Non-Redundent 107 | Diverge | Diverge 64 57 56 59 Diverge 80 64 Diverge <100 [Install redundent battery supply
NON-REDUNDENT BATT) battery supply
. . P5-5C:A10:1:_SAN MATEO 230-115-60KV BATT(FAILURE OF Non-Redundent . . ’ .
Jefferson-Martin 230KV Line iy
NON-REDUNDENT BATT) P5 battery supply 107 Diverge Diverge 64 57 56 59 Diverge 80 65 Diverge <100 Install redundent battery supply
PS-SC:ALO:L:_SAN MATEO 230-115-60KV BATT(FAILURE OF | g Non-Redundent 107 | Diverge | Diverge 63 56 55 59 Diverge 79 65 Diverge <100 [Install redundent battery supply
NON-REDUNDENT BATT) battery supply
Jefferson-Stanford #1 60KV Line P5-5A:A10:1:_JEFFERSON 230 KV BAAH BUS (FAILURE OF NON  P5-5  |Non-Redundant Relay <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 101 Install redundent relay
PS-5C:A18:1:_METCALF 500-230KV BATT(FAILURE OF NON- P5 Non-Redundent Diverge Diverge Diverge 105 47 104 46 Diverge Diverge 107 Diverge <100 Install redundent battery supply
y . REDUNDENT BATT) battery supply
Kifer-Duane 115 kV Line P5-5C:A18:19:_METCALF 115KV BATT(FAILURE OF NON: Non-Redundi
LA ( g P5 on-Redundent 106 62 60 78 45 82 51 47 % 79 70 <100 [Install redundent battery supply
REDUNDENT BATT) battery supply
izzz;::s:_NRs 400115 kV bus tie breaker to NRS 300 115 P2 Bus/Breaker 190 <100 <100 143 <100 157 <100 | <100 208 136 <100 <100 |Project: SVP bus tie breaker upgrade
iz?'A:GLNRS 400115 kV bus tie breaker to NRS 300 115 P2 Bus/Breaker 117 <100 <100 88 <100 91 <100 | <100 127 84 <100 <100 [Project: SVP bus tie breaker upgrade
us
SVP2-2:2:_NRS 300 115 kV bus P2 Bus/Breaker 38 88 121 41 41 44 94 110 53 32 89 <100 Mitigation under review by SVP
P5-5C:A18:1:_METCALF 500-230KV BATT(FAILURE OF NON- Non-Redundent . . . . . .
REDUNDENT BATT) P5 battery supply Diverge | Diverge | Diverge 83 64 79 37 Diverge Diverge 85 Diverge <100 Install redundent battery supply
Kifer-FMC 115 KV Line PS-5C:AL8:1: METCALF 500-230KV BATT(FAILURE OF NON- PS5 Non-Redundent | o oo | Diverge | Diverge | 134 104 136 63 Diverge | Diverge 138 Diverge <100 |install redundent battery supply
REDUNDENT BATT) battery supply
P5-5C:A18:19:_METCALF 115KV BATT(FAILURE OF NON- Non-Redundent
" P5 138 132 50 83 114 87 90 22 117 83 147 100
REDUNDENT BATT) battery supply < Install redundent battery supply
PS-5C:AL8:3:_LOS ESTEROS 230-115KV BATT(FAILURE OF P5 Non-Redundent 47 83 102 62 49 58 101 99 69 15 85 <100 [Install redundent battery supply
NON-REDUNDENT BATT) battery supply
P5-5C:A16:7:_NEWARK 230KV BATT(FAILURE OF NON- Non-Redundent . .
REDUNDENT BATT) P5 battery supply 42 79 Diverge 35 36 35 70 111 Diverge 29 70 <100 Install redundent battery supply
SSS 230/230KV TB 1 & LOS ESTEROS-NORTECH 115KV P6 N-1-1 <100 122 <100 <100 <100 <100 <100 <100 <100 <100 <100 114 Project: San Jose area HVDC
y P5-5C:A8:3:_PITTSBURG PP 230-115KV BATT(FAILURE OF Non-Redundent
" PS5 125 139 152 65 23 72 76 134 107 65 163 100
Lakewood Bus Tie NON-REDUNDENT BATT) battery supply < Install redundent battery supply
. P5-5C:A8:3:_PITTSBURG PP 230-115KV BATT(FAILURE OF Non-Redundent
- " P5 120 133 137 64 4 64 68 126 103 65 154 100
Lakewood-Clayton 115kV Line NON-REDUNDENT BATT) battery supply < Install redundent battery supply
P2-4:A8:12:_C.COSTAPPE 230KV - SECTION 2E & 1E P2 Bus/Breaker 155 17 19 26 18 57 28 28 97 60 7 <100 |Project: Contra Costa lines reconfiguratiaon
P2-4:A8:9:_MORAGA 230KV - SECTION 2D & 1D P2 Bus/Breaker 110 106 97 34 54 37 41 50 87 53 104 <100 |Project: Collinsville 500/230 KV station
P2-4:AB:41: C.COSTAPPE SECTION 2E & C.COSTAPPF P2 Bus/Breaker 108 78 77 28 32 34 25 39 76 47 73 <100  |Project: Contra Costa lines reconfiguratiaon
SECTION 2F 230KV
P2-4:A16:7:_NEWARK E 230KV - SECTION 1E & 2E P24 |Bus-Tie-Breaker <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 101 Line capacity increase, flow control or
Zi;L'J:N)lesN'lI'_B’\AATE‘:)CALF 500-230KV BATT(FAILURE OF NON- P5 '\:;r;;:f:::‘s;:t Diverge Diverge Diverge 66 78 49 50 Diverge Diverge 76 Diverge <100 Install redundent battery supply
Las Positas-Newark 230kV Line P5-5C:A8:8:_MORAGA 230-115KV BATT(FAILURE OF NON- P5 Non-Redundent 113 109 100 35 54 38 42 51 89 55 106 <100 |install redundent battery supply
REDUNDENT BATT) battery supply
P5-5A:A8:4:_MORAGA 230KV BUS #1 &2(FAILURE OF NON- Non-Redundent
iy P5 110 106 97 34 54 37 41 50 87 53 104 <100
REDUNDENT RELAY) Relay Install redundent relay
P7-1:A8:4_Contra Costa-Moraga Nos. 1 & 2 230 kV lines P7 DCTL 103 98 92 30 48 34 37 47 76 46 95 100 Project: Collinsville 500/230 kV station
:\j’lilr;:“-hs'a'"ewa'k No.1and Tesla-Ravenswood 230 | beTL 100 101 9% 38 61 37 41 50 88 55 99 <100 |Project: Collinsville 500/230 kV station
P7-1:A16:7_Tesla - Newark No.2 and Metcalf - Los Esteros 230 kV P7-1 DTCL <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 100 Line capacity increase, flow control or
LAWRENCE-PHILLIPSJCT 115 kv ;i ;’5&21:’;?;2%”’( 230KV BATT(FAILURE OF NON- P5 ’\:;"‘;:fyd::';;:t 83 102 Diverge 51 63 20 50 53 Diverge 48 102 <100 |install redundent battery supply
P2-4:A16:7:_NEWARK E 230KV - SECTION 1E & 2E P2-4  |Bus-Tie-Breaker <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 102 Continue to monitor
. LECEFST1 13.80KV & LECEFGT1 13.80KV &
;EBCBEDFGTé13'80KVS&&LE(;EZF‘GE:;?&DKV & LECEFGMS P3 G-1/N-1 <100 102 <100 <100 <100 <100 <100 <100 <100 <100 105 <100  |Project: San Jose area HVDC
Los Esteros-Metcalf 230 kV Line -BOKV GEN UNITS & P1-2:A16:21:_NEWARK E-F BUSTIE
230KV [4640]
P5-5C:A16:7:_NEWARK 230KV BATT(FAILURE OF NON- Non-Redundent . ’
- P5 103 117 Di 75 89 76 98 96 Di 70 121 <100
REDUNDENT BATT) battery supply WEEE iverge Install redundent battery supply
NEWARK-NRS 230KV HVDC [0] & NEWARK E-F BUS TIE 230KV [{ P8 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 107 Continue to monitor
LOS ESTEROS-TRIMBLE 115KV [2550] & METCALF 500 KV-SAN P8 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 116 Continue to monitor
Los Esteros-Montague 115 kV Line . X
o LOS ESTEROS-TRIMBLE 115KV & NORTECH-NORTHERN P6 N-1-1 100 114 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100  |Project: San Jose area HVDC
RECEIVING STATION 115KV
P1-2:A18:62:_NEWARK-NRS 230KV HVDC [0] P1 N-1 <100 <100 114 <100 <100 <100 <100 113 <100 <100 <100 <100 Operating solution
P1-2:A18:48:_LOS ESTEROS-NORTECH 115KV [4032] P1 N-1 97 100 97 92 91 93 97 93 94 91 103 <100 Project: San Jose area HVDC
P2-4:A16:21:_NEWARK D 230KV - SECTION 2D & 1D P2 Bus/Breaker <100 <100 121 <100 <100 <100 <100 118 <100 <100 <100 <100 Operating solution

California ISO/IOP
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2022-2023 ISO Reliability Assessment - Study Results

Study Area:
Thermal Overloads

PG&E Greater Bay Area

Page 5

&> California 1ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

California ISO/IOP

2024 SP
Overloaded Facility Contingency (All and Worst P6) Category | Category Description 2024 2027 2032 2_024 2027 2924 2927 2932 Heavy 2024 OP 2027 sP Project & Potential Mitigation Solutions
Summer | Summer | Summer | Spring Off-| Spring Off-| Winter Winter Winter | Renewable Sensitivity High CEC | 2035 ATE
Peak Peak Peak Peak Peak Peak Peak Peak | &Min Gas Forecast
Gen
P2-3:A16:41:_NEWARK D - 2D 230KV & NEWARK-NRS 230 P2 Bus/Breaker <100 <100 117 <100 <100 <100 <100 115 <100 <100 <100 <100  |Operating solution
KV HVDC #1 LINE
P2-3:A18:46:_LS ESTRS 115KV - MIDDLE BREAKER BAY 1 P2 Bus/Breaker 97 100 97 92 91 93 97 93 9 91 103 <100  |Project: San Jose area HVDC
P2-1:A18:35:_LOS ESTEROS-NORTECH 115KV [4032] (LS P2 Bus/Breaker 97 100 97 92 91 93 97 93 9% 91 103 <100 |Project: San Jose area HVDC
ESTRS-LSESTRSRCTR)
P2-1:A18:40:_LOS ESTEROS-NORTECH 115KV [4032] )

- P2 97 100 97 92 91 93 97 93 94 91 103 <100 :
(LSESTRSRCTR-NORTECH) Bus/Breaker Project: San Jose area HVDC
P2-2:A18:52:_NORTECH 115KV SECTION 1F P2 Bus/Breaker 95 98 95 91 90 92 96 91 93 91 102 <100 | Operating solution
P2-4:A16:18:_NEWARK D SECTION 2D & NEWARK E P2 Bus/Breaker 88 %2 117 88 88 88 89 115 81 88 90 <100  |Operating solution
SECTION 2E 230KV,

P2-2:A16:11:_NEWARK D 230KV SECTION 2D P2 Bus/Breaker 88 91 117 86 87 87 88 115 86 86 89 <100 Operating solution
- . I — Zi;L'J:N)lesN'lI'_B’\AATE‘:)CALF 500-230KV BATT(FAILURE OF NON- P5 '\:;r;;:f:::‘s;:t Diverge Diverge Diverge 97 95 96 93 Diverge Diverge 94 Diverge <100 Install redundent battery supply
os Esteros-Silicon Switching Station ine CAA18:3: .
P5-5A:A18:3:_LOS ESTEROS 115KV BAAH BUS (FAILURE OF ps Non-Redundent R &G 2GR 0 o8 9% 2GR 9% 9 03 2w <100 [install redundent relay
NON-REDUNDENT RELAY) Relay
P5-5C:A18:19:_METCALF 115KV BATT(FAILURE OF NON- Non-Redundent
" P5 97 103 99 94 96 95 99 95 94 92 100 <100
REDUNDENT BATT) battery supply Install redundent battery supply
PS-5C:AL8:23:_NORTECH 115KV BATT(FAILURE OF NON- P5 Non-Redundent 95 98 9 £ £ 92 % 91 93 %0 101 <100 [Install redundent battery supply
REDUNDENT BATT) battery supply
P5-5C:A16:17:_NEWARK E&F 115KV BATT(FAILURE OF NON- Non-Redundent
- P5 92 101 88 85 88 87 94 85 92 86 97 <100
REDUNDENT BATT) battery supply Install redundent battery supply
PS-5C:ALG:7:_NEWARK 230KV BATT(FAILURE OF NON- P5 Non-Redundent 72 70 Diverge 82 77 81 78 99 Diverge 79 68 <100 [Install redundent battery supply
REDUNDENT BATT) battery supply
g‘;;:/(CRK-NRS 230KV HVDC & NEWARK-RAVENSWOOD P6 N-1-1 <100 <100 116 <100 <100 <100 <100 115 <100 <100 <100 <100 Operating solution
;(;SETEROS'NORTECH 115KV & NEWARK-RAVENSWOOD P6 N-1-1 <100 101 100 <100 <100 <100 <100 <100 <100 <100 105 <100  |Operating solution
LOS ESTEROS-NORTECH 115KV & NEWARK-NORTHERN
P6 -1- 102 110 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 ject:
RECEIVING STATION #1 115KV N-1-1 Project: San Jose area HVDC
FMC-SAN JOSE B 115KV & LOS ESTEROS-NORTECH 115KV P6 N-1-1 101 111 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100  |Project: San Jose area HVDC
i‘\;zlé 6:_555-NRS 230 KV same s outage of SVP's PST or Pl N-1 <100 109 <100 <100 | <100 | <100 | <100 | <100 <100 <100 109 <100  |Operating solution
P1-3:A18:4:_SSS 230/230KV TB 1 P1 N-1 <100 108 <100 <100 <100 <100 <100 <100 <100 <100 108 <100 | Operating solution
P2-3:A18:2:_LS ESTRS 230KV - MIDDLE BREAKER BAY 8 P2 Bus/Breaker <100 108 <100 <100 <100 <100 <100 <100 <100 <100 108 <100  |Operating solution
SVP2-2:1:_NRS 400 115 kV bus P2 Bus/Breaker 120 127 64 91 97 80 103 44 110 94 160 <100 Mitigation under review by SVP
SVP2-. KRS 115 kV bus P2 Bus/Breaker 73 104 91 50 49 46 78 57 69 49 128 <100 Mitigation under review by SVP
P2-2:A16:11:_NEWARK D 230KV SECTION 2D P22 [Bus <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 114 Continue to monitor
P5-5C:A18:19:_METCALF 115KV BATT(FAILURE OF NON- Non-Redundent
" P5 83 <100 70 56 56 50 68 43 73 55 121 <100
REDUNDENT BATT) battery supply Install redundent battery supply
LS ESTRS-LSESTRSRCTR 115 KV P5-5C:AL8:8:_TRIMBLE 115KV BATT(FAILURE OF NON- PS5 Non-Redundent 76 <100 60 50 48 47 56 20 60 55 105 <100 |install redundent battery supply
REDUNDENT BATT) battery supply
P5-5C:A16:17:_NEWARK E&F 115KV BATT(FAILURE OF NON- Non-Redundent
" P5 75 <100 56 46 48 44 70 39 68 48 118 <100
REDUNDENT BATT) battery supply Install redundent battery supply
PS-5C:A16:16: NEWARK D 115 & 60KV BATT(FAILURE OF PS Non-Redundent 71 <100 59 47 47 2 60 39 59 47 105 <100 [Install redundent battery supply
NON-REDUNDENT BATT) battery supply
P5-5C:A18:12:_SAN JOSE B 115KV BATT(FAILURE OF NON- Non-Redundent
- P5 70 <100 67 49 46 45 62 44 61 50 105 <100
REDUNDENT BATT) battery supply Install redundent battery supply
SSS 230/230KV TB 1 & FMC-SAN JOSE B 115KV P6 N-1-1 <100 131 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 |Project: San Jose area HVDC
SSS 230/230KV TB 1 & NEWARK-RAVENSWOOD 230KV P6 N-1-1 <100 111 <100 <100 <100 <100 <100 <100 <100 <100 112 <100  |Project: San Jose area HVDC
SSS 230/230KV TB 1 & NEWARK-NRS 230KV HVDC [0] P6 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 123 Continue to monitor
i‘\;zlé 6:_555-NRS 230 KV same as outage of SVP's PST or Pl N-1 <100 109 <100 <100 86 <100 91 <100 <100 <100 142 <100  |Operating solution
P1-3:A18:4:_SSS 230/230KV TB 1 P1 N-1 84 108 75 68 66 58 69 54 77 69 108 <100 |Project: San Jose area HVDC
SVP2-2:1:_NRS 400 115 kV bus P2 Bus/Breaker 120 127 64 91 97 80 103 44 110 94 160 <100 | Mitigation under review by SVP
P2-3:A18:2:_LS ESTRS 230KV - MIDDLE BREAKER BAY 8 P2 Bus/Breaker 84 108 75 68 66 58 69 54 77 69 108 <100  |Project: San Jose area HVDC
SVP2-2:4:_KRS 115 kV bus P2 Bus/Breaker 73 104 91 50 49 46 78 57 69 49 128 <100 Mitigation under review by SVP
P2-2:A16:11:_NEWARK D 230KV SECTION 2D P22 [Bus <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 114 Continue to monitor
LSESTRSRCTR-NORTECH 115 kV P5-5C:A18:19:_METCALF 115KV BATT(FAILURE OF NON- ps Non-Redundent 83 01 70 s6 56 0 68 s 7 55 o <100
REDUNDENT BATT) battery supply Install redundent battery supply
P5-5C:AL8:8: TRIMBLE 115KV BATT(FAILURE OF NON- P5 Non-Redundent 76 83 60 50 8 47 56 10 60 55 105 <100 [Install redundent battery supply
REDUNDENT BATT) battery supply
P5-5C:A16:17:_NEWARK E&F 115KV BATT(FAILURE OF NON- Non-Redundent
" P5 75 94 56 46 48 44 70 39 68 48 118 <100
REDUNDENT BATT) battery supply Install redundent battery supply
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Page 6
2022-2023 ISO Reliability Assessment - Study Results
Study Area:
Thermal Overloads

PG&E Greater Bay Area
&> California 1ISO

Loading % (Baseline Scenarios) Loading % (Sensitivity Scenarios)
2024 SP
Overloaded Facility Contingency (All and Worst P6) Category | Category Description 2024 2027 2032 2_024 2_027 2924 2927 2932 Heavy 2024 OP 2_027 sP Project & Potential Mitigation Solutions
Summer | Summer | Summer | Spring Off-| Spring Off-| Winter Winter Winter | Renewable Sensitivity High CEC | 2035 ATE
Peak Peak Peak Peak Peak Peak Peak Peak | &Min Gas Forecast
Gen
PS-5C:A16:16: NEWARK D 115 & 60KV BATT(FAILURE OF P5 Non-Redundent 71 82 59 47 47 22 60 39 59 47 105 <100 |install redundent battery supply
NON-REDUNDENT BATT) battery supply
P5-5C:A18:12:_SAN JOSE B 115KV BATT(FAILURE OF NON- Non-Redundent
REDUNDENT BATT) P5 battery supply 70 82 67 49 46 45 62 44 61 50 105 <100 |Install redundent battery supply
) ) ) P5-5C:A10:1:_SAN MATEO 230-115-60KV BATT(FAILURE OF Non-Redundent ) ) ) )
- = P5 93 D DI 56 50 16 52 | b 63 56 DI 100
Martin D- Martin C 230 kV Line NON-REDUNDENT BATT) battery supply iverge iverge iverge iverge < Install redundent battery supply
Martin-Daly City #1 115KV Line P1-2:A10:12:_MARTIN-DALY CITY #2 115KV [2210] P1-2  [N-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 114 Continue to monitor
Martin-Daly City #2 115KV Line P1-2:A10:11:_MARTIN-DALY CITY #1 115KV [2200] P1-2  [N-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 114 Continue to monitor
Zis&?ﬁﬁ;ﬁmw 230-115KV BATT(FAILURE OF NON- | ¢ '\L"Q;Red“"del"t 228 193 149 182 78 119 128 150 130 182 196 <100 [Install redundent battery supply
Martinez:Oleum 115KV Line P5-5A:A8:5: PI‘ITS)BURG PP 230KV (FAILURE OF NON. N 3 :r\;suzp .
ARG ( g P5 on-Redundent 50 51 78 74 29 47 54 85 158 77 53 <100 [Install redundent relay
REDUNDENT RELAY) Relay
P2-2:A8:17:_SOBRANTE 230KV SECTION 1D P2-2  [Bus <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 109 Continue to monitor
P2-3:A8:12:_SOBRANTE - 1D 230KV & IGNACIO-SOBRANTE LIN ~ P2-3  |Non-Bus-Tie Breaker <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 109 Continue to monitor
P2-4:A8:8:_SOBRANTE 230KV - SECTION 2D & 1D P2-4  |Bus-Tie-Breaker <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 109 Continue to monitor
P5-5A:A8:5:_PITTSBURG PP 230KV (FAILURE OF NON- Non-Redundent
Martinez-Sobrane 115KV Line REDUNDENT RELAY) P5 Relay 82 89 <100 105 15 66 83 <100 179 108 o1 <100  |Install redundent relay
P5-5A:A8:5:_PITTSBURG PP 230KV (FAILURE OF NON- o5 Non-Redundent o o a o7 17 . T 7 163 % o <100 | mstall redundent relay
REDUNDENT RELAY) Relay
P5-5A:A8:7:_SOBRANTE 230KV BUS #1&2(FAILURE OF NON-RE|  P5-5  [Non-Redundant Relay <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 110 Install redundent relay
SOBRANTE 230/115KV TB 2 & SOBRANTE 230/115KV TB 1 P6 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 109 Continue to monitor
Martin-Larkin (HY-1) 115KV Cable P5-5C:A9:6:_POTRERO (SF A) 115KV BATT(FAILURE OF NON-R| P5-5  [Non-Redundant Relay <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 112 Install redundent battery supply
A-Y #1 115KV [9952] & X-Y #1 115KV [9960] P6 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 105 Continue to monitor
Martin-Sneath Lane 60kV Line P1-3:A10:8:_MILLBRAE 115/60KV TB 5 P1-3  [N-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 108 Continue to monitor
P1-2:A16:50:_NEWARK-DIXON LANDING 115KV [2990] P1 N-1 <100 <100 107 <100 | <100 | <100 | <100 79 <100 <100 <100 <100 |Continue to monitor
P2-2:A16:41;_NEWARK F 115KV SECTION 2F P2 Bus/Breaker <100 <100 107 <100 | <100 | <100 | <100 79 <100 <100 <100 <100 _|Continue to monitor
:i'?Ale:nLNEWARK F- 2F 115KV & NEWARK-NUMMI P2 Bus/Breaker <100 <100 107 <100 | <100 | <100 | <100 79 <100 <100 <100 <100  |Continue to monitor
EzN's:Als:“:-NEWARK F - 2F 115KV & NEWARK-TRIMBLE P2 Bus/Breaker <100 <100 107 <100 | <100 | <100 | <100 79 <100 <100 <100 <100  |Continue to monitor
Mckee-Piercy 115 KV Line P2-3:A16:13;_NEWARK F - 2F 115KV & NEWARK F-LOCKHD
Ry ) h P2 Bus/Breaker <100 <100 107 <100 | <100 | <100 | <100 79 <100 <100 <100 <100  |Continue to monitor
2-APP MAT LINE
P2-4:A18:24:_MTCALF D SECTION 1D & MTCALF E SECTION 1E| P24 |Bus-Tie-Breaker <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 102 Continue to monitor
P5-5C:A16:7:_NEWARK 230KV BATT(FAILURE OF NON- Non-Redundent )
REDUNDENT BATT) Ps batcery sunply <100 <100 | Diverge | <100 | <100 | <100 | <100 77 <100 <100 <100 <100 |Install redundent battery supply
PS-5C:AL6:17: NEWARK E&F 115KV BATT(FAILURE OF NON-| Non-Redundent <100 <100 109 <100 | <100 | <100 | <100 80 <100 <100 <100 <100 [Install redundent battery supply
REDUNDENT BATT) battery supply
P2-4:A18:2:_METCALF 230KV - SECTION 2D & 2E P2 Bus/Breaker 131 143 106 113 112 106 106 103 127 100 140 <100 Metcalf 230/115 kV Transformers CB Addition
Metcalf 230/115 kV Trans No. 1 P2-2:A18:3:_METCALF 230KV SECTION 2D P2 Bus/Breaker 95 105 80 79 80 79 80 78 88 70 104 106 Metcalf 230/115 kV Transformers CB Addition
METCALF 230/115KV TB 4 & METCALF 230/115KV T8 2 P6 N-1-1 100 108 <100 <100 | <100 [ <100 [ <100 [ <100 <100 <100 <100 118 |Metcalf 230/115 kV Transformers CB Addition
P2-4:A18:1:_METCALF 230KV - SECTION 1D & 1E P2 Bus/Breaker 123 132 100 101 101 101 99 99 109 91 129 <100 Metcalf 230/115 kV Transformers CB Addition
Vetcal 2301115 kY Trans No. 2 P2-2:A18:3:_METCALF 230KV SECTION 2D P2 Bus/Breaker 9% 107 81 80 82 80 81 79 89 71 105 108 |Metcalf 230/115 kV Transformers CB Addition
) METCALF 230/115KV TB 4 & METCALF 230/115KV TB 3 P6 N-1-1 101 109 <100 <100 | <100 [ <100 [ <100 [ <100 <100 <100 <100 <100 | Metcalf 230/115 kV Transformers CB Addition
METCALF 230/115KV TB 4 & METCALF 230/115KV T8 1 P6 N-1-1 101 109 <100 <100 | <100 [ <100 [ <100 | <100 <100 <100 <100 120 |Metcalf 230/115 kV Transformers CB Addition
P2-4:A18:2:_METCALF 230KV - SECTION 2D & 2E P2 Bus/Breaker 130 141 106 112 111 105 105 102 125 99 139 <100 Metcalf 230/115 kV Transformers CB Addition
Metcalf 2301115 KV Trans No. 3 P2-2:A18:3:_METCALF 230KV SECTION 2D P2 Bus/Breaker 94 104 79 78 79 77 79 77 86 69 102 105 | Metcalf 230/115 kV Transformers CB Addition
METCALF 230/115KV TB 4 & METCALF 230/115KV TB 2 P6 N-1-1 99 107 <100 <100 | <100 [ <100 [ <100 [ <100 <100 <100 <100 118 |Metcalf 230/115 kV Transformers CB Addition
Metcalf 230/115 kV Trans No. 4 P2-4:A18:1:_METCALF 230KV - SECTION 1D & 1E P2 Bus/Breaker 124 133 101 102 102 102 99 100 110 92 130 <100 Metcalf 230/115 kV Transformers CB Addition
) METCALF 230/115KV TB 1 & METCALF 230/115KV T8 2 P6 N-1-1 100 108 <100 <100 | <100 [ <100 [ <100 [ <100 <100 <100 <100 <100 | Metcalf 230/115 kV Transformers CB Addition
Metcalf 500/230 kV Trans No. 11 METCALF 500/230KV TB 12 & METCALF 500/230KV TB 13 P6 N-1-1 101 113 <100 <100 | <100 | <100 | <100 | <100 <100 <100 <100 125 |Project: San Jose area HVDC
Metcalf 500/230 kV Trans No. 12 METCALF 500/230KV TB 11 & METCALF 500/230KV TB 13 P6 N-1-1 103 116 <100 <100 | <100 | <100 | <100 | <100 <100 <100 <100 <100  |Project: San Jose area HVDC
Metcalf 500/230 kV Trans No. 13 METCALF 500/230KV TB 11 & METCALF 500/230KV TB 12 P6 N-1-1 105 118 <100 <100 | <100 | <100 | <100 | <100 <100 <100 <100 131 |Project: San Jose area HVDC
Metcalf-Edenvale No. 1 115 kV Line P1-2:A18:36:_METCALF-EDENVALE #2 115KV [2490] P1-2  [N-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 100 Continue to monitor
P1-2:A18:27;_METCALF-EL PATIO #2 115KV [2510] P1 N-1 100 117 74 75 87 59 79 10 98 64 119 <100 [Project: San Jose area HVDC
P1-2:A18:63:_METCALF 500 KV-SAN JOSE B 115KV HVDC [0] P1-2  [N-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 106 Continue to monitor
;E'ﬁ’;t;s;ZE*MTCALF D SECTION 2D & MTCALF £ SECTION P2 Bus/Breaker 124 145 %6 92 108 73 % 53 120 79 148 <100  [Project: San Jose area HVDC
izz;::(’:-ms 400115 kV bus tie breaker to NRS 300 115 P2 Bus/Breaker 110 <100 <100 78 <100 64 <100 | <100 110 71 <100 <100 |Project: SVP bus tie breaker upgrade
P2-LiAL8:13: METCALF-EL PATIO #2 115KV [2510] (EL P2 Bus/Breaker 100 117 74 75 87 59 79 10 98 64 119 <100  |Project: San Jose area HVDC
PATIO-BAILY J3)
;:mﬁ;r-'m ETCALF-EL PATIO #2 115KV [2510] (MTCALF| Bus/Breaker 100 117 74 75 87 59 79 40 98 64 119 <100  |Project: San Jose area HVDC

California ISO/IOP

October 31, 2022

Page 6 of 33



2022-2023 ISO Reliability Assessment - Study Results

Study Area:
Thermal Overloads

PG&E Greater Bay Area

Page 7

&> California 1ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

California ISO/IOP

2024 SP
Overloaded Facility Contingency (All and Worst P6) Category | Category Description 2024 2027 2032 2_024 2027 2924 2927 2932 Heavy 2024 OP 2027 sP Project & Potential Mitigation Solutions
Summer | Summer | Summer | Spring Off-| Spring Off-| Winter Winter Winter | Renewable Sensitivity High CEC | 2035 ATE
Peak Peak Peak Peak Peak Peak Peak Peak | &Min Gas Forecast
Gen
;;'3;::&31:*MTCALF D- 2D 115KV & METCALF-EL PATIO P2 Bus/Breaker 100 118 74 75 88 59 79 el 98 64 120 <100  |Project: San Jose area HVDC
P2-2:A18:39:_MTCALF D 115KV SECTION 2D P2 Bus/Breaker 100 122 74 75 92 59 83 41 98 64 126 <100 _[Project: San Jose area HVDC
;E'ﬁggzsLMTCALF D SECTION 2D & MTCALF £ SECTION P2 Bus/Breaker 87 102 67 65 75 61 81 45 84 56 103 <100  |Project: San Jose area HVDC
P2-3:A18:72:_SANJOSEB 115KV - MIDDLE BREAKER BAY 5 P2-3  [Non-Bus-Tie Breaker <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 106 Continue to monitor
MetcalfEl Patio No. 1 115 kV Line PS-5C:A18:3:_LOS ESTEROS 230-115KV BATT(FAILURE OF Ps Non-Redundent |, 130 87 83 93 66 82 s0 107 75 133 117 [install redundent battery supply
NON-REDUNDENT BATT) battery supply
P5-5A:A18:2:_LOS ESTEROS 230 KV BAAH BUS #182 Non-Redundent
— P5 102 119 78 73 89 58 80 44 101 64 121 101
(FAILURE OF NON-REDUNDENT RELAY) Relay Install redundent relay
PS-5C:ALG:7:_NEWARK 230KV BATT(FAILURE OF NON- P5 Non-Redundent 101 124 | Diverge 68 86 56 73 52 Diverge 65 126 <100 [Install redundent battery supply
REDUNDENT BATT) battery supply
P5-5A:A18:3:_LOS ESTEROS 115KV BAAH BUS (FAILURE OF Non-Redundent
~ P5 93 110 70 68 78 55 68 38 % 61 112 100
NON-REDUNDENT RELAY) Relay < Install redundent relay
PS-5C:AL7:1:_MONTA VISTA 230-115KV BATT(FAILURE OF P5 Non-Redundent 90 106 73 70 78 54 70 n 91 59 108 <100 [Install redundent battery supply
NON-REDUNDENT BATT) battery supply
METCALF-EL PATIO #2 115KV [2510] & METCALF 500 KV-SAN J| P6 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 103 Continue to monitor
METCALF-EL PATIO #2 115KV & SSS 230/230KV TB 1 P6 N-1-1 118 135 <100 <100 | <100 [ <100 [ <100 [ <100 <100 <100 <100 <100 _[Project: San Jose area HVDC
P7-1:A18:17_Metcalf - Evergreen #1 and #2 115 kV Lines P7 DCTL 106 123 79 79 91 62 81 43 102 68 125 107 Project: San Jose area HVDC
P7-1:A18:20_Newark - Los Esteros & Los Esteros - Metcalf P7 DCTL 103 120 80 75 91 60 81 15 102 66 123 104 |Project: San Jose area HVDC
230kV Lines
P7-1:A16:7 _Tesla - Newark No.2 and Metcalf - Los Esteros P7 DCTL 88 104 71 68 77 53 70 40 88 S8 106 <100 |Project: San Jose area HVDC
230kV lines
;’z'ﬁéxu:fwmw DSECTION 1D & MTCALF £ SECTION P2 Bus/Breaker 91 106 71 69 79 66 84 50 88 59 108 <100 |Project: San Jose area HVDC
Meteaf-El Pafio No. 2 115 kV Line :E'ﬁﬁiﬂm-wc"” DSECTION 1D & MTCALF E SECTION |, Bus/Breaker 91 106 71 69 79 65 82 48 87 59 108 <100 |Project: San Jose area HVDC
METCALF 500 KV-SAN JOSE B 115KV HVDC [0] & METCALF-EL| P6 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 104 Continue to monitor
SAN JOSE B-STONE-EVERGREEN 115KV [1550] & STONE-EVER P6 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 121 Continue to monitor
Metcalf-Evergreen No. 1 115 KV Line X X -
9 ZT]’:T(;VERGREEN METCALF 115KV & EL PATIO-SAN JOSE P6 N-1-1 <100 104 <100 <100 | <100 | <100 | <100 | <100 <100 <100 <100 <100  [Project: San Jose area HVDC
SAN JOSE B-STONE-EVERGREEN 115KV [1550] & METCALF-EV/| P6 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 121 Continue to monitor
Metcalf-Evergreen No. 2 115 KV Line X -
E ﬂiTKCVALF EVERGREEN #1 115KV & EL PATIO-SAN JOSE A P6 N-1-1 <100 104 <100 <100 | <100 | <100 | <100 | <100 <100 <100 <100 <100  |Project: San Jose area HVDC
P2-4:A18:1:_METCALF 230KV - SECTION 1D & 1E P2 Bus/Breaker 87 96 100 77 71 70 79 81 79 68 9% <100 | Continue to monitor
P2-4:A17:20:_MONTAVIS 230KV - SECTION 1E & 1D P2-4  |Bus-Tie-Breaker <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 100 Continue to monitor
Metcalf-Hicks 230 kV Line P2-4:A17:5:_MONTAVIS 230KV - SECTION 1E & 2E P2-4  |Bus-Tie-Breaker <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 101 Continue to monitor
MONTA VISTA-COYOTE SW STA 230KV [5090] & VASONA-MET(| P6 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 117 Continue to monitor
P7-1:A17:17_Metcalf-Monta Vista No. 3 & Monta Vista-Coyote Sw.{  P7-1 DTCL <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 105 Continue to monitor
GROYPKR1 13.80KV GEN UNIT 1 & P1-
g i — P3 -1/N- 228 100 100 100 100 100 100 100 100 100 0 100 ject: ill- j
Metcalf-Llagas 115 kV Line METCALF-MORGAN HILL 115KV [2570] G-1/N-1 < < < < < < < < < < Project: Morgan Hill-Green Valley project
Zi;L'J:N)lesN'lI'_B’\AATE;CALF 500-230KV BATT(FAILURE OF NON- P5 !\:Jor;;Redundelnt Diverge Diverge Diverge 61 118 57 95 Diverge Diverge 63 Diverge <100 Install redundent battery supply
MetcalFMorgan Hil 115 kV Line MTCALF D- LLAGAS’IlSKV & LLAGAS-GILROY F-GILROYENG e
) " h | e N-1-1 158 104 102 <100 | <100 | <100 | <100 | <100 <100 <100 105 <100  [Review project: Morgan Hill-Green Valley project
GILROYPK 115KV
Millbrae-Sneath Lane 60kV Line P1-2:A10:49:_HILLSDALE JCT-HALF MOON BAY 60KV [7060] P1-2  [N-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 114 Continue to monitor
:i'ﬁgi\sl:ZO:-NEWARK ESECTION 1€ & NEWARK FSECTION| Bus/Breaker 73 86 128 51 79 52 63 106 62 51 87 <100  |Continue to monitor
Ei';{ﬁ\‘f:la:fNEWARK F- 1F 115KV & NEWARK F-ZANKER- P2 Bus/Breaker 73 85 128 51 79 52 63 106 62 51 86 <100 |Continue to monitor
P2-2:A16:42;_NEWARK F 115KV SECTION 1F P2 Bus/Breaker 73 85 128 51 79 52 63 106 62 51 86 <100 [Continue to monitor
P2-3:A16:17:_NEWARK - 1F 115KV & NEWARK-MILPITAS P2 Bus/Breaker 73 85 128 51 79 52 63 106 62 51 86 <100 |Continue to monitor
o ) #1 LINE
Mipitas-Swit 115 k¥ Line P2-3:A16:15;_NEWARK F - 1F 115KV & NEWARK F
o - B P2 Bus/Breaker 73 85 128 51 79 52 63 106 62 51 86 <100  |Continue to monitor
LAWRENCE-LOCKHD 1 LINE
P5-5C:A18:1;_METCALF 500-230KV BATT(FAILURE OF NON- Non-Redundent _ _ ) ) )
REDUNDENT BATT) P5 battery supply Diverge Diverge 45 79 51 83 40 Diverge Diverge 82 Diverge <100 Install redundent battery supply
PS-SC:ALG:17:_NEWARK E&F 115KV BATT(FAILURE OF NON-| - pg Non-Redundent 73 86 129 50 79 52 63 106 62 51 87 <100 [Install redundent battery supply
REDUNDENT BATT) battery supply
NEWARK-MILPITAS #1 115KV [3070] MOAS OPENED ON NEWAT| P6 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 144 Continue to monitor
Mission-Larkin (XY-1) 115kV Cable A-X#1 115KV [9951] & P-X #1 115KV [9958] P6 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 102 Continue to monitor
P2-4:A17:21;_MONTAVIS 230KV - SECTION 2E & 2D P2 Bus/Breaker <100 113 112 <100 83 <100 84 88 <100 <100 114 <100 [increase bank capacity
Vonta Vista 230/115 kv Trans No. 2 P2-2:A17:6:_MONTAVIS 230KV SECTION 2E P2 Bus/Breaker 106 72 74 94 55 83 57 61 107 77 72 <100 [Project: Monta Vista bus upgrade
MONTAVIS 230/115KV TB 3 & MONTAVIS 230/115KV T8 4 P6 N-1-1 100 114 117 <100 | <100 | <100 | <100 | <100 <100 <100 114 144 |Increase bank capacity
P2-4:A17:2:_MONTAVIS 230KV - SECTION 1D & 2D P2 Bus/Breaker [ 107 107 26 52 32 52 38 10 21 107 <100 [increase bank capacity
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Loading % (Baseline Scenarios)
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California ISO/IOP

2024 SP
Overloaded Facility Contingency (All and Worst P6) Category | Category Description 2024 2027 2032 2_024 2027 2924 2027 2932 Heavy 2024 OP 2027 sP Project & Potential Mitigation Solutions
Summer | Summer | Summer | Spring Off-| Spring Off-| Winter Winter Winter | Renewable Sensitivity High CEC | 2035 ATE
Peak Peak Peak Peak Peak Peak Peak Peak | &Min Gas Forecast
Gen
Monta Vista 230/115 kV Trans No. 3
MONTAVIS 230/115KV TB 2 & MONTAVIS 230/115KV T8 4 P6 N-1-1 9 109 114 <100 <100 <100 <100 <100 <100 <100 109 <100  |Increase bank capacity
Monta Vista 230/115 KV Trans No. 4 MONTAVIS 230/115KV TB 3 & MONTAVIS 230/115KV TB 2 P6 N-1-1 99 115 119 <100 <100 <100 <100 <100 <100 <100 115 145 Increase bank capacity
Monta Vista-Hicks 230 kV Line VASONA-METCALF 230KV [5932] & METCALF-MONTA VISTA #3 P8 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 116 Continue to monitor
P7-1:A17:17_Metcalf-Monta Vista No. 3 & Monta Vista-Coyote Sw.{  P7-1 DTCL <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 101 Continue to monitor
PS-SC:ALO:L:_SAN MATEO 230-115-60KV BATT(FAILURE OF | pg Non-Redundent 89 Diverge | Diverge 61 54 53 58 | Diverge 68 62 Diverge <100 [Install redundent battery supply
NON-REDUNDENT BATT) battery supply
Monta Vista-Jefferson #1 230kV Line P5-5C:A10:1:_SAN MATEO 230-115-60KV BATT(FAILURE OF Non-Redundent . . . .
NON-REDUNDENT BATT) P5 battery supply 74 Diverge Diverge 48 41 39 40 Diverge 54 48 Diverge <100 Install redundent battery supply
MONTA VISTA-JEFFERSON #2 230KV [5230] & POTRERO-TBC_| P8 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 101 Continue to monitor
PS-SC:ALO:L:_SAN MATEO 230-115-60KV BATT(FAILURE OF | g Non-Redundent 86 Diverge | Diverge 58 51 51 55 Diverge 65 58 Diverge <100 [Install redundent battery supply
NON-REDUNDENT BATT) battery supply
Monta Vista-Jefferson #2 230kV Line P5-5C:A10:1:_SAN MATEO 230-115-60KV BATT(FAILURE OF Non-Redundent . . . .
Ny PS5 83 Di Di 55 49 44 48 Di 62 56 Di 100
NON-REDUNDENT BATT) battery supply iverge iverge iverge iverge < Install redundent battery supply
MONTAVIS-JEFFERSN 230KV [0] & POTRERO-TBC_POT1 #1 11} P8 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 101 Continue to monitor
Monta Vista-Saratoga 230 kV Line HICKS-METCALF 230KV [4910] & MONTA VISTA-COYOTE SW S7 P8 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 105 Continue to monitor
P1-2:A17:25:_STELLING-MONTA VISTA 115KV [1000] P1 N-1 116 126 138 75 103 61 68 83 84 75 128 <100 |Increase line capacity
-3:A17:5: - P2 116 126 138 75 103 61 68 83 84 75 128 100 i i
Monta Vista-Woe 115 kV Line P2-3:A17:5:_MNTA VSA 115KV - MIDDLE BREAKER BAY 4 Bus/Breaker < Increase line capacity
P2-2:A17:25:_STELLING 115KV SECTION 1D P2 Bus/Breaker 94 105 118 63 89 51 58 72 67 63 107 <100 Increase line capacity
STELLING 115KV - SECTION 1D & 1E P2 Bus/Breaker 76 87 101 51 80 42 48 61 57 51 89 <100 Increase line capacity
P2-4:A8:42:_MORAGA.D SECTION 2D & MORAGA.E P2 Bus/Breaker 103 99 79 89 69 83 88 82 113 95 109 <100 Project: Moraga 230 kV bus upgrade
SECTION 2E 115KV
Moraga 23011 18KV Transformer #1 P2-4:A8:42:_MORAGA.D SECTION 2D & MORAGA E
SRS . ) 2] Bus/Breaker 100 96 75 90 71 83 88 78 106 95 104 <100  |Project: Moraga 230 kV bus upgrade
SECTION 2E 115KV
P2-3:A8:14:_MORAGA - 2D 230KV & CONTRA COSTA-
- P2 110 106 100 91 74 86 91 100 108 99 112 100 ject:
MORAGA #2 LINE Bus/Breaker < < < Project: Moraga 230 kV bus upgrade
P2- MORAGA 230KV SECTION 2D P2 Bus/Breaker 110 106 96 91 74 87 91 91 108 99 112 112 Project: Moraga 230 kV bus upgrade
Moraga 230/115kV Transformer #3 :AZOR'AG'A #EC’I'SSAGA ~2D 230KV & CONTRA COSTA- P2 Bus/Breaker 109 105 <100 01 75 36 o1 <100 105 ) 112 <100 |Project: Moraga 230 kV bus upgrade
P2-2:A8:19:_MORAGA 230KV SECTION 2D P2 Bus/Breaker 109 105 94 91 75 86 91 89 105 99 112 112 Project: Moraga 230 kV bus upgrade
MORAGA 230/115KV TB 2 & MORAGA 230/115KV TB 1 P6 N-1-1 105 104 <100 99 <100 <100 100 <100 100 100 112 <100 Project: Moraga 230 kV bus upgrade
P2-2:A8:64:_MORAGA.E 115KV SECTION 2E P22 [Bus <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 110 San Leandro RAS
P2-4:A8:42:_MORAGA.D SECTION 2D & MORAGA.E SECTION 2Ef  P2-4  |Bus-Tie-Breaker <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 103 San Leandro RAS
P5-5A:A16:1:_EAST SHORE 230 KV BAAH (FAILURE OF NON-RE|  P5-5  |Non-Redundant Relay <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 113 Install redundent relay
MORAGAE-SN LNDRO 115 kV P5-5C:A16:5._EASTSHORE 230KV BATT(FAILURE OF NON-RED| P55 |Non-RedundantRelay | <100 <100 <100 | <100 [ <100 | <100 | <too | <100 <100 <100 <100 113 [install redundent battery supply
MORAGA-SAN LEANDRO #1 115KV & MORAGA-SAN P6 N-1-1 96 99 113 <100 <100 <100 <100 <100 <100 <100 99 <100  |San Leandro RAS
LEANDRO #2 115KV
P7-1:A8:30_Moraga-San Leandro Nos. 1 & 2 115 kV lines P7 DCTL 100 111 121 55 74 52 58 77 89 66 106 <100 San Leandro RAS
PS-5C:AL8:1: METCALF 500-230KV BATT(FAILURE OF NON- P5 Non-Redundent | "y oo | piverge | Diverge 62 62 62 43 Diverge | Diverge 75 Diverge <100 |install redundent battery supply
. REDUNDENT BATT) battery supply
Moraga-Castro Valley 230kV Line P7-1.A8 Contra Costa - Las Positas 230 KV and Comm
~LiAS:7_Contra Losta - Las Positas and tontra P7 DCTL 100 87 98 2 36 40 30 48 65 16 84 <100  |Project: Moraga-Castro Valley
Costa-Lonetree 230 kV lines
PS-5C:AB:3:_PITTSBURG PP 230-115KV BATT(FAILURE OF P5 Non-Redundent 337 371 419 183 77 153 161 286 208 184 437 <100 [Install redundent battery supply
NON-REDUNDENT BATT) battery supply
P5-5C:A8:3:_PITTSBURG PP 230-115KV BATT(FAILURE OF Non-Redundent
NON-REDUNDENT BATT) P5 battery supply 319 351 396 173 73 192 202 358 282 174 413 <100 Install redundent battery supply
;i;’&ﬁi;gﬁ:um PP 230KV (FAILURE OF NON- P5 N°"":e‘;'”"de"t 99 103 121 134 14 92 111 133 231 133 105 <100 [Install redundent relay
Moraga-Lakewood 115KV Line (Lakewood Reactors) P5-5A:A8:5: PI'I'I'SB)URG PP 230KV (FAILURE OF NON: Non-R edav dent
-5SAIA8:5: - lon-Redunden
iy P5 93 97 114 126 13 115 139 166 218 125 99 100
REDUNDENT RELAY) Relay < Install redundent relay
PS-5C:AB:6:_SOBRANTE 230-115KV BATT(FAILURE OF NON- | g Non-Redundent 57 53 31 53 25 19 51 17 114 63 16 <100 [Install redundent battery supply
REDUNDENT BATT) battery supply
P5-5C:A8:6:_SOBRANTE 230-115KV BATT(FAILURE OF NON- Non-Redundent
REDUNDENT BATT) PS battery supply 54 50 29 50 23 61 63 21 108 59 43 <100  |Install redundent battery supply
_SN LNDRO 115KV - SECTION 1E & 2E P2 Bus/Breaker 110 124 134 59 84 56 61 85 101 74 117 <100 |Oakland J RAS
N LNDRO 115KV - SECTION MD & 1D P2 Bus/Breaker 84 99 105 45 70 43 46 67 85 59 91 <100 |Oakland J RAS
:A8:43:_MORAGA.D SECTION 1D & MORAGA.E SECTION 1Ef  P2-4  |Bus-Tie-Breaker <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 102 Oakland J RAS
P1-1:A16:5:_RUSCTYECST1 18.00KV & RUSCTYECCT2
15.00KV & RUSCTYECCT1 15.00KV GEN UNITS & P1- P3 G-1/N-1 106 116 128 <100 <100 <100 <100 <100 <100 <100 113 <100 Oakland J RAS
2:A7:2:_SAN LEANDRO-OAKLND J #1 115KV [3520]
P5-5A:A16:1:_EAST SHORE 230 KV BAAH (FAILURE OF NON- Non-Redundent
by P5 98 105 121 51 59 50 55 75 70 59 102 100
REDUNDENT RELAY) Relay < Install redundent relay
) P5-5C:ALG:S:_EASTSHORE 230KV BATT(FAILURE OF NON- P5 Non-Redundent 98 105 121 51 59 50 55 75 70 59 102 <100 [Install redundent battery supply
Moraga-Oakland J 115kV Line REDUNDENT BATT) battery supply

October 31, 2022
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2022-2023 ISO Reliability Assessment - Study Results
Study Area:
Thermal Overloads

PG&E Greater Bay Area

Page 9

&> California 1ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

California ISO/IOP

2024 SP
Overloaded Facility Contingency (All and Worst P6) Category | Category Description 2024 2027 2032 2_024 2_027 2924 2927 2932 Heavy 2024 OP 2_027 sP Project & Potential Mitigation Solutions
Summer | Summer | Summer | Spring Off-| Spring Off-| Winter Winter Winter | Renewable Sensitivity High CEC | 2035 ATE
Peak Peak Peak Peak Peak Peak Peak Peak | &Min Gas Forecast
Gen
PS-5C:AL6:7:_NEWARK 230KV BATT(FAILURE OF NON- PS5 Non-Redundent EN) 106 Diverge a5 69 a5 49 7 Diverge 60 100 <100 |install redundent battery supply
REDUNDENT BATT) battery supply
P5-5C:A16:9:_SAN LEANDRO (OAK U) 115KV BATT(FAILURE Non-Redundent
OF NON-REDUNDENT BATT) PS5 battery supply 84 99 106 45 70 44 46 68 85 60 91 <100 |Install redundent battery supply
P5-5C:A16:11:_EASTSHORE 115KV BATT(FAILURE OF NON-REl|  P5-5  |Non-Redundant Relay <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 112 Install redundent battery supply
SAN LEANDRO-OAKLND J #1 115KV & STATIN J-EDES- P6 N-1-1 129 132 164 107 <100 <100 <100 111 102 108 132 <100 San Leandro RAS
GRANT 115KV
P7-1:A16:8_Grant-Eastshore Nos. 1 & 2 115 kV lines. P7-1 DTCL <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 112 Continue to monitor
P7-1:A8:14_Pittsburg-San Mateo 230 kV and Pittsburg-East Shore |~ P7-1 DTCL <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 107 Continue to monitor
Moraga-Oakland X #4 115kV Line P2-4:A7:14:_STATIN X 115KV - SECTION 2D & 1D P2 Bus/Breaker <100 <100 <100 105 83 67 59 <100 99 106 114 <100 Project: Oakland Clean Energy Initiative
P1-2:A16:26:_MORAGA-SAN LEANDRO #3 115KV [2790] P12 [N-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 111 Continue to monitor
P1-2:A16:27:_MORAGA-SAN LEANDRO #2 115KV [2780] P12 [N-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 107 Continue to monitor
P2-2:A8:64:_MORAGA.E 115KV SECTION 2E P2 Bus/Breaker 91 102 113 49 70 46 51 70 82 60 97 <100 San Leandro RAS
P2-4:A8:42:_MORAGA.D SECTION 2D & MORAGA.E
SECTION 2E 115KV P2 Bus/Breaker 81 92 106 41 63 40 44 64 70 50 86 <100 San Leandro RAS
P2-2:A16:21:_SN LNDRO 115KV SECTION 2E P22 [Bus <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 107 San Leandro RAS
P1-1:A16:5:_RUSCTYECST1 18.00KV & RUSCTYECCT2
15.00KV & RUSCTYECCT1 15.00KV GEN UNITS & P1- P3 G-1/N-1 <100 102 114 <100 <100 <100 <100 <100 <100 <100 101 <100 San Leandro RAS
2:A16:26:_MORAGA-SAN LEANDRO #3 115KV [2790]
Moraga-San Leandro #1 115KV Line Z‘E s:,;ﬁiﬁé’:::f”o“ 230KV BAAH (FAILURE OFNON- | N°"";ee‘?:y"de"t 91 95 111 48 53 6 52 68 66 53 9 <100 [Install redundent relay
P5-5C:ALG:S:_EASTSHORE 230KV BATT(FAILURE OF NON- P5 Non-Redundent 91 95 111 18 53 16 52 68 66 53 94 <100 [Install redundent battery supply
REDUNDENT BATT) battery supply
P5-5C:A16:7:_NEWARK 230KV BATT(FAILURE OF NON- Non-Redundent . .
REDUNDENT BATT) P5 battery supply 83 95 Diverge 44 61 42 47 64 Diverge 54 92 <100 Install redundent battery supply
P5-5C:A16:11:_EASTSHORE 115KV BATT(FAILURE OF NON-REl  P5-5  |Non-Redundant Relay <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 109 Install redundent relay
MORAGA-SAN LEANDRO #3 115KV [2790] & MORAGA-SAN LEA]| P8 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 166 San Leandro RAS
MORAGA-SAN LEANDRO #3 115KV & MORAGA-SAN P6 N-1-1 117 122 139 <100 <100 <100 <100 <100 100 <100 122 <100 San Leandro RAS
LEANDRO #2 115KV
P7-1:A8:31_Moraga-Oakland J 115 kV and Moraga-San P7 DCTL 99 110 120 55 74 51 56 76 89 66 105 <100  [San Leandro RAS
Leandro No. 3 115 kV lines
P1-2:A8:41:_MORAGA-SAN LEANDRO #1 115KV [2770] P12 N1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 108 Continue to monitor
P2-4:A8:43:_ MORAGA.D SECTION 1D & MORAGA.E P2 Bus/Breaker 124 130 149 68 86 64 71 9 110 81 126 <100  |San Leandro RAS
SECTION 1E 115KV
P2-2:A8:65:_MORAGA.E 115KV SECTION 1E P2 Bus/Breaker 124 136 149 68 91 64 71 94 109 81 131 <100 San Leandro RAS
SN LNDRO 115KV SECTION 1E P2 Bus/Breaker 120 133 145 65 88 61 68 91 106 78 127 <100 San Leandro RAS
P1-1:A16:5:_RUSCTYECST1 18.00KV & RUSCTYECCT2
15.00KV & RUSCTYECCT1 15.00KV GEN UNITS & P1- P3 G-1/N-1 <100 103 115 <100 <100 <100 <100 <100 <100 <100 102 <100 San Leandro RAS
2:A16:26:_MORAGA-SAN LEANDRO #3 115KV [2790]
P5-5A:A16:1:_EAST SHORE 230 KV BAAH (FAILURE OF NON- Non-Redundent
Moraga-San Leandro #2 115kV Line REDUNDENT RELAY) P5 Relay 92 96 112 49 54 47 52 68 67 54 95 <100 Install redundent relay
P5-5C:A16:5:_EASTSHORE 230KV BATT(FAILURE OF NON- Non-Redundent
REDUNDENT BATT) P5 battery supply 92 96 112 49 54 47 52 68 67 54 95 <100 Install redundent battery supply
PS-5C:AL6:7:_NEWARK 230KV BATT(FAILURE OF NON- PS5 Non-Redundent 84 9% Diverge a4 61 43 47 65 Diverge 55 93 <100 |install redundent battery supply
REDUNDENT BATT) battery supply
MORAGA-SAN LEANDRO #3 115KV & MORAGA-SAN
LEANDRO #1 115KV P6 N-1-1 118 122 139 <100 <100 <100 <100 <100 100 <100 122 <100 San Leandro RAS
P7-1:A8:31_ Moraga-Oakland J 115 kV and Moraga-San P7 DCTL 100 111 121 55 75 51 57 77 EN) 67 106 <100  |San Leandro RAS
Leandro No. 3 115 kV lines
P7-1:A16:8_Grant-Eastshore Nos. 1 & 2 115 kV lines. P7-1 DTCL <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 110 Continue to monitor
Moraga-San Leandro 115kV Line No 3 MORAGA-SAN LEANDRO #2 115KV [2780] & MORAGA-SAN LEAI| P6 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 136 Continue to monitor
Moraga-Station X 115 kV #1 Line P2-4:AB:43: MORAGA.D SECTION 1D & MORAGA.E P2 Bus/Breaker 78 102 39 65 66 4 37 33 59 65 86 <100 |Project: Oakland Clean Energy Initiative
SECTION 1E 115KV
Moss Landing-Green Valley #1 115 kV Line ;is&&?&ﬁx‘%ﬁu 500-230KV BATT(FAILURE OF NON- PS5 12"(;:?::;‘;;? 25 Diverge | Diverge 22 99 19 107 | Diverge | Diverge 22 Diverge <100 |install redundent battery supply
o . . P2-2:A16:40:_NEWARK E 115KV SECTION 2Y P22 [Bus <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 104 Continue to monitor
Mountain View-Monta Vista 115 kV Line
P7-1:A17:10_Britton-Monta Vista & Lawrence-Monta Vista 115 kV L| P7-1 DTCL <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 101 Continue to monitor
P5-5C:A18:1:_METCALF 500-230KV BATT(FAILURE OF NON- Non-Redundent . . . . . .
REDUNDENT BATT) P5 battery supply Diverge Diverge Diverge 28 105 23 72 Diverge Diverge 27 Diverge <100 Install redundent battery supply
MRGN HIL-AWSGILROYSS 115 kV LLAGAS-GILROY F-GILROYENG-GILROYPK 115KV & MTCALF P6 N-1-1 109 118 106 <100 <100 <100 <100 <100 <100 <100 118 <100 Operating solution
D-LLAGAS 115KV
P7-1:A18:18_Metcalf - Morgan Hill & Metcalf - Llagas 115 kV Lines P7-1 DTCL <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 113 Continue to monitor
MRGN HIL-AWSGILROYSS 115 KV Line No 1 MTCALF D-LLAGAS 115KV [0] & LLAGAS-GILROY F-GILROYEN( P6 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 138 Continue to monitor
Newark 115/60kV Ti #1 LAS POSITAS-NEWARK 230KV [4980] & CONTRA COSTA-LAS P( P6 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 109 Continue to monitor
P2-4:A16:21:_NEWARK D 230KV - SECTION 2D & 1D P2 Bus/Breaker <100 <100 108 <100 <100 <100 <100 84 <100 <100 <100 <100 Continue to monitor
P2-4:A16:17:_NEWARK D SECTION 1D & NEWARK E L
SECTION 1E 230KV P2 Bus/Breaker 113 85 73 58 62 68 54 50 95 78 85 <100 Project: San Jose area HVDC
P2-4:A16:6:_NEWARK D 230KV - SECTION 1D & 2D P2 Bus/Breaker 93 106 <100 54 71 58 63 <100 76 66 101 <100 Project: San Jose area HVDC

October 31, 2022
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2022-2023 ISO Reliability Assessment - Study Results

Study Area:
Thermal Overloads

PG&E Greater Bay Area

Page 10

&> California 1ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

California ISO/IOP

2024 P
Overloaded Facility Contingency (All and Worst P6) Category | Category Description 2024 2027 2032 2_024 2_027 2924 2927 2932 Heavy 2024 OP 2_027 sP Project & Potential Mitigation Solutions
Summer | Summer | Summer | Spring Off-| Spring Off-| Winter Winter Winter | Renewable Sensitivity High CEC | 2035 ATE
Peak Peak Peak Peak Peak Peak Peak Peak & Min Gas Forecast
Gen
P2-4:A16:19: NEWARK D SECTION 1D & NEWARK E P2 Bus/Breaker 88 103 80 10 70 53 65 61 70 55 98 <100 |Project: San Jose area HVDC
SECTION 1E 115KV
P1-1:A18:8:_LECEFST1 13.80KV & LECEFGT1 13.80KV &
LECEFGT2 13.80KV & LECEFGTS 13.80KV & LECEFGT4 P3 G-1/N-1 <100 105 <100 | <100 | <100 | <100 | <100 | <100 <100 <100 105 <100  |Project: San Jose area HVDC
13.80KV GEN UNITS & P1-2:A16:21:_NEWARK E-F BUS TIE
230KV [4640]
Zi;SNglsN'lr_B’\AATE‘:)CALF 500-230KV BATT(FAILURE OF NON- P5 '\:;r;;::f::‘s;:t Diverge Diverge Diverge 119 120 101 99 Diverge Diverge 119 Diverge <100 Install redundent battery supply
PS-5C:AL8:1: METCALF 500-230KV BATT(FAILURE OF NON- P5 Non-Redundent | o oo | Diverge | Diverge | 119 121 100 98 Diverge | Diverge 120 Diverge <100 |install redundent battery supply
REDUNDENT BATT) battery supply
P5-5C:A18:3;_LOS ESTEROS 230-115KV BATT(FAILURE OF Non-Redundent
Newark 230/ 15KV Transformer #11 NON-REDUNDENT BATT) P5 battery sunply % 107 % 57 78 65 72 70 81 71 107 105 |Install redundent battery supply
PS-5A:A18:2: LOS ESTEROS 230 KV BAAH BUS #182 PS5 Non-Redundent 93 102 85 49 76 58 70 64 80 64 101 <100 |install redundent relay
(FAILURE OF NON-REDUNDENT RELAY) Relay
P5-5A:A10:2:_RAVENSWOOD 230 KV BAAH BUS (FAILURE Non-Redundent )
~ P5 %2 102 86 58 74 61 67 71 DI 69 99 <100
OF NON-REDUNDENT RELAY) Relay iverge Install redundent relay
PS-5A:A10:2: RAVENSWOOD 230 KV BAAH BUS (FAILURE PS5 Non-Redundent 91 100 85 58 74 61 66 69 Diverge 69 97 <100 |install redundent relay
OF NON-REDUNDENT RELAY) Relay
NEWARK E-F BUS TIE 230KV & TESLA-METCALF 500KV P6 N-1-1 107 117 99 <100 | <100 | <100 | <100 | <100 94 <100 119 <100  |Project: San Jose area HVDC
NEWARK D 230/115KV TB 7 & NEWARK E-F BUS TIE 230KV P6 N-1-1 105 119 <100 | <100 | <100 | <100 | <100 | <100 <100 <100 <100 <100  |Project: San Jose area HVDC
TESLA-METCALF 500kV & MOSSLAND-LOSBANOS 500kV P6 N-1-1 95 106 104 <100 %0 <100 | <100 | <100 86 <100 105 <100 |Continue to monitor
P7-1:A18:20_Newark - Los Esteros & Los Esteros - Metcalf P7 DCTL 93 101 85 50 76 59 69 64 79 64 101 <100 |Project: San Jose area HVDC
230kV Lines
P7-1:A10:2_Newark-Ravenswood 230 kV and Tesla-Ravenswood £ P7-1 DTCL <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 Diverge |Continue to monitor
NEWARK D-NWRK_7M 13.2 KV Zis&ﬁ&iﬁ%ﬂu 500-230KV BATTIFAILURE OF NON- | "L"a';t:f\f::‘s;’;‘ Diverge | Diverge | Diverge | 101 | 102 85 84 | Diverge | Diverge [ 101 | Diverge | <100 |install redundent battery supply
NEWARK D-NWRK_7M 230/13.2 kV NEWARK E-F BUS TIE 230KV & NEWARK E 230/115KVTB11| PG N-1-1 98 107 <100 | <100 | <100 | <100 | <100 | <100 <100 <100 <100 <100  |Project: San Jose area HVDC
NEWARK E-NWRK_7M 13.2 kY Zis&ﬁ&iﬁ%ﬂu 500-230KV BATTIFAILURE OF NON- | "L"a';t:f\f::‘s;’;‘ Diverge | Diverge | Diverge | 101 | 102 85 83 | Diverge | Diverge | 102 | Diverge | <100 |install redundent battery supply
NEWARK F-RINGWOODSWST 115 kv SWIFT-METCALF 115KV & NEWARK-MILPITAS #1 115KV P6 N-1-1 111 123 169 <100 | <100 | <100 | <100 | <100 <100 <100 125 <100 [Increase line capacity
NEWARK F-RINGWOODSWST 115 KV Line No 1 SWIFT-METCALF 115KV [3900] & NEWARK-MILPITAS #1 115KV P6 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 191 Continue to monitor
Newark-Applied Materials 115kV Line P1-2:A17:27:_BRITTON-MONTA VISTA 115KV [1170] P1-2  [N-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 101 Continue to monitor
P1-2:A18:42;_PIERCY-METCALF 115KV [4318] P1 N-1 113 117 %6 72 89 68 75 69 86 72 119 <100 _[Project: Metcalf-Dixon Landing reconductor
P2-4:A18:25;_MTCALF D SECTION 2D & MTCALF E SECTION
SE1sky P2 Bus/Breaker 114 117 % 72 89 68 75 69 86 72 119 <100  |Project: Metcalf-Dixon Landing reconductor
P2-2:A18:43;_MTCALF E 115KV SECTION 2E P2 Bus/Breaker 113 117 %6 72 89 68 75 69 36 72 119 <100 _|Project: Metcalf-Dixon Landing reconductor
Newark-Dixon Landing 115KV Line PS-5C:AL8:1: METCALF 500-230KV BATT(FAILURE OF NON- P5 Non-Redundent | “ry o oo | piverge | Diverge | 116 9% 112 77 Diverge | Diverge 120 Diverge <100 |install redundent battery supply
REDUNDENT BATT) battery supply
P5-5C:A18:19:_METCALF 115KV BATT(FAILURE OF NON- Non-Redundent
" P5 116 121 98 72 89 68 76 70 89 73 123 <100
REDUNDENT BATT) battery supply Install redundent battery supply
P7-1:A18:6_Swift - Metcalf & Piercy - Metcalf 115 kV Lines p7 bCTL 114 118 97 72 89 68 75 70 86 72 120 <100  |Project: Metcalf-Dixon Landing reconductor
Newark-Jarvis #1 115KV Line P1-2:A16:40:_NEWARK-JARVIS #2 115KV [3030] PL N-1 98 101 110 60 55 64 71 79 69 60 102 <100 | Continue to monitor
NEWARK-JARVIS #2 115KV [3030] & NEWARKD  SVD=V/ P6 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 131 Continue to monitor
izz;::(’:-ms 400115 kV bus tie breaker to NRS 300 115 P2 Bus/Breaker 232 <100 <100 141 <100 154 <100 | <100 243 149 <100 <100 |Project: SVP bus tie breaker upgrade
iz?'A:G:fNRS 4001115 kV bus tie breaker to NRS 300 115 P2 Bus/Breaker 230 <100 <100 139 <100 153 <100 | <100 242 147 <100 <100 |Project: SVP bus tie breaker upgrade
us
SVP2-2:1:_NRS 400 115 kV bus P2 Bus/Breaker 84 121 41 50 63 57 84 35 84 54 105 106 | Mitigation under review by SVP
NRS 300 115 kV bus P2 Bus/Breaker 74 121 81 37 53 45 90 65 73 40 120 <100 | Mitigation under review by SVP
:A18:8:_LECEFSTL 13.80KV & LECEFGT1 13.80KV &
LECEFGT2 13.80KV & LECEFGTS 13.80KV & LECEFGT4 P3 G-1/N-1 <100 107 <100 | <100 | <100 | <100 | <100 | <100 <100 <100 107 <100  |Project: San Jose area HVDC
13.80KV GEN UNITS & P1-2:A16:21:_NEWARK E-F BUS TIE
230KV [4640]
PS-5C:A18:3:_LOS ESTEROS 230-115KV BATT(FAILURE OF Ps '\L""'Red“"del"t 105 148 78 68 82 73 105 60 106 72 149 <100 [Install redundent battery supply
Newark-Kifer 115kV Line NON-REDUNDENT BATT) attery supply
P5-5A:A18:2:_LOS ESTEROS 230 KV BAAH BUS #18:2 P5 Non-Redundent 93 121 65 51 76 58 92 19 % 56 122 <100 [Install redundent relay
(FAILURE OF NON-REDUNDENT RELAY) Relay
P5-5A:A18:2:_LOS ESTEROS 230 KV BAAH BUS #182 Non-Redundent
— P5 o1 119 64 49 74 56 91 48 94 54 120 <100
(FAILURE OF NON-REDUNDENT RELAY) Relay Install redundent relay
PS-5C:ALB:19:_ METCALF 115KV BATT(FAILURE OF NON- P5 Non-Redundent 67 101 31 36 8 10 66 16 70 36 94 <100 [Install redundent battery supply
REDUNDENT BATT) battery supply
NEWARK E-F BUS TIE 230KV & LOS ESTEROS-METCALF P6 N-1-1 % 129 <100 | <100 | <100 | <100 | <100 | <100 <100 <100 <100 <100  |Project: San Jose area HVDC

230KV
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2022-2023 ISO Reliability Assessment - Study Results
Study Area:
Thermal Overloads

PG&E Greater Bay Area

Page 11

&> California 1ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

California ISO/IOP

2024 P
Overloaded Facility Contingency (All and Worst P6) Category | Category Description 2024 2027 2032 2_024 2027 2924 2927 2932 Heavy 2024 OP 2027 sP Project & Potential Mitigation Solutions
Summer | Summer | Summer | Spring Off-| Spring Off-| Winter Winter Winter | Renewable Sensitivity High CEC | 2035 ATE
Peak Peak Peak Peak Peak Peak Peak Peak | &Min Gas Forecast
Gen
P7-1:A18:20_Newark - Los Esteros & Los Esteros - Metcalf P7 DCTL 88 114 59 a4 71 52 86 2 EN) 50 114 <100 |Project: San Jose area HVDC
230kV Lines
P7-1:A18:20_Newark - Los Esteros & Los Esteros - Metcalf P7 DCTL 86 113 58 2 69 51 84 2 88 48 112 <100 |Project: San Jose area HVDC
230 kV Lines
Newark-Lawerence 115KV Line P7-1:A17:12_Newark-Applied Materials & Lawrence-Monta P7 DCTL 104 107 % 54 71 49 49 55 76 54 108 101 |Project: San Jose area HVDC
Vista 115 kV Lines
P5-5C:A16:7:_NEWARK 230KV BATT(FAILURE OF NON- Non-Redundent ) )
Li i = P5 % 100 | D 27 63 30 36 52 DI 47 9% <100
Newark-Livermore 60kV Line REDUNDENT BATT) battery supply iverge iverge Install redundent battery supply
PS-5C:AL8:1: METCALF 500-230KV BATT(FAILURE OF NON- P5 Non-Redundent | “ry o oo | piverge | Diverge 9% 103 87 9 Diverge | Diverge 97 Diverge <100 |install redundent battery supply
REDUNDENT BATT) battery supply
Zi;L'J:N)lesN'lI'_B’\AATE‘:)CALF 500-230KV BATT(FAILURE OF NON- P5 '\:;r;;:f:::‘s;:t Diverge Diverge Diverge 94 103 87 94 Diverge Diverge 97 Diverge <100 Install redundent battery supply
Newark-Los Esteros 230kV Line PS-5C:AL8:1:_METCALF 500-230KV BATT(FAILURE OF NON- PS5 Non-Redundent R NREg (I e 9% 103 87 9 Diverge | Diverge 97 Diverge <100 |install redundent battery supply
REDUNDENT BATT) battery supply
Zi;L'J:N)lesN'lI'_B’\AATE‘:)CALF 500-230KV BATT(FAILURE OF NON- P5 '\:;r;;:f:::‘s;:t Diverge Diverge Diverge 94 103 87 94 Diverge Diverge 96 Diverge <100 Install redundent battery supply
TESLA-METCALF 500kV & MOSSLAND-LOSBANOS 500kV P6 N-1-1 %2 101 100 <100 % <100 | <100 | <100 93 <100 107 <100  |Project: San Jose area HVDC
SWIFT-METCALF 115KV & NEWARK F-RINGWOODSWST #1
Newark-Milpitas #1 115kV Line 115KV P6 N-1-1 102 114 157 <100 <100 <100 <100 <100 <100 <100 115 177 Increase line capacity
P1-1:A18:8:_LECEFST1 13.80KV & LECEFGT1 13.80KV &
LECEFGT2 13.80KV & LECEFGT3 13.80KV & LECEFGT4 P3 G-1/N-1 <100 <100 <100 <100 | <100 | <100 | <100 | <100 <100 <100 102 <100 |[sensitivity only
' ) 13.80KV GEN UNITS & P1-2:A18:6:_LOS ESTEROS-METCALF
Newark-Newark Dist 230kV section -
230KV [5353]
PS-5C:AL8:1: METCALF 500-230KV BATT(FAILURE OF NON- P5 Non-Redundent | "y oo | piverge | Diverge 95 104 82 88 Diverge | Diverge 97 Diverge <100 |install redundent battery supply
REDUNDENT BATT) battery supply
i‘\;zlé 6:_555-NRS 230 KV same as outage of SVP's PST or Pl N-1 <100 103 <100 <100 58 <100 69 <100 <100 <100 88 <100 |Project: San Jose area HVDC
P1-2:A16:21;_NEWARK E-F BUS TIE 230KV [4640] P1 N-1 30 104 53 20 60 35 65 28 70 36 100 <100 [Project: San Jose area HVDC
P1-3:A18:4:_SSS 230/230KV TB 1 P1 N-1 30 102 59 12 66 51 79 21 72 50 102 <100 [Project: San Jose area HVDC
P2-4:A16:7:_NEWARK E 230KV - SECTION 1E & 2E P2 Bus/Breaker 81 108 16 20 61 36 66 18 73 37 103 <100 _[Project: San Jose area HVDC
P2-3:A18:2:_LS ESTRS 230KV - MIDDLE BREAKER BAY 8 P2 Bus/Breaker 80 102 59 2 66 51 79 el 72 50 102 <100  |Project: San Jose area HVDC
P2-2:A16:12;_NEWARK E 230KV SECTION 1 P2 Bus/Breaker 79 104 50 20 60 35 65 26 70 36 100 <100 [Project: San Jose area HVDC
SVP2-2:4:_KRS 115 kV bus P2 Bus/Breaker 48 109 61 20 41 24 65 37 47 21 88 139 [Mitigation under review by SVP
P1-1:A18:8:_LECEFST1 13.80KV & LECEFGT1 13.80KV &
LECEFGT2 13.80KV & LECEFGTS 13.80KV & LECEFGT4 P3 G-1/N-1 <100 134 <100 <100 | <100 | <100 | <100 | <100 <100 <100 133 <100  |Project: San Jose area HVDC
13.80KV GEN UNITS & P1-2:A16:21:_NEWARK E-F BUS TIE
230KV [4640]
Zi;L'J:N)lesN'lI'_B’\AATE‘:)CALF 500-230KV BATT(FAILURE OF NON- P5 '\:;r;;:f:::‘s;:t Diverge Diverge Diverge 64 75 66 83 Diverge Diverge 67 Diverge <100 Install redundent battery supply
Newark-Northem Receiving Station #1 115kV Line PS-5C:A18:3:_LOS ESTEROS 230-115KV BATT(FAILURE OF PS5 Non-Redundent 134 181 104 81 106 % 125 72 127 91 182 <100 |install redundent battery supply
NON-REDUNDENT BATT) battery supply
P5-5A:A18:2:_LOS ESTEROS 230 KV BAAH BUS #1&2 Non-Redundent
— P5 119 147 84 56 98 69 109 55 112 68 148 <100
(FAILURE OF NON-REDUNDENT RELAY) Relay Install redundent relay
PS-5C:ALB:19:_ METCALF 115KV BATT(FAILURE OF NON- P5 Non-Redundent 71 112 45 28 57 36 71 15 67 31 103 <100 [Install redundent battery supply
REDUNDENT BATT) battery supply
P5-5A:A18:3:_LOS ESTEROS 115KV BAAH BUS (FAILURE OF Non-Redundent
~ P5 69 105 47 26 49 37 68 28 61 34 103 <100
NON-REDUNDENT RELAY) Relay Install redundent relay
PS-SC:ALG:17:_NEWARK E&F 115KV BATT(FAILURE OF NON-| - pg Non-Redundent 68 113 53 18 52 30 67 29 57 26 % <100 [Install redundent battery supply
REDUNDENT BATT) battery supply
NEWARK-NRS 230KV HVDC [0] & SSS 230/230KV TB 1 P6 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 113 Continue to monitor
g‘;‘)’:’(ckk E-F BUSTIE 230KV & LOS ESTEROS-METCALF P6 N-1-1 121 165 <100 <100 | <100 | <100 | <100 | <100 <100 <100 <100 <100  |Project: San Jose area HVDC
NEWARK E-F BUS TIE 230KV & TESLA-METCALF 500KV P6 N-1-1 98 131 <100 <100 | <100 | <100 | <100 | <100 83 <100 130 <100  |Project: San Jose area HVDC
P7-1:A18:20_Newark - Los Esteros & Los Esteros - Metcalf P7 DCTL 113 139 77 6 ) 61 102 47 105 59 139 <100 |Project: San Jose area HVDC
230 kV Lines
SVP2-2:1:_NRS 400 115 KV bus P2 Bus/Breaker 65 124 27 36 60 12 81 31 69 39 100 <100 | Mitigation under review by SVP
SVP2-2:4;_KRS 115 kV bus P2 Bus/Breaker 38 110 47 23 37 23 69 36 47 22 87 130 |Mitigation under review by SVP
P1-1:A18:8:_LECEFST1 13.80KV & LECEFGT1 13.80KV &
LECEFGT2 13.80KV & LECEFGT3 13.80KV & LECEFGT4
P3 -1/N- <100 114 <100 <100 | <100 | <100 | <100 | <100 <100 <100 113 <100 ject:
13.80KV GEN UNITS & P1-2:A16:21:_NEWARK E-F BUS TIE G-1/N-1 Project: San Jose area HVDC
230KV [4640]
Newark-Northem Receiving Station #2 115kV Line -5C:A18:3: - K
9 PS-5C:A18:3:_LOS ESTEROS 230-115KV BATT(FAILURE OF Ps Non-Redundent 118 170 79 78 9 83 122 59 122 82 172 101 |install redundent battery supply
NON-REDUNDENT BATT) battery supply
P5-5A:A18:2:_LOS ESTEROS 230 KV BAAH BUS #182 Non-Redundent
— P5 103 136 62 54 86 62 105 44 108 59 137 <100
(FAILURE OF NON-REDUNDENT RELAY) Relay Install redundent relay
SS5 230/230KV TB 1 & LOS ESTEROS-NORTECH 115KV P6 N-1-1 108 147 <100 <100 | <100 | <100 | <100 | <100 <100 <100 <100 <100 [Project: San Jose area HVDC
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&> California 1ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

California ISO/IOP

2024 SP
Overloaded Facility Contingency (All and Worst P6) Category | Category Description 2024 2027 2032 2_024 2027 2924 2927 2932 Heavy 2024 OP 2027 sP Project & Potential Mitigation Solutions
Summer | Summer | Summer | Spring Off-| Spring Off-| Winter Winter Winter | Renewable Sensitivity High CEC | 2035 ATE
Peak Peak Peak Peak Peak Peak Peak Peak & Min Gas Forecast
Gen
P7-1:A18:20_Newark - Los Esteros & Los Esteros - Metcalf P7 DCTL 95 127 53 43 79 53 95 34 100 49 127 <100 |Project: San Jose area HVDC
230kV Lines
Newark-Trimble 115KV Line g‘;‘)’:’(ckk E-FBUSTIE 230KV & LOS ESTEROS-METCALF P6 N-1-1 <100 104 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 |Project: San Jose area HVDC
SVP2-2:1:_NRS 400 115 KV bus P2 Bus/Breaker 111 117 50 86 87 88 116 43 100 89 152 <100 |Mitigation under review by SVP
PS-5C:AL8:19: METCALF 115KV BATT(FAILURE OF NON- P5 Non-Redundent 72 79 55 29 44 52 74 20 61 29 111 <100 |install redundent battery supply
REDUNDENT BATT) battery supply
Nortech-NRS 115 kV Line P5-5C:A16:17:_NEWARK E&F 115KV BATT(FAILURE OF NON- Non-Redundent
- P5 64 83 42 39 36 45 77 37 56 41 108 <100
REDUNDENT BATT) battery supply Install redundent battery supply
NEWARK-NRS 230KV HVDC [0] & FMC-SAN JOSE B 115KV [2021 P6 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 110 Continue to monitor
555 230/230KV TB 1 & FMC-SAN JOSE B 115KV P6 N-1-1 <100 122 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 |Project: San Jose area HVDC
:_CONTRA COSTA-LAS POSITAS 230KV [4510] P1-2  [N-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 107 Continue to monitor
MORAGA 230KV - SECTION 2D & 1D P2 Bus/Breaker 106 106 97 44 48 54 58 67 83 58 104 <100 |Project: Collinsville 500/230 kV station
PS-5C:AL8:1: METCALF 500-230KV BATT(FAILURE OF NON- P5 Non-Redundent | "y o oo | piverge | Diverge 67 67 65 68 Diverge | Diverge 75 Diverge <100 |install redundent battery supply
REDUNDENT BATT) battery supply
i P5-5C:A8:8:_MORAGA 230-115KV BATT(FAILURE OF NON- Non-Redundent
North Dublin-Cayetano 230kV Cable = PS5 108 107 99 45 49 55 61 69 84 59 106 <100
REDUNDENT BATT) battery supply Install redundent battery supply
P5-5A:A8:4:_MORAGA 230KV BUS #1 &2(FAILURE OF NON- bs Non-Redundent -~ -~ 97 w 8 s s . a3 s -~ <100 |Install redundent relay
REDUNDENT RELAY) Relay
P7-1:A8:4_Contra Costa-Moraga Nos. 1 & 2 230 kV lines P7 DCTL 100 99 9 40 44 50 54 65 74 52 97 109 |Project: Collinsville 500/230 kV station
SVP2-2:2:_NRS 300 115 KV bus P2 Bus/Breaker 92 % 153 87 86 89 94 150 91 87 99 <100 |Mitigation under review by SVP
PS-5C:AL8:1: METCALF 500-230KV BATT(FAILURE OF NON- P5 Non-Redundent | "y oo | piverge | Diverge 9% 94 9% 92 Diverge | Diverge 92 Diverge <100 |install redundent battery supply
REDUNDENT BATT) battery supply
NRS 230/115kV TB 1 P5-5A:A18:3:_LOS ESTEROS 115KV BAAH BUS (FAILURE OF Non-Redundent
oy P5 101 104 71 93 9% 95 100 69 97 92 106 <100
NON-REDUNDENT RELAY) Relay Install redundent relay
LOS ESTEROS-NORTECH 115KV & NEWARK-NORTHERN P6 N-1-1 100 106 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 |Project: San Jose area HVDC
RECEIVING STATION #1 115KV
SVP2-2:3:_SRS 115 kV bus P2 Bus/Breaker <100 102 128 <100 72 <100 81 109 <100 <100 110 <100 Mitigation under review by SVP
NRS 300-KRS 115 kV SVP2-2:1:_NRS 400 115 kV bus P2 Bus/Breaker <100 64 104 <100 42 <100 56 91 <100 <100 74 <100 |Mitigation under review by SVP
P7-1:A18:13_Northern - Scott #1 and #2 115 kV Lines P7 DCTL <100 131 158 <100 90 <100 107 136 <100 <100 138 <100 Mitigation under review by SVP
SVP2-2:2:_NRS 300 115 kV bus P2 Bus/Breaker 116 149 183 88 108 93 123 159 109 93 152 <100 Mitigation under review by SVP
NRS-Scoft No. 1 115 kV Line SVP2-2:4:_KRS 115 kV bus P2 Bus/Breaker 54 99 106 38 54 42 78 87 51 38 9% <100 |Mitigation under review by SVP
Zi;L'J:N)lesN'lI'_B’\AATE‘:)CALF 500-230KV BATT(FAILURE OF NON- P5 '\:;r;;:f:::‘s;:t Diverge Diverge Diverge 82 60 82 65 Diverge Diverge 84 Diverge <100 Install redundent battery supply
SVP2-2:1:_NRS 400 115 KV bus P2 Bus/Breaker 100 74 115 68 48 76 65 101 92 73 84 <100 |Mitigation under review by SVP
NRS-Scoft No. 2 115 kV Line SVP2-2:4:_KRS 115 kV bus P2 Bus/Breaker 53 99 107 38 54 42 77 88 51 38 % <100 |Mitigation under review by SVP
PS-5C:AL8:1: METCALF 500-230KV BATT(FAILURE OF NON- P5 Non-Redundent | "y oo | piverge | Diverge 82 59 81 64 Diverge | Diverge 83 Diverge <100 |install redundent battery supply
REDUNDENT BATT) battery supply
P2-4:A7:24:_STATIN X 115KV - SECTION 1D & 2D P2 Bus/Breaker <100 <100 113 <100 <100 <100 <100 94 <100 <100 <100 121 Project: Oakland Clean Energy Initiative
P2-4:A8:33:_MORAGA.D 115KV - SECTION 2D & 1D P2 Bus/Breaker 50 64 119 12 49 11 23 77 36 15 48 123 |Project: Oakland Clean Energy Initiative
P2-4: CLARMNT 115KV - SECTION 2D & 1D P2-4  |Bus-Tie-Breaker <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 114 Continue to monitor
P5-5C:A8:8:_MORAGA 230-115KV BATT(FAILURE OF NON- Ps '\L""'Red“"del"t 144 142 200 103 141 84 67 155 148 116 184 <100 [Install redundent battery supply
Oakland C - Oakland L #1 115KV Cable REDUNDENT BATT) attery supply
P5-5C:A7:11: OAKLAND X 115KV BATT(FAILURE OF NON- P5 Non-Redundent 70 45 54 88 9 63 22 74 94 89 105 <100 [Install redundent battery supply
REDUNDENT BATT) battery supply
K-D #2 115KV [9967] & K-D #1 115KV [9966] P6 N1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 113 |Continue to monitor
PL-2:A7:27:_C-X#2 115KV [9962] & P1-2:A7:28:_CX #3 P6 N-1-1 70 76 88 88 93 63 42 75 94 89 105 <100  |Project: Oakland Clean Energy Initiative
115KV [9925]
P2-4:A7:8:_CLARMNT 115KV - SECTION 2D & 1D P2 Bus/Breaker 85 90 106 88 84 69 54 85 85 88 108 118 |Project: Oakland Clean Energy Initiative
;Z’f_ri’FAILUEEL(;‘FR;’\C’)"?’:TEl)m%;\’:‘fgﬁ;sw Ps ’\:f"‘;Red”"del"t 85 70 86 88 84 69 54 85 85 88 108 118 |install redundent battery supply
Oakland C - Oakland X #2 115KV Cable 2 FLETY SUpRY
C-X#3 115KV [9925] & D-L #1 115KV [9963] P6 N1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 125 |Project: Oakland Clean Energy Initiative
P1-2:A7:25:_D-L#1 115KV [9963] & P1-2:A7:28:_C-X #3
= [9963] - P6 N-1-1 99 105 118 110 113 82 56 98 113 111 136 <100 |Project: Oakland Clean Energy Initiative
115KV [9925]
P2-4:A7:14:_STATIN X 115KV - SECTION 2D & 1D P2 Bus/Breaker 117 123 144 71 77 50 31 117 71 71 % <100 |Project: Oakland Clean Energy Initiative
P2-4:A8:33:_MORAGA.D 115KV - SECTION 2D & 1D P2 Bus/Breaker 76 90 149 33 68 20 1 100 48 36 75 <100 |Project: Oakland Clean Energy Initiative
P2-2:A7:19:_OAK C115 115KV SECTION ME P2 Bus/Breaker 73 76 79 80 81 53 55 64 80 80 107 <100 |Project: Oakland Clean Energy Initiative
P2-3:A7:21: OAKC115 - ME 115KV & OAKLAND C- P2 Bus/Breaker 73 76 79 80 81 53 55 64 80 80 107 <100  |Project: Oakland Clean Energy Initiative
MARITIME LINE
P2-4:A7:11:_OAK C115 115KV - SECTION ME & 1E P2 Bus/Breaker 72 74 76 78 79 51 53 62 77 78 105 <100 |Project: Oakland Clean Energy Initiative
P2-4:A8:43:_MORAGA.D SECTION 1D & MORAGA.E SECTION 1Ef P24  |Bus-Tie-Breaker <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 105 Project: Oakland Clean Energy Initiative
Oakland D - Oakland L 115kV Cable P2-4:A8:9:_MORAGA 230KV - SECTION 2D & 1D P2-4  |Bus-Tie-Breaker <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 107 Project: Oakland Clean Energy Initiative
P5-5C:A8:8:_MORAGA 230-115KV BATT(FAILURE OF NON- Non-Redundent
- P5 175 173 231 125 160 102 84 179 167 138 217 <100
REDUNDENT BATT) battery supply Install redundent battery supply
PS-5C:A7:11: OAKLAND X 115KV BATT(FAILURE OF NON- Ps Non-Redundent 99 71 84 110 112 81 55 98 114 110 136 125 |install redundent battery supply
REDUNDENT BATT) battery supply
C-X#3 115KV [9925] & C-X #2 115KV [9962] P6 N1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 125 |Project: Oakland Clean Energy Initiative
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&> California 1ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

California ISO/IOP

2024 SP
Overloaded Facility Contingency (All and Worst P6) Category | Category Description 2024 2027 2032 2_024 2027 2924 2927 2932 Heavy 2024 OP 2027 sP Project & Potential Mitigation Solutions
Summer | Summer | Summer | Spring Off-| Spring Off-| Winter Winter Winter | Renewable Sensitivity High CEC | 2035 ATE
Peak Peak Peak Peak Peak Peak Peak Peak | &Min Gas Forecast
Gen
P1-2:A7:27:_ C-X #2 115KV [9962] & P1-2:AT:28:_C-X #3 P6 N-1-1 99 104 119 110 112 82 55 98 114 110 136 <100 |Project: Oakland Clean Energy Initiative
115KV [9925]
P7-1:A8:28_Moraga-Oakland X Nos. 1 &2 115kV lines P7-1 DTCL <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 106 Project: Oakland Clean Energy Initiative
Oleum - North Tower-Christie 115 KV ( North tower sub to North Tower Jt2) [P2-4:A8:5:_PITSBG D 230KV - SECTION 2D & 1D P2-4  |Bus-Tie-Breaker <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 103 Continue to monitor
P5-5C:A8:6:_SOBRANTE 230-115KV BATT(FAILURE OF NON- Non-Redundent
-Christi i iy PS 101 30 15 79 13 55 28 22 54 79 31 <100
Oleum-Christie 115kV Line REDUNDENT BATT) battery supply Install redundent battery supply
P5-5C:A8:6:_SOBRANTE 230-115KV BATT(FAILURE OF NON-RE|  P5-5  |Non-Redundant Relay <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 102 Install redundent relay
Oleum-El Cerrito STA G #1 115KV Line SOBRANTE-G #2 115KV [3730] & SOBRANTE-G #1 115KV [3720]} P8 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 117 Continue to monitor
P7-1:A7:3_Sobrante-G Nos. 1 & 2 115 kV lines P71 |[DTCL <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 118 Continue to monitor
gi;’uﬁuéff{ﬁ?m 230-115KV BATT(FAILURE OF NON- | pg ’\:f"'Red”"del"t 228 193 149 182 78 132 142 167 131 182 196 <100 [Install redundent battery supply
Oleu-Hartnez 115KV Line P5-5A:A8:5. PI'I'I'S)BURG PP 230KV (FAILURE OF NON- N all:r\gsu;;p yt
- 3 N - jon-Redunden
- PS 51 52 78 74 29 53 61 95 158 77 53 <100
REDUNDENT RELAY) Relay Install redundent relay
PS-5A:A8:2:_C.COSTAPP 230KV BUS 1&2(FAILURE OF NON- b5 Non-Redundent 0 95 o6 . 9 6 65 5 - 8 100 <100 |install redundent relay
REDUNDENT RELAY) Relay
Parkuay - Moraga 230 kV PS5-5C:A8:2:_CONTRA COSTA PP 230KV BATT(FAILURE OF Non-Redundent
-5C, 2 jon-Redunden
- PS 88 92 63 65 59 60 64 43 103 85 97 <100
NON-REDUNDENT BATT) battery supply Install redundent battery supply
Base Case PO Normal 112 125 67 93 98 65 80 50 99 78 127 <100 Project: Metcalf-Dixon Landing reconductor
P1-2:A16:50:_NEWARK-DIXON LANDING 115KV [2990] P1 N-1 148 152 9 92 112 76 85 69 111 93 154 113 |Project: Metcalf-Dixon Landing reconductor
P1-2:A18:11:_NEWARK-DIXON LANDING 115KV [2990] P1 N-1 148 152 % 92 112 76 85 69 111 93 154 113 |Project: Metcalf-Dixon Landing reconductor
P1-2:A18:29:_SWIFT-METCALF 115KV [3900] Pl N-1 109 121 75 90 95 67 83 55 9% 76 123 <100 |Project: Metcalf-Dixon Landing reconductor
P1-2:A18:6:_LOS ESTEROS-METCALF 230KV [5353] Pl N-1 106 119 72 90 93 67 83 53 95 74 121 <100 |Project: Metcalf-Dixon Landing reconductor
P1-2:A16:19:_TESLA-NEWARK #1 230KV [5720] Pl N-1 106 118 71 88 93 66 81 53 95 76 121 <100 |Project: Metcalf-Dixon Landing reconductor
P2-2:A16:41:_NEWARK F 115KV SECTION 2F P2 Bus/Breaker 149 152 94 92 112 77 85 69 112 93 154 113 |Project: Metcalf-Dixon Landing reconductor
K:’Ale:n‘fNEWARK F - 2F 115KV & NEWARK-NUMMI P2 Bus/Breaker 149 152 94 92 112 77 85 69 112 93 154 113 |Project: Metcalf-Dixon Landing reconductor
P2-3:A16:14:_NEWARK F - 2F 115KV & NEWARK-TRIMBLE
UNE - P2 Bus/Breaker 149 152 % 92 112 77 85 69 112 93 154 113 |Project: Metcalf-Dixon Landing reconductor
P2-3:A16:13:_NEWARK F - 2F 115KV & NEWARK F-LOCKHD P2 Bus/Breaker 148 152 94 92 112 76 85 69 111 93 154 113 |Project: Metcalf-Dixon Landing reconductor
2-APP MAT LINE
P2-4:A17:5:_MONTAVIS 230KV - SECTION 1E & 2E P2 Bus/Breaker 128 125 76 104 96 77 85 56 117 87 127 <100 | Project: Metcalf-Dixon Landing reconductor
P2-4:A18:24:_MTCALF D SECTION 1D & MTCALF E SECTION
15KV P2 Bus/Breaker 122 136 81 100 106 75 89 61 107 85 139 <100  |Project: Metcalf-Dixon Landing reconductor
PS-SC:ALG:17:_ NEWARK E&F 115KV BATT(FAILURE OF NON-| - pg Non-Redundent 149 154 %6 92 112 77 85 70 112 93 156 <100 [Install redundent battery supply
Piercy-Metcalf 115 kV Line REDUNDENT BATT) battery supply
PS5-5C:A16:7:_NEWARK 230KV BATT(FAILURE OF NON- Non-Redundent _ .
- PS 135 160 D 102 115 78 96 67 D 95 161 <100
REDUNDENT BATT) battery supply WEEE iverge Install redundent battery supply
PS-5C:A17:1: MONTA VISTA 230-115KV BATT(FAILURE OF Ps Non-Redundent 129 147 87 110 111 80 9 64 121 91 149 103 [install redundent battery supply
NON-REDUNDENT BATT) battery supply
P5-5A:A17:2:_MONTA VISTA 115KV BAAH (FAILURE OF Non-Redundent
hy PS 117 133 79 97 101 71 89 58 108 80 135 <100
NON-REDUNDENT RELAY) Relay Install redundent relay
P5-5A:A8:2:_C.COSTAPP 230KV BUS 1&2(FAILURE OF NON- P Non-Redundent 113 125 75 87 91 66 81 54 95 75 127 <100 Install redundent relay
REDUNDENT RELAY) Relay
PS5-5C:A18:3:_LOS ESTEROS 230-115KV BATT(FAILURE OF Non-Redundent
oy PS 111 125 75 9% 95 70 85 56 98 78 128 <100
NON-REDUNDENT BATT) battery supply Install redundent battery supply
P7-1:A16:16_Newark-Dixon Landing 115 kV and Newark- p7 peTL 149 152 95 92 112 76 85 69 112 93 154 114 |Project: Metcalf-Dixon Landing reconductor
Milpitas No. 1 115 kV lines
P7-1:A18:2_Newark - Dixon Landing & Newark - Milpitas #1
ey L work - ixon fanding & Rewark - Mipites P7 beTL 148 152 95 92 112 76 85 69 111 93 154 114 |Project: Metcalf-Dixon Landing reconductor
Z;@ﬁzgesm - Newark No.2 and Metcalf - Los Esteros P7 DCTL 115 129 78 % 100 71 88 58 105 81 132 <100 |Project: Metcalf-Dixon Landing reconductor
P7-1:A16:5_Tesla-Newark No.1 and Tesla-R: d 230
i esia-Newark No.1 anc Tesla-Ravenswoo p7 DCTL 113 128 76 9% 100 70 86 s6 105 83 130 <100 |Project: Metcalf-Dixon Landing reconductor
P7-1:A17:17_Metcalf-Monta Vista No. 3 & Monta Vista- P7 DCTL 110 123 75 92 95 68 83 55 98 77 125 <100 |Project: Metcalf-Dixon Landing reconductor
Coyote Sw. Sta. 230 kV Line
P2-4:A8:36:_PITSBG D SECTION 2D & PITSBG E SECTION 2E 23| P24 |Bus-Tie-Breaker <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 101 Continue to monitor
Zl';éAm;LRSUCSCWCECCSITi 1i'DDDK‘é& RUSCTSV;CCTZ c P3 G-1/N-1 <100 <100 110 <100 | <100 | <100 | <100 | <100 <100 <100 ) <100 |Continue to monitor
Piisburg-Eastshore 230KV Line 5.00KV & RUSCTYECCT1 15.00KV GEN UNITS & Base Case
PS-5C:ALG:7:_NEWARK 230KV BATT(FAILURE OF NON- P5 Non-Redundent 62 76 Diverge 28 49 25 25 75 Diverge 10 73 <100 [Install redundent battery supply
REDUNDENT BATT) battery supply
P7-1:A10:2_Newark-Ravenswood 230 kV and Tesla-Ravenswood £ P7-1 DTCL <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 Diverge |Continue to monitor
P2-2:A16 P22 |Bus <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 100 |Continue to monitor
P5-5C:A16:5:_EASTSHORE 230KV BATT(FAILURE OF NON-RED P5-5  [Non-Redundant Relay <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 107 Install redundent relay
EASTSHORE-SAN MATEO 230KV & NEWARK-RAVENSWOOD P6 N-1-1 <100 <100 111 <100 <100 <100 <100 <100 <100 <100 <100 <100  |Continue to monitor
Pittsbura-San Mateo 230KV Line 230KV
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‘\‘7 California ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

California ISO/IOP

2024 SP
Overloaded Facility Contingency (All and Worst P6) Category | Category Description 2024 2027 2032 2_024 2027 2924 2027 2932 Heavy 2024 OP 2027 sP Project & Potential Mitigation Solutions
Summer | Summer | Summer | Spring Off-| Spring Off-| Winter Winter Winter | Renewable Sensitivity High CEC | 2035 ATE
Peak Peak Peak Peak Peak Peak Peak Peak | &Min Gas Forecast
Gen
P7-1:10:2_Newark-Ravenswood 230 kV and Tesla- P7 DCTL 7 77 106 <100 <100 <100 <100 <100 <100 <100 <100 <100  |continue to monitor
Ravenswood 230 kV lines
P7-1:A16:6_Newark-Ravenswood 230 kv and Tesla- P7 DCTL 71 77 106 <100 | <100 | <100 | <100 | <100 <100 <100 <100 <100 |Continue to monitor
Ravenswood 230 kV lines
Potrero-Larkin #1 (AY-1) 115kV Cable H-Y #1 115KV [9956] & X-Y #1 115KV [9960] P8 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 109 Continue to monitor
Potrero-Larkin #2 (AY-2) 115kV Cable P2-2:A9:6:_POTRERO 115KV SECTION 2D P2-2  [Bus <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 100 Continue to monitor
P2-2:A9:4:_POTRERO 115KV SECTION 1D P22 |Bus <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 104 Continue to monitor
P5-5C:A9:7:_HUNTERS POINT (SF P) 115KV BATT(FAILURE PS5 Non-Redundent 84 83 101 67 60 63 64 76 72 67 84 <100 |install redundent battery supply
OF NON-REDUNDENT BATT) battery supply
Potrero-Mission (AX) 115kV Cable P5-5A:A9:2:_MARTIN 115KV BAAH (FAILURE OF NON-REDUNDE|  P5-5  [Non-Redundant Relay <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 102 Install redundent relay
P5-5C:A9:4:_LARKIN (SF Y) 115KV BATT(FAILURE OF NON-RED| P5-5  [Non-Redundant Relay <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 105 Install redundent relay
A-P #1 115KV [9932] & X-Y #1 115KV [9960] P6 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 118 Continue to monitor
A-P #1 115KV & X-Y #1 115KV P6 N-1-1 <100 <100 106 <100 <100 <100 <100 <100 <100 <100 <100 <100 Continue to monitor
" . P5-5C:A16:7:_NEWARK 230KV BATT(FAILURE OF NON- Non-Redundent . .
Radum-Vallecitos 60kV Line REDUNDENT BATT) P5 battery supply 80 91 Diverge 27 61 28 34 53 Diverge 46 88 <100 Install redundent battery supply
P1-3:A10:5:_RAVENSWD 230/115KV TB 2 Pl N-1 103 88 95 73 63 71 60 73 86 78 85 103 Project: Ravenswood 230/115 kV bank
230M115kV Tr #1 P2-3:A10:4:_RAVENSWD 230KV - MIDDLE BREAKER BAY 2 P2 Bus/Breaker 109 93 99 79 67 76 64 77 9 85 90 <100  |Project: Ravenswood 230/115 kV bank
RAVENSWD 230/115KV TB 2 & TESLA-METCALF 500kV P6 N-1-1 112 <100 99 <100 <100 <100 <100 <100 <100 <100 <100 <100 Project: Ravenswood 230/115 kV bank
RAVENSWD 230/115KV TB 1 & SAN MATEO-BELMONT 115KV [3 P6 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 112 Continue to monitor
Ravenswood 230/115kV Transformer #2
RAVENSWD 230/115KV TB 1 & TESLA-METCALF 500kV P6 N-1-1 <100 98 103 <100 <100 <100 <100 <100 <100 <100 <100 <100 Continue to monitor
P1-2:A10:31:_BAIR-RVNSWD D-LONESTAR 115KV [0] P12 [N-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 106 Continue to monitor
Ravenswood-Bair #1 115kV Line BAIR-RVNSWD D-LONESTAR 115KV [0] & SAN MATEO-BELMON P6 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 146 Continue to monitor
BAIR-RVNSWD D-LONESTAR 115KV & SAN MATEO-
P6 -1- 117 118 129 100 100 100 100 100 100 100 118 100 i i
BELMONT 115KV N-1-1 < < < < < < < < Increase line capacity
Ravenswood-Bair #2 115kV Line RAVENSWOOD-BAIR #1 115KV [3380] & SAN MATEOQ-BELMONT P8 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 121 Continue to monitor
. . P2-2:A10:17:_RVNSWD E 115KV SECTION 2E P22 [Bus <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 111 Continue to monitor
Ravenswood-Cooley Landing #1 115kV Line -
RAVENSWOOD-PALO ALTO #1 115KV [3410] & RAVENSWOOD-{ P8 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 111 Continue to monitor
P2-2:A10:23:_RVNSWD D 115KV SECTION 1Y P2 Bus/Breaker 84 84 101 71 59 57 59 73 75 69 88 <100 Continue to monitor
Ravenswood-Cooley Landing #2 115kV Line P2-2:A10:20:_CLY LND 115KV SECTION 1D P2-2  |Bus <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 102 Continue to monitor
RAVENSWOOD-COOLEY LANDING #1 115KV [3390] & RAVENSY| P8 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 110 Continue to monitor
Ravenswood-Palo Alto #1 115kV Line P7-1:A10:20_Ravenswood-Cooley Landing Nos. 1 & 2 115KV lines| ~ P7-1 DTCL <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 104 Continue to monitor
Ravenswood-Palo Alto #2 115kV Line P7-1:A10:20_Ravenswood-Cooley Landing Nos. 1 & 2 115KV lines| ~ P7-1 DTCL <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 103 Continue to monitor
RINGWOODSWST-MILPITAS 115 kV Line No 1 SWIFT-METCALF 115KV [3900] & NEWARK-MILPITAS #1 115KV P8 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 146 Continue to monitor
PS-5C:AL8:1:_METCALF 500-230KV BATT(FAILURE OF NON- PS5 Non-Redundent R NREg (I e 111 71 115 52 Diverge | Diverge 114 Diverge <100 |install redundent battery supply
San Jose B bus tie REDUNDENT BATT) battery supply
P5-5C:A18:19:_METCALF 115KV BATT(FAILURE OF NON- Non-Redundent
REDUNDENT BATT) PS battery supply 105 112 63 65 81 71 76 50 86 65 115 <100  |Install redundent battery supply
PS-5C:ALB:19:_ METCALF 115KV BATT(FAILURE OF NON- P5 Non-Redundent 90 97 108 58 63 54 58 71 67 58 99 <100 [Install redundent battery supply
REDUNDENT BATT) battery supply
P5-5C:A18:19:_METCALF 115KV BATT(FAILURE OF NON- Non-Redundent
San Jose B-Stone-Evergreen 115 kV Line REDUNDENT BATT) P5 battery supply 86 92 104 54 60 50 55 68 64 54 95 <100 Install redundent battery supply
STONE-EVERGREEN-METCALF 115KV [2530] & METCALF-EVEF P8 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 128 Continue to monitor
P7-1:A18:17_Metcalf - Evergreen #1 and #2 115 kV Lines P7 DCTL 85 89 103 56 62 52 56 71 62 56 90 <100 Continue to monitor
P5-5C:A18:1:_METCALF 500-230KV BATT(FAILURE OF NON- Non-Redundent . . . . . .
REDUNDENT BATT) P5 battery supply Diverge Diverge Diverge 102 59 92 31 Diverge Diverge 105 Diverge <100 Install redundent battery supply
PS-5C:A18:3:_LOS ESTEROS 230-115KV BATT(FAILURE OF PS5 Non-Redundent 98 125 51 82 89 71 97 31 102 69 128 <100 |install redundent battery supply
NON-REDUNDENT BATT) battery supply
P5-5A:A18:2:_LOS ESTEROS 230 KV BAAH BUS #1&2 Non-Redundent
- P5 86 110 I 67 83 58 93 I 97 53 113 100
(FAILURE OF NON-REDUNDENT RELAY) Relay () () < Install redundent relay
PS-5C:ALG:7:_NEWARK 230KV BATT(FAILURE OF NON- P5 Non-Redundent 84 113 | Diverge 60 76 53 81 35 Diverge 54 114 <100 [Install redundent battery supply
San Jose Sta"AVB 115 kV Li REDUNDENT BATT) battery supply
an Jose Sta ine METCALF-EL PATIO #2 115KV [2510] & METCALF-EL PATIO#1] _ P6 _ |N-1-1 <100 <100 <100 | <100 | <100 | <100 | <100 | <100 <100 <100 <100 103 |Continue to monitor
;(;[S)KE\?TEROS-METCALF 230KV & NEWARK £-F BUS TIE P6 N-1-1 103 130 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 Project: San Jose area HVDC
P7-1:A18:17_Metcalf - Evergreen #1 and #2 115 kV Lines P7 DCTL 92 118 40 76 88 65 96 18 97 59 119 <100 Project: San Jose area HVDC
P7-1:A18:20_Newark - Los Esteros & Los Esteros - Metcalf P7 DCTL 88 112 5 71 85 61 95 2 100 57 115 <100 |Project: San Jose area HVDC
230 kV Lines
P7-1:A18:16_Metcalf - El Patio No. 1 & 2 115 kV Lines P71 |[DTCL <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 103 Continue to monitor
P1-2:A7:3:_MORAGA-OAKLAND J 115KV [2760] P1-2  [N-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 101 Continue to monitor
P1-1:A16:5:_RUSCTYECST1 18.00KV & RUSCTYECCT2
15.00KV & RUSCTYECCT1 15.00KV GEN UNITS & P1- P3 G-1/N-1 <100 107 118 <100 <100 <100 <100 <100 <100 <100 103 <100 San Leandro RAS
2:A7:3:_MORAGA-OAKLAND J 115KV [2760]
P5-5A:A16:1:_EAST SHORE 230 KV BAAH (FAILURE OF NON- Non-Redundent
by P5 102 110 127 52 61 50 55 76 70 61 106 100
REDUNDENT RELAY) Relay < Install redundent relay
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‘\‘7 California ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

2024 SP
Overloaded Facility Contingency (All and Worst P6) Category | Category Description 2024 2027 2032 2_024 2027 2924 2027 2932 Heavy 2024 OP 2027 sP Project & Potential Mitigation Solutions
Summer | Summer | Summer | Spring Off-| Spring Off-| Winter Winter Winter | Renewable Sensitivity High CEC | 2035 ATE
Peak Peak Peak Peak Peak Peak Peak Peak | &Min Gas Forecast
Gen
San Leandro - Oakland J #1 115kV Line P5-5C:A16:5:_EASTSHORE 230KV BATT(FAILURE OF NON- p5 Non-Redundent 102 110 127 52 61 50 55 76 70 61 106 <100 Install redundent battery supply
REDUNDENT BATT) battery supply
P5-5C:A16:7:_NEWARK 230KV BATT(FAILURE OF NON- Non-Redundent . .
= PS5 94 114 Di 44 75 47 49 74 Di 64 107 100
REDUNDENT BATT) battery supply LIRS, iverge < Install redundent battery supply
E. SHORE 230/115KV TB 1 & E. SHORE 230/115KV TB 2 P8 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 136 Continue to monitor
P7-1:A16:8_Grant-Eastshore Nos. 1 & 2 115KV lines P71 [DTCL <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 110 Continue to monitor
P7-1:A8:14_Pittsburg-San Mateo 230 kV and Pittsburg-East Shore |  P7-1 DTCL <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 110 Continue to monitor
PS-SA/AL0:9:_RAVENSWOOD 115 (FAILURE OF NON- P5 Non-Redundent 103 102 112 91 88 82 87 102 87 9 101 <100 [Install redundent relay
REDUNDENT RELAY) Relay
San Mateo 115/60KV Transformer #8 P5-5C:A10:2:_RAVENSWOOD 230-115KV BATT(FAILURE OF Non-Redundent .
iy P5 88 78 90 83 81 75 80 88 Di 84 75 100
NON-REDUNDENT BATT) battery supply verge < Install redundent battery supply
P5-5A:A10:1:_JEFFERSON 230 KV BAAH BUS (FAILURE OF NON  P5-5  |Non-Redundant Relay <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 103 Install redundent relay
San Mateo 230/115kV T #7 P5-5A:A10:9:_RAVENSWOOD 115 (FAILURE OF NON-REDUNDE|  P5-5  |Non-Redundant Relay <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 101 Install redundent relay
PS-SA/AL0:9:_RAVENSWOOD 115 (FAILURE OF NON- P5 Non-Redundent 455 465 466 399 387 294 314 338 389 399 460 <100 [Install redundent relay
REDUNDENT RELAY) Relay
P5-5C:A10:2:_RAVENSWOOD 230-115KV BATT(FAILURE OF Non-Redundent .
iy P5 444 436 438 398 385 292 313 327 Di 398 428 <100
NON-REDUNDENT BATT) battery supply verge Install redundent battery supply
San Mateo-Bair 60kV Line P5-5C:A10:2:_RAVENSWOOD 230-115KV BATT(FAILURE OF p5 Non-Redundent 407 201 212 368 362 300 321 344 S 367 394 <100 Install redundent battery supply
NON-REDUNDENT BATT) battery supply
RAVENSWD 230/115KV TB 2 & RAVENSWD 230/115KV TB 1 P6 N-1-1 <100 104 109 <100 <100 <100 <100 <100 <100 <100 104 <100 Increase line capacity
CLY LND2 115/60KV TB 2 & CLY LND 115/60KV TB 1 P6 N-1-1 165 168 224 <100 <100 <100 <100 <100 <100 <100 168 <100 | Operating solution
;i;’&’:}ﬁ%xx"swcw 115 (FAILURE OF NON- P5 N°"":e‘;'”"de"t 335 341 328 305 320 251 270 281 307 304 337 <100 [Install redundent relay
San Mateo-Bair 60kY Line (San Carlos-Bair P5-5C:A10:2 RAVE)NSWOOD 230-115KV BATT(FAILURE OF Non-R edav dent
-5C :2: - lon-Redunden
iy P5 322 310 308 303 318 250 269 266 Di 303 303 <100
NON-REDUNDENT BATT) battery supply verge Install redundent battery supply
PS-SA/AL0:9:_RAVENSWOOD 115 (FAILURE OF NON- P5 Non-Redundent 354 364 376 289 275 233 247 287 309 289 361 <100 [Install redundent relay
REDUNDENT RELAY) Relay
P5-5C:A10:2:_RAVENSWOOD 230-115KV BATT(FAILURE OF Non-Redundent .
iy P5 347 350 361 286 268 231 245 276 Di 286 347 <100
NON-REDUNDENT BATT) battery supply verge Install redundent battery supply
San Mateo-Belmont 115kV Line RAVENSWOOD-BAIR #1 115KV [3380] & BAIR-RVNSWD D-LONE| P8 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 137 Continue to monitor
RAVENSWD 230/115KV TB 2 & RAVENSWD 230/115KV T8 1 P6 N-1-1 117 127 139 <100 <100 <100 <100 <100 <100 <100 127 <100 |Increase line capacity
P7-1:A10:19_Ravenswood-Bair Nos. 1 & 2 115 kV lines P7 DCTL 112 114 124 70 65 62 64 78 85 71 114 <100 Increase line capacity
P2-4:A17:5:_MONTAVIS 230KV - SECTION 1E & 2E P2 Bus/Breaker 31 81 107 23 66 17 77 93 53 7 82 <100 | Continue to monitor
PS-SA/ALO:L: _IEFFERSON 230 KV BAAH BUS (FAILURE OF P5 Non-Redundent 147 150 230 170 117 142 160 219 % 172 152 <100 [Install redundent relay
NON-REDUNDENT RELAY) Relay
San Mateo-Hillsdale JCT 60kV Line P5-5C:A10:2:_RAVENSWOOD 230-115KV BATT(FAILURE OF Non-Redundent
y PS5 75 87 43 75 75 53 54 33 Di 63 87 <100
NON-REDUNDENT BATT) battery supply verge Install redundent battery supply
P7-1:A17:17_Metcalf-Monta Vista No. 3 & Monta Vista- P7 DCTL 80 82 107 83 66 68 77 93 65 82 83 <100  |Continue to monitor
Coyote Sw. Sta. 230 kV Line
P2-4:A17:5:_MONTAVIS 230KV - SECTION 1E & 2E P2 Bus/Breaker 46 83 115 38 72 26 82 100 67 19 84 <100 Continue to monitor
ZisSNglsN'lr_B’\AATE‘:)CALF 500-230KV BATT(FAILURE OF NON- P5 ’\:;r;;:f:::‘s;:t Diverge Diverge Diverge 100 113 49 53 Diverge 78 103 Diverge <100 Install redundent battery supply
P5-5A:A10:1:_JEFFERSON 230 KV BAAH BUS (FAILURE OF Non-Redundent
San Mateo-Hilsdale JCT 60KV Line (Beresford-Hilsdale) NON-REDUNDENT RELAY) PS5 Relay 166 169 257 195 132 162 184 248 108 197 172 <100 |Install redundent relay
P5-5C:A10:2:_RAVENSWOOD 230-115KV BATT(FAILURE OF Non-Redundent .
iy P5 98 113 66 99 94 70 73 51 Di 84 113 <100
NON-REDUNDENT BATT) battery supply iverge Install redundent battery supply
P7-1:A17:17_Metcalf-Monta Vista No. 3 & Monta Vista- P7 DCTL 82 84 115 89 73 75 82 100 76 87 86 <100  |Continue to monitor
Coyote Sw. Sta. 230 kV Line
P2-4:A17:5:_MONTAVIS 230KV - SECTION 1E & 2E P2 Bus/Breaker 53 79 105 42 68 33 73 89 69 23 80 <100 Continue to monitor
Zislfl:\lglsNT:_B’\AﬂTE‘:)CALF 500-230KV BATT(FAILURE OF NON- P5 ’\:;r;;:f:::‘s;:t Diverge Diverge Diverge 96 109 41 43 Diverge 77 98 Diverge <100 Install redundent battery supply
P5-5A:A10:1:_JEFFERSON 230 KV BAAH BUS (FAILURE OF Non-Redundent
San Mateo-Hilsdale JCT 60KV Line (Hilsdale-Hilsdale JCT) NON-REDUNDENT RELAY) PS5 Relay 158 161 243 186 127 158 179 235 107 188 164 <100 |Install redundent relay
P5-5C:A10:2:_RAVENSWOOD 230-115KV BATT(FAILURE OF Non-Redundent .
iy P5 105 121 80 105 99 76 81 64 Di 91 122 <100
NON-REDUNDENT BATT) battery supply iverge Install redundent battery supply
P7-1:A17:17_Metcalf-Monta Vista No. 3 & Monta Vista- P7 DCTL 78 80 105 83 68 67 73 89 76 82 82 <100  |Continue to monitor
Coyote Sw. Sta. 230 kV Line
San Mateo-Martin #2 115kV Line i»:;\lkvATEO-MART\N 230KV & POTRERO-TBC_POTL #1 P6 N-1-1 <100 <100 103 <100 <100 <100 <100 <100 <100 <100 <100 <100 Continue to monitor
P5-5A:A10:9:_RAVENSWOOD 115 (FAILURE OF NON- Non-Redundent
X — ] 98 98 107 88 85 78 84 98 82 91 97 <100 |Install redundent rel
SAN MATO-SANMATEO 115 kV/ REDUNDENT RELAY) Relay nstall redundent relay
San Ramon-Radum 60kV Line P1-3:A16:7:_LS PSTAS 230/60KV TB 4 P1-3 N1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 105 Continue to monitor
Saratoga-Vasona 230 kV Line MONTA VISTA-COYOTE SW STA 230KV [5090] & HICKS-METCAI P6 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 122 Continue to monitor
P7-1:A17:17_Metcalf-Monta Vista No. 3 & Monta Vista-Coyote Sw. { P7-1 DTCL <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 104 Continue to monitor
‘ SVP2-4:6:_NRS 400 115 kV bus tie breaker to NRS 300 115 P2 Bus/Breaker 133 <100 <100 94 <100 106 <100 | <100 142 94 <100 <100  |Project: SVP bus tie breaker upgrade
Scott-Duane 115 KV Line KV bus

California ISO/IOP
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&> California 1ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

2024 SP
Overloaded Facility Contingency (All and Worst P6) Category | Category Description 2024 2027 2032 2_024 2_027 2924 2927 2932 Heavy 2024 OP 2_027 sP Project & Potential Mitigation Solutions
Summer | Summer | Summer | Spring Off-| Spring Off-| Winter Winter Winter | Renewable Sensitivity High CEC | 2035 ATE
Peak Peak Peak Peak Peak Peak Peak Peak | &Min Gas Forecast
Gen
P7-1:A18:13_Northern - Scott #1 and #2 115 kV Lines P7 DCTL 61 108 113 49 57 54 97 105 64 48 108 <100 Mitigation under review by SVP
P1-1:A16:
SN LNDRO-EDESJCT1 #1 1155 kV 15.00KV & RUSCTYECCT1 15.00KV GEN UNITS & P1- P3 G-1/N-1 <100 107 118 <100 <100 <100 <100 <100 <100 <100 103 <100 San Leandro RAS
_SAN LEANDRO-OAKLND J #1 115KV [3520]
_MORAGA-OAKLAND J 115KV [2760] P12 [N-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 101 Continue to monitor
P5-5A:A16:1:_EAST SHORE 230 KV BAAH (FAILURE OF NON- Non-Redundent
REDUNDENT RELAY) PS Relay 102 110 127 52 61 50 55 76 70 61 106 <100  |Install redundent relay
PS-5CAL6:5:_EASTSHORE 230KV BATT(FAILURE OF NON- P5 ’\:f"'Red”"del"t 102 110 127 52 61 50 55 76 70 61 106 <100 |[Install redundent battery supply
SNLNDRO-EDESICT1 115k s:DSLC”\‘A[)lES’\‘;r B:RARK 230KV BATT(FAILURE OF NON- N a“:rydsu‘;p yt
-5C, 27| - lon-Redunden . .
REDUNDENT BATT) P5 battery supply 94 114 Diverge 44 75 47 49 74 Diverge 64 107 <100 Install redundent battery supply
il@ll\;\‘ J-EDES-GRANT 115KV & MORAGA-OAKLAND J P6 N-1-1 <100 <100 116 <100 <100 <100 <100 <100 <100 <100 <100 <100 Continue to monitor
E. SHORE 230/115KV TB 2 & E. SHORE 230/115KV TB 1 P6 N-1-1 <100 100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 Continue to monitor
Sobrante 230/115kV Transformer #1 Base Case & SOBRANTE 230/115KV TB 2 P& N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 105 Continue to monitor
Sobrante 230/115kV Transformer #2 P2-4:A8:6:_PITSBG E 230KV - SECTION 1E & 2E P24 |Bus-Tie-Breaker <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 101 Continue to monitor
Sobrante-El Cerrito STA G #1 115kV Lin SOBRANTE-G #2 115KV [3730] & OLEUM-G #1 115KV [3150] P6 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 114 Continue to monitor
. . P2-3:A7:15:_EL CRRTO - 1D 115KV & OLEUM-G #1 LINE P2-3  [Non-Bus-Tie Breaker <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 112 Continue to monitor
Sobrante-El Cerrito STA G #2 115kV Line - -
SOBRANTE-G #1 115KV [3720] & OLEUM-G #1 115KV [3150] P6 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 114 Continue to monitor
P2-4:A8:9:_MORAGA 230KV - SECTION 2D & 1D P24 |Bus-Tie-Breaker <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 103 Continue to monitor
P2-4:A8:9:_MORAGA 230KV - SECTION 2D & 1D P24 [Bus-Tie-Breaker <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 103 Continue to monitor
P5-5C:A8:8:_MORAGA 230-115KV BATT(FAILURE OF NON- Non-Redundent
REDUNDENT BATT) P5 battery supply 108 108 141 82 89 53 48 85 95 88 127 <100 |Install redundent battery supply
P5-5C:A8:8:_MORAGA 230-115KV BATT(FAILURE OF NON- Non-Redundent
. . . . iy P5 107 107 141 83 89 54 49 86 95 89 127 100
Sobrante-Grizzly-Claremont #1 115kV Line (Hillside-Grizzly JCT) REDUNDENT BATT) battery supply < Install redundent battery supply
P5-5A:A8:4:_MORAGA 230KV BUS #1 &2(FAILURE OF NON-RED|  P5-5  [Non-Redundant Relay <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 103 Install redundent relay
P5-5A:A8:4:_MORAGA 230KV BUS #1 &2(FAILURE OF NON-RED| P5-5  [Non-Redundant Relay <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 103 Install redundent relay
SOBRANTE-MORAGA 115KV [3742] & SOBRANTE-GRIZZLY-CLA P6 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 111 Continue to monitor
SOBRANTE-MORAGA 115KV & SOBRANTE-GRIZZLY-
P6 -1- 100 100 103 100 100 100 100 100 100 100 100 100 i i
CLAREMONT #2 115KV N-1-1 < < < < < < < < < < < Continue to monitor
P2-1:A8:52:_SOBRANTE-GRIZZLY-CLAREMONT #1 115KV [3740|  P2-1 Line Section w/o Fault <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 102 Continue to monitor
P2-4:A8:29:_SOBRANTE 115KV - SECTION 1D & 1E P2-4  |Bus-Tie-Breaker <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 105 Continue to monitor
MORAGA 230-115KV BATT(FAILURE OF NON- P5 Non-Redundent 129 129 171 97 107 63 56 103 112 104 153 <100 [Install redundent battery supply
REDUNDENT BATT) battery supply
P5-5C:A8:8:_MORAGA 230-115KV BATT(FAILURE OF NON- Non-Redundent
REDUNDENT BATT) PS battery supply 129 129 170 % 105 62 55 102 112 103 153 <100  |Install redundent battery supply
Sobrante-Grizzly-Claremont #2 115kV Line (Hillside-Grizzly JCT) -5C:A8:3: - K
ly- ( y ) P5-5C:A8:3:_PITTSBURG PP 230-115KV BATT(FAILURE OF P5 Non-Redundent 16 24 103 13 2 9 16 55 26 4 33 <100 Install redundent battery supply
NON-REDUNDENT BATT) battery supply
P5-5C:A8:3:_PITTSBURG PP 230-115KV BATT(FAILURE OF Non-Redundent
" P5 15 23 102 13 23 9 16 54 21 5 31 100
NON-REDUNDENT BATT) battery supply < Install redundent battery supply
SOBRANTE-MORAGA 115KV [3742] & SOBRANTE-GRIZZLY-CLA P8 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 120 Continue to monitor
SOBRANTE-MORAGA 115KV & SOBRANTE-GRIZZLY- P6 N-1-1 <100 <100 109 <100 <100 <100 <100 <100 <100 <100 <100 <100 Continue to monitor
CLAREMONT #1 115KV
:_MORAGA 230KV - SECTION 2D & 1D P2 Bus/Breaker <100 97 123 <100 72 <100 46 75 <100 <100 110 <100 Project: Morga-Sobrante reconductor
:A7:14:_CLARMNT 115KV SECTION 2D P22 [Bus <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 100 Continue to monitor
PS-SA:A8:4:_ MORAGA 230KV BUS #1 &2(FAILURE OF NON- PS Non-Redundent <100 97 123 <100 72 <100 46 75 <100 <100 110 <100 |install redundent relay
. REDUNDENT RELAY) Relay
Sobrante-Moraga 115KV Line P5-5C:A8:3:_PITTSBURG PP 230-115KV BATT(FAILURE OF Non-Redund
~OLiASi3 - ( PS on-Redundent <100 14 128 <100 6 <100 52 66 <100 <100 25 <100 [Install redundent battery supply
NON-REDUNDENT BATT) battery supply
SOBRANTE-GRIZZLY-CLAREMONT #2 115KV [3750] & SOBRAN] P6 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 101 Continue to monitor
P7-1:A7:6_Sobrante-Grizzly-Claremont Nos. 1 & 2 115 kV lines P7-1 DTCL <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 105 Continue to monitor
Sobrante-Richmond STAR #1 115kV Line P1-2:A7:20:_SOBRANTE-R #2 115KV [3780] P1-2  [N-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 107 Continue to monitor
Sobrante-Richmond STA R #2 115kV Line P1-2:A7:19:_SOBRANTE-R #1 115KV [3770] P1-2  [N-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 111 Continue to monitor
P2-3:A17:6:_MNTA VSA 115KV - MIDDLE BREAKER BAY 1 P2 Bus/Breaker 83 91 100 54 75 57 63 78 61 54 93 <100 Continue to monitor
Stelling-Monta Vista 115 kV Line P1-1:A16:5:_RUSCTYECST1 18.00KV & RUSCTYECCT2
9 15.00KV & RUSCTYECCT1 15.00KV GEN UNITS & P1- P3 G-1/N-1 <100 <100 101 <100 <100 <100 <100 <100 <100 <100 0 <100 Continue to monitor
2:A17:26:_MONTA VISTA-WOLFE 115KV [3870]
MONTA VISTA-WOLFE 115KV [3870] & TESLA-NEWARK #2 230K P6 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 113 Continue to monitor
Zi'ﬁgxzo;-mwmk £ SECTION 1E & NEWARK F SECTION P2 Bus/Breaker 112 126 135 76 99 82 94 106 88 76 127 <100  |Review project: Metcalf-Dixon Landing reconductor
Ei';{ﬁ\‘f:la:fNEWARK F- 1F 115KV & NEWARK F-ZANKER- P2 Bus/Breaker 112 125 135 76 99 82 94 106 88 76 127 <100  |Review project: Metcalf-Dixon Landing reconductor
P2-2:A16:42:_NEWARK F 115KV SECTION 1F P2 Bus/Breaker 112 125 135 76 99 82 94 106 88 76 127 <100 Review project: Metcalf-Dixon Landing reconductor
;iﬁﬁ;e:”LNEWARK F- 1F 115KV & NEWARK-MILPITAS P2 Bus/Breaker 112 125 135 76 99 82 94 106 88 76 127 <100  |Review project: Metcalf-Dixon Landing reconductor
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2022-2023 ISO Reliability Assessment - Study Results
Study Area:
Thermal Overloads

PG&E Greater Bay Area

Page 17

&> California 1ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

2024 SP
Overloaded Facility Contingency (All and Worst P6) Category | Category Description 2024 2027 2032 2_024 2_027 2924 2927 2932 Heavy 2024 OP 2_027 sP Project & Potential Mitigation Solutions
Summer | Summer | Summer | Spring Off-| Spring Off-| Winter Winter Winter | Renewable Sensitivity High CEC | 2035 ATE
Peak Peak Peak Peak Peak Peak Peak Peak | &Min Gas Forecast
Gen
P2-3:A16:15:_NEWARKF - 1F 115KV & NEWARK F- P2 Bus/Breaker 112 125 135 76 99 82 94 106 88 76 127 <100  |Review project: Metcalf-Dixon Landing reconductor
. . LAWRENCE-LOCKHD 1 LINE
SuitMetcalf 115 kV Line P5-5C:A16:17:_NEWARK E&F 115KV BATT(FAILURE OF NON. Non-Redundent
-5C :17: - lon-Redunden
" P5 112 127 136 76 99 82 94 107 88 76 128 <100
REDUNDENT BATT) battery supply Install redundent battery supply
PS-5C:ALG:7:_NEWARK 230KV BATT(FAILURE OF NON- P5 Non-Redundent 89 108 | Diverge 71 79 70 86 70 Diverge 65 109 <100 [Install redundent battery supply
REDUNDENT BATT) battery supply
P5-5C:A17:1:_MONTA VISTA 230-115KV BATT(FAILURE OF Non-Redundent
iy P5 85 99 88 76 77 71 89 67 82 62 101 102
NON-REDUNDENT BATT) battery supply Install redundent battery supply
NEWARK-MILPITAS #1 115KV [3070] MOAS OPENED ON NEWAF| P8 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 154 Review project: Metcalf-Dixon Landing reconductor
NEWARK F-RINGWOODSWST #1 115KV & NEWARK- P6 N-1-1 112 125 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 Review project: Metcalf-Dixon Landing reconductor
MILPITAS #1 115KV,
Tesla - Newark 230 kV Line No. 1 gisSNﬁJl:NigxlTETT)CALF 500-230KV BATT(FAILURE OF NON- P5 ’\:)oa"‘;::;j::‘:‘::t Diverge | Diverge | Diverge 105 98 82 87 Diverge Diverge 101 Diverge <100 Install redundent battery supply
P2-2:A16:10:_NEWARK D 230KV SECTION 1D P2-2  |Bus <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 100 Continue to monitor
ZiIfL'J:N)lesNT_B’\AATE;CALF 500-230KV BATT(FAILURE OF NON- P5 !\:Jor;;Redundelnt Diverge Diverge Diverge 98 89 73 77 Diverge Diverge 100 Diverge <100 Install redundent battery supply
Tesla - Newark 230 kV Line No. 2 ) L ppl
TESLA-METCALF 500kV & TESLA-NEWARK #1 230KV P6 N-1-1 <100 103 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 Continue to monitor
MOSSLAND-LOSBANOS 500kV & TESLA-METCALF 500kV P6 N-1-1 <100 99 108 <100 <100 <100 <100 <100 <100 <100 99 <100 Continue to monitor
P5-5C:A10:1:_SAN MATEO 230-115-60KV BATT(FAILURE OF Non-Redundent . . . .
-| g P5 107 Di Di 65 56 54 61 Di 79 67 Di <100
TRAN230B-EGBERT S2 230 kV/ NON-REDUNDENT BATT) battery supply iverge iverge iverge iverge Install redundent battery supply
zzr;z—a:e:fNRs 400115 kV bus tie breaker to NRS 300 115 P2 Bus/Breaker 117 <100 <100 67 <100 80 <100 | <100 106 82 <100 <100 [Project: SVP bus tie breaker upgrade
us
Trimble-San Jose B' 115 kV Line Zis&ﬁ‘;ﬁ%ﬁ” 500-230KV BATTIFAILURE OF NON- | "L"a';t:f\:’::‘s;’;‘ Diverge | Diverge | Diverge | 144 | 102 | 144 92 | Diverge | Diverge | 149 [ Diverge | <100 |[install redundent battery supply
PS-5C:ALB:19:_ METCALF 115KV BATT(FAILURE OF NON- P5 Non-Redundent 152 185 65 % 110 101 116 30 129 % 178 <100 [Install redundent battery supply
REDUNDENT BATT) battery supply
P2-4:A17:2:_MONTAVIS 230KV - SECTION 1D & 2D P2 Bus/Breaker 107 25 31 89 14 63 18 23 101 78 26 <100 Project: Metcalf-Vasona upgrade
HICKS-METCALF 230KV [4910] & MONTA VISTA-COYOTE SW S7 P6 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 101 Continue to monitor
Vasona-Metcalf 230 kV Line g"g?)zy VISTA-COYOTE SW STA 230KV & HICKS-METCALF 5 N-1-1 113 | <w00 | <00 | <100 | <t00 | <w00 | <00 | <100 | <100 <100 <100 <100 |Project: Metcalf-Vasona upgrade
P7-1:A17:17_Metcalf-Monta Vista No. 3 & Monta Vista- P7 DCTL 103 69 74 % 55 67 54 55 93 86 69 <100 |Project: Metcalf-Vasona upgrade
Coyote Sw. Sta. 230 kV Line
Zi;SNglsN'lr_B’\AATE‘:)CALF 500-230KV BATT(FAILURE OF NON- P5 '\:;r;;::f::‘s;:t Diverge Diverge Diverge 98 97 16 19 Diverge Diverge 100 Diverge <100 Install redundent battery supply
Whisman-Monta Vista 115 kV Line P5-5C:A18:19:_METCALF 115KV BATT(FAILURE OF NON- p5 Non-Redundent 83 100 85 87 77 74 26 64 0 64 101 <100 Install redundent battery supply
REDUNDENT BATT) battery supply
MTN VIEW-MONTA VISTA 115KV [2920] & BRITTON-MONTA VIS] P6 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 115 Continue to monitor
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2022-2023 ISO Reliability Assessment - Study Results

Study Area: PG&E Greater Bay Area
HighlLow Voltages w Calitornia 15O
Voltage PU (Baseline Scenarios) Voltage PU (Sensitivity Scenarios)
Substation Contingency (All and Worst P6) Category Category Description 2024 2027 2032 2024 Spring | 2027 Spring | 2024 Winter 2927 2932 2024 SP Heavy 2024 OP 2027 SP High Project & Potential Mitigation Solutions
High/Low Voltage Summer | Summer | Summer Off-Peak | Off-Peak Peak Winter Winter | Renewable & Sensifivit CEC Forecast 2035 ATE
Peak Peak Peak Peak Peak Min Gas Gen ¥
" System adjustments or voltage support if
ALMADEN 60 kv Basecase PO Normal High 0.98 097 0.95 1.05 1.08 1.03 1.02 0.97 1.03 1.03 1.03 7S
ALTAMONTICT 60 kV Basecase PO Normal High 1.05 1.05 1.05 1.05 1.07 1.06 1.06 1.05 101 1.05 101 N/A S"Stjmd adjustments or voltage support if
neede
Syst djusti t: It tif
AWSGILROY1 115 kv Basecase PO Normal High 099 097 1.00 1.04 1.08 1.04 1.02 0.98 1.02 1.04 1.02 N/A n‘:ej;': Justments or voltage support |
AWSGILROY2 115 kV Basecase PO Normal High 0.99 0.97 1.00 1.04 1.08 1.04 1.02 0.98 1.02 1.03 102 N/A SVStjmdadJ““me"ts or voltage support if
neede
Syst djusti t: It tif
AWSGILROYSS 115 kv Basecase PO Normal High 099 097 1.00 1.04 1.08 1.04 1.02 0.98 1.02 1.04 1.02 N/A n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
BAILY J1 115 kv Basecase PO Normal High 1.03 103 1.03 1.06 1.08 1.06 1.06 1.03 1.03 1.04 1.02 N/A .
neede
Syst djusti t: It tif
BAILY J2 115 kv Basecase PO Normal High 1.03 1.03 1.03 1.06 1.08 1.06 1.06 1.03 1.03 1.04 1.02 N/A n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
BAILY J3 115 kV Basecase PO Normal High 103 103 1.03 1.06 1.08 1.06 1.05 1.03 102 1.04 102 N/A .
neede
Syst djusti t: It tif
BARTLP 115 kV Basecase PO Normal High 1.00 099 0.98 1.04 1.07 1.04 1.03 1.00 1.03 1.04 1.03 N/A n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
BARTLP_J 115 kV Basecase PO Normal High 1.00 0.99 0.98 1.04 1.07 1.04 1.03 1.00 1.03 1.04 1.03 N/A .
neede
Syst djusti t: It tif
BARTRC 115 kv Basecase PO Normal High 101 1.00 0.99 1.04 1.06 1.04 1.03 1.00 101 1.04 101 N/A n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
BARTRC_J 115 kv Basecase PO Normal High 101 1.00 0.99 1.04 1.06 1.04 1.03 1.00 101 1.04 101 N/A .
neede
Syst djusti t: It tif
BAYSHOR1 115 kv Basecase PO Normal High 1.03 1.04 1.02 1.04 1.07 1.02 1.04 1.03 101 1.03 101 N/A n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
BAYSHOR2 115 kv Basecase PO Normal High 1.03 1.04 1.02 1.04 1.07 1.02 1.04 1.03 101 1.04 101 N/A .
neede
Syst djusti t: It tif
BERESFRD 60 kv Basecase PO Normal High 1.03 1.04 1.01 1.04 1.06 1.03 1.04 1.02 0.98 1.05 1.04 N/A n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
BIXLER 60 kV Basecase PO Normal High 1.04 1.04 1.03 1.04 1.06 1.05 1.05 1.04 0.98 1.05 1.04 N/A .
neede
Syst djusti t: It tif
BOLLMAN 115 kv Basecase PO Normal High 1.04 1.04 1.02 1.05 1.05 1.04 1.05 1.02 098 1.05 1.04 N/A n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
BOLLMAN1 115 kv Basecase PO Normal High 1.04 1.04 1.02 1.05 1.05 1.05 1.05 1.02 0.98 1.05 1.04 N/A .
neede
Syst djusti t: It tif
BOLLMAN2 115 kv Basecase PO Normal High 1.03 1.04 1.02 1.05 1.05 1.05 1.05 1.03 0.98 1.05 1.04 N/A n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
BURLNGME 115 kv Basecase PO Normal High 1.03 1.04 101 1.03 1.05 1.03 1.03 1.02 0.98 1.05 1.04 N/A .
neede
Syst djusti t: It tif
BXLR_TAP 60 kV Basecase PO Normal High 1.04 1.04 1.03 1.04 1.06 1.05 1.05 1.04 0.98 1.05 1.04 N/A n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
CALMATE0 60 kV Basecase PO Normal High 1.03 1.02 0.98 1.06 1.06 1.03 1.03 1.00 0.98 1.05 1.04 N/A .
neede
Syst djusti t: It tif
CALTRAINSSF 115 kv Basecase PO Normal High 1.02 1.03 1.00 1.03 1.06 1.01 1.03 1.01 0.98 1.05 1.04 N/A n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
CAROLD1 60 kV Basecase PO Normal High 1.04 1.04 101 1.04 1.07 1.03 1.03 101 097 1.05 1.04 N/A .
neede
Syst djusti t: It tif
CAROLD2 60 kv Basecase PO Normal High 101 101 1.00 1.04 1.08 1.03 1.03 1.01 0.96 1.04 1.02 N/A n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
CAROLNDS 60 kv Basecase PO Normal High 1.04 1.04 101 1.04 1.07 1.03 1.03 101 0.96 1.04 1.03 N/A .
neede
Syst djusti t: It tif
CLAYTN 115 kv Basecase PO Normal High 1.03 1.04 1.01 1.06 1.06 1.06 1.07 1.02 097 1.04 1.03 N/A n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
CLMBATAP 115 kv Basecase PO Normal High 1.04 1.04 1.02 1.06 1.06 1.06 1.06 1.03 097 1.04 1.03 N/A .
neede
Syst djusti t: It tif
CLMBIAHS 115 kv Basecase PO Normal High 1.04 1.04 1.02 1.06 1.06 1.06 1.06 1.03 0.96 1.04 1.03 N/A n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
CLMBIAPV 115 kv Basecase PO Normal High 1.04 1.04 1.02 1.06 1.06 1.06 1.06 1.03 0.98 1.05 1.04 N/A .
neede
Syst djusti t: It tif
CLY LND 115 kv Basecase PO Normal High 1.03 1.03 1.01 1.05 1.05 1.04 1.04 1.03 099 1.05 1.04 N/A n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
CLY LND2 115 kv Basecase PO Normal High 1.03 103 101 1.05 1.05 1.04 1.04 1.03 0.98 1.05 1.04 N/A .
neede
Syst djusti t: It tif
COLSTITL 115 kv Basecase PO Normal High 1.04 1.04 1.02 1.06 1.06 1.06 1.06 1.03 099 1.05 1.04 N/A n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
COLSTIT2 115 kv Basecase PO Normal High 1.04 1.04 1.02 1.06 1.06 1.06 1.06 1.03 0.98 1.05 1.04 N/A .
neede
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2022-2023 ISO Reliability Assessment - Study Results

Study Area: PG&E Greater Bay Area
HighlLow Voltages w Calitornia 15O
Voltage PU (Baseline Scenarios) Voltage PU (Sensitivity Scenarios)
Substation Contingency (All and Worst P6) Category Category Description 2024 2027 2032 2024 Spring | 2027 Spring | 2024 Winter 2927 2932 2024 SP Heavy 2024 OP 2027 SP High Project & Potential Mitigation Solutions
High/Low Voltage Summer | Summer | Summer Off-Peak | Off-Peak Peak Winter Winter | Renewable & Sensifivit CEC Forecast 2035 ATE
Peak Peak Peak Peak Peak Min Gas Gen ¥
" System adjustments or voltage support if
CRYSTLSG 60 kv Basecase PO Normal High 101 101 1.00 1.04 1.08 1.03 1.03 1.01 0.98 1.05 1.04 7S
N System adjustments or voltage support if
CYTE PMP 115 kv Basecase PO Normal High 103 103 1.03 107 1.08 1.06 1.06 1.03 0.98 1.05 1.04 N/A .
neede
Syst djusti t: It tif
DALY CTY 115 kv Basecase PO Normal High 1.03 1.04 1.01 1.03 1.07 1.02 1.04 1.02 098 1.05 1.04 N/A n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
DCTO ICT 60 kV Basecase PO Normal High 102 101 0.99 1.05 1.05 1.03 1.02 1.00 097 1.04 103 N/A .
neede
Syst djusti t: It tif
DIXON LD 115 kv Basecase PO Normal High 101 1.00 0.99 1.04 1.05 1.03 1.03 1.01 0.98 1.05 1.04 N/A n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
DLY CTYP 115 kv Basecase PO Normal High 1.03 1.04 101 1.03 1.07 1.02 1.04 1.02 0.98 1.05 1.04 N/A .
neede
Syst djusti t: It tif
DOW TAP1 115 kV Basecase PO Normal High 1.04 1.04 1.02 1.06 1.06 1.06 1.06 1.03 098 1.05 1.04 N/A n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
DOW TAP2 115 kv Basecase PO Normal High 1.04 1.04 1.02 1.06 1.06 1.06 1.06 1.03 0.99 1.05 1.04 N/A .
neede
Syst djusti t: It tif
DYERJCT 60 kv Basecase PO Normal High 1.05 1.05 1.05 1.05 1.07 1.06 1.06 1.05 099 1.05 1.04 N/A n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
DYERWND 60 kV Basecase PO Normal High 1.05 1.05 1.05 1.05 1.07 1.06 1.06 1.05 0.99 1.05 1.04 N/A .
neede
Syst djusti t: It tif
E DUBLIN 60 kv Basecase PO Normal High 1.03 1.02 0.98 1.06 1.06 1.03 1.03 1.01 099 1.05 1.04 N/A n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
EBAYMUD) 115 kv Basecase PO Normal High 103 103 1.00 1.05 1.06 1.07 1.07 101 102 1.03 1.04 N/A .
neede
Syst djusti t: It tif
EDENVALE 115 kv Basecase PO Normal High 1.02 1.02 1.02 1.06 1.08 1.06 1.05 1.02 1.03 1.03 1.04 N/A n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
EDNVL J1 115 kv Basecase PO Normal High 1.03 1.02 1.03 1.06 1.08 1.06 1.05 1.03 102 1.03 1.04 N/A .
neede
Syst djusti t: It tif
EDNVLJ3 115 kv Basecase PO Normal High 1.02 1.02 1.02 1.06 1.08 1.06 1.05 1.02 1.03 1.03 1.04 N/A n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
EGBERT 52 230 kv Basecase PO Normal High 103 103 101 1.03 1.06 1.02 1.02 1.02 1.03 1.03 1.04 N/A .
neede
Syst djusti t: It tif
EL PATIO 115 kv Basecase PO Normal High 1.00 099 1.00 1.04 1.06 1.04 1.02 1.00 1.03 1.03 1.04 N/A n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
ELPT_S12 115 kV Basecase PO Normal High 1.00 0.99 1.00 1.04 1.06 1.04 1.02 1.00 1.03 1.03 1.04 N/A .
neede
Syst djusti t: It tif
EMRLD LE 60 kV Basecase PO Normal High 1.02 1.02 1.00 1.05 1.08 1.04 1.03 1.01 1.03 1.03 1.04 N/A n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
EST GRND 115 kv Basecase PO Normal High 102 103 1.00 1.03 1.06 101 1.03 101 1.03 1.03 1.04 N/A .
neede
Syst djusti t: It tif
EVERGREN 60 kv Basecase PO Normal High 099 098 0.98 1.05 1.07 1.04 1.02 0.99 1.03 1.03 1.04 N/A n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
EVRGRN 1 115 kv Basecase PO Normal High 1.00 0.99 0.99 1.04 1.06 1.04 1.02 1.00 1.03 1.03 1.04 N/A .
neede
Syst djusti t: It tif
EVRGRN J 60 kV Basecase PO Normal High 099 098 0.98 1.05 1.07 1.04 1.02 0.99 1.03 1.03 1.04 N/A n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
EVRGRN&1 115 kV Basecase PO Normal High 1.03 1.02 1.02 1.06 1.08 1.06 1.05 1.04 1.04 1.03 1.04 N/A .
neede
Syst djusti t: It tif
EVRGRN&1 115 kv Basecase PO Normal High 1.03 1.02 1.02 1.06 1.08 1.06 1.05 1.02 1.03 1.03 1.04 N/A n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
FLOWIND1 60 kV Basecase PO Normal High 102 1.02 1.00 1.04 1.06 1.04 1.04 1.02 1.03 1.03 1.04 N/A .
neede
Syst djusti t: It tif
FOREBAYWIND 60 kV Basecase PO Normal High 1.02 1.02 1.00 1.05 1.06 1.03 1.03 1.02 1.03 1.03 1.04 N/A n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
FRICKWND 60 kV Basecase PO Normal High 102 1.02 1.00 1.05 1.06 1.03 1.03 1.02 102 1.03 1.02 N/A .
neede
Syst djusti t: It tif
GILROY F 115 kv Basecase PO Normal High 099 097 1.01 1.04 1.08 1.04 1.02 0.98 1.02 1.03 1.03 N/A n‘:ej;': Justments or voltage support |
GILROYENG 115 kV Basecase PO Normal High 0.99 0.97 101 1.04 1.08 1.04 1.02 0.98 1.02 1.03 1.03 N/A SVStjmdadJ““me"ts or voltage support if
neede
Syst djusti t: It tif
GILROYENGICT 115 kv Basecase PO Normal High 099 097 1.01 1.04 1.08 1.04 1.02 0.98 1.02 1.03 1.04 N/A n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
GILROYPK 115 kv Basecase PO Normal High 0.99 097 101 1.04 1.08 1.04 1.02 0.98 102 1.03 1.02 N/A .
neede
Syst djusti t: It tif
GILROYTP 115 kv Basecase PO Normal High 099 097 1.01 1.04 1.08 1.04 1.02 0.98 1.02 1.03 1.04 N/A n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
HICKS 230 kv Basecase PO Normal High 101 101 0.99 1.04 1.05 1.03 1.03 1.00 102 1.03 103 N/A .
neede
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Study Area: PG&E Greater Bay Area
HighlLow Voltages w Calitornia 15O
Voltage PU (Baseline Scenarios) Voltage PU (Sensitivity Scenarios)
Substation Contingency (All and Worst P6) Category Category Description 2024 2027 2032 2024 Spring | 2027 Spring | 2024 Winter 2927 2932 2024 SP Heavy 2024 OP 2027 SP High Project & Potential Mitigation Solutions
High/Low Voltage Summer | Summer | Summer Off-Peak | Off-Peak Peak Winter Winter | Renewable & Sensifivit CEC Forecast 2035 ATE
Peak Peak Peak Peak Peak Min Gas Gen ¥
" System adjustments or voltage support if
HILDAL47 60 kv Basecase PO Normal High 1.02 1.02 1.00 1.04 1.08 1.03 1.03 1.01 1.02 1.05 1.03 7S
N System adjustments or voltage support if
HILDAL49 60 kv Basecase PO Normal High 1.04 1.04 101 1.04 1.07 1.03 1.04 101 102 1.04 1.03 N/A .
neede
Syst djusti t: It tif
HILLSDLE 60 kv Basecase PO Normal High 1.03 1.04 1.01 1.04 1.06 1.03 1.04 1.01 1.02 1.04 1.03 N/A n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
HLF MNBY 60 kv Basecase PO Normal High 1.05 1.05 1.02 1.05 1.07 1.03 1.04 101 102 1.05 103 N/A .
neede
Syst djusti t: It tif
HLLSDLIT 60 kv Basecase PO Normal High 1.03 1.04 1.01 1.04 1.07 1.03 1.04 1.01 1.02 1.03 1.03 N/A n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
HNTRS PT 115 kV Basecase PO Normal High 1.03 1.04 1.02 1.04 1.07 1.02 1.04 1.02 102 1.04 1.04 N/A .
neede
Syst djusti t: It tif
IBM-BALY 115 kv Basecase PO Normal High 1.03 1.03 1.03 1.06 1.08 1.06 1.06 1.03 1.02 1.03 101 N/A n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
IBM-HR J 115 kV Basecase PO Normal High 102 1.02 1.02 1.06 1.08 1.06 1.05 1.02 102 1.04 1.04 N/A .
neede
Syst djusti t: It tif
IBM-HRRS 115 kv Basecase PO Normal High 1.03 1.02 1.02 1.06 1.08 1.06 1.05 1.03 1.02 1.04 1.04 N/A n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
IMHOFF 115 kv Basecase PO Normal High 1.03 1.04 1.02 1.05 1.05 1.05 1.05 1.03 102 1.04 1.04 N/A .
neede
Syst djusti t: It tif
IMHOFF_1 115 kv Basecase PO Normal High 1.03 1.04 1.02 1.05 1.05 1.04 1.05 1.02 1.02 1.04 1.04 N/A n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
IMHOFF_2 115 kv Basecase PO Normal High 103 1.04 1.02 1.05 1.05 1.05 1.05 1.03 102 1.03 1.04 N/A .
neede
Syst djusti t: It tif
1UKA 60 kv Basecase PO Normal High 1.03 1.02 0.98 1.06 1.06 1.03 1.03 1.00 1.02 1.03 1.03 N/A n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
IUKAICT 60 kv Basecase PO Normal High 1.03 1.02 0.98 1.06 1.06 1.03 1.03 1.00 102 1.03 1.03 N/A .
neede
Syst djusti t: It tif
JEDAMCX1 230 kv Basecase PO Normal High 1.03 1.03 1.00 1.04 1.07 1.04 1.03 1.02 1.02 1.04 1.03 N/A n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
JEDAMCX2 230 kv Basecase PO Normal High 103 103 1.00 1.04 1.07 1.04 1.03 1.02 102 1.04 1.04 N/A .
neede
Syst djusti t: It tif
JEFFERSN 230 kv Basecase PO Normal High 1.02 1.02 1.00 1.04 1.07 1.04 1.03 1.01 1.02 1.04 1.03 N/A n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
JEFRSN_D 60 kV Basecase PO Normal High 1.03 103 101 1.05 1.08 1.04 1.04 1.02 102 1.04 1.04 N/A .
neede
Syst djusti t: It tif
JEFRSN_E 60 kV Basecase PO Normal High 1.03 1.03 1.01 1.05 1.08 1.04 1.04 1.02 1.02 1.03 101 N/A n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
JENING 1 60 kv Basecase PO Normal High 0.99 0.98 0.98 1.05 107 1.04 1.02 0.99 102 1.03 101 N/A .
neede
Syst djusti t: It tif
KIRKER 115 kv Basecase PO Normal High 1.04 1.04 1.02 1.06 1.06 1.06 1.06 1.03 1.03 1.04 1.05 N/A n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
KIRKTAP1 115 KV Basecase PO Normal High 1.04 1.04 1.02 1.06 1.06 1.06 1.06 1.03 102 1.04 101 N/A .
neede
Syst djusti t: It tif
KIRKTAP2 115 kV Basecase PO Normal High 1.04 1.04 1.02 1.06 1.06 1.06 1.06 1.03 1.02 1.04 1.02 N/A n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
LAKEWD-C 115 kV Basecase PO Normal High 1.03 103 1.00 1.05 1.06 1.07 1.07 101 102 1.04 1.03 N/A .
neede
Syst djusti t: It tif
LAKEWD-M 115 kv Basecase PO Normal High 1.03 1.03 1.00 1.05 1.06 1.07 1.07 1.01 1.02 1.04 1.03 N/A n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
LARKIN D 115 kv Basecase PO Normal High 1.03 1.04 1.02 1.03 1.07 1.02 1.04 1.03 1.03 1.04 1.02 N/A .
neede
Syst djusti t: It tif
LARKIN E 115 kv Basecase PO Normal High 1.03 1.04 1.02 1.03 1.07 1.02 1.04 1.02 1.02 1.03 101 N/A n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
LARKIN F 115 kv Basecase PO Normal High 1.03 1.04 1.02 1.03 1.07 1.02 1.04 1.02 101 1.03 101 N/A .
neede
Syst djusti t: It tif
LAS PLGS 60 kv Basecase PO Normal High 101 101 0.99 1.04 1.08 1.03 1.02 1.00 1.02 1.04 101 N/A n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
LINDEJCT 115 kv Basecase PO Normal High 1.04 1.04 1.02 1.06 1.06 1.06 1.06 1.03 101 1.03 101 N/A .
neede
Syst djusti t: It tif
LINDETP1 115 kv Basecase PO Normal High 1.04 1.04 1.02 1.06 1.06 1.06 1.06 1.03 1.02 1.04 1.04 N/A n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
LINDETP2 115 kV Basecase PO Normal High 1.04 1.04 1.02 1.06 1.06 1.06 1.06 1.03 102 1.04 1.04 N/A .
neede
Syst djusti t: It tif
LIVERMRE 60 kv Basecase PO Normal High 1.02 1.02 0.99 1.06 1.05 1.03 1.03 1.01 1.02 1.04 1.02 N/A n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
LIVRMR_2 60 kv Basecase PO Normal High 102 1.02 0.99 1.05 1.05 1.03 1.03 101 1.03 1.04 1.05 N/A .
neede
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" System adjustments or voltage support if
LKWD_JCT 115 kv Basecase PO Normal High 1.03 1.03 1.00 1.05 1.06 1.07 1.07 1.01 1.03 1.04 1.05 7S
N System adjustments or voltage support if
LLAGAS 115 kv Basecase PO Normal High 0.99 097 101 1.04 1.08 1.04 1.02 0.98 102 1.04 1.04 N/A .
neede
Syst djusti t: It tif
LMEC 115 kv Basecase PO Normal High 1.04 1.04 1.03 1.06 1.06 1.06 1.06 1.04 1.02 1.04 1.03 N/A n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
LOS ALTS 60 kV Basecase PO Normal High 103 1.04 101 1.03 1.06 1.03 1.03 1.02 102 1.03 101 N/A .
neede
Syst djusti t: It tif
LOS GATS 60 kv Basecase PO Normal High 1.00 101 1.00 1.03 1.06 1.01 1.02 1.01 1.02 1.03 101 N/A n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
LOYOLA 60 kV Basecase PO Normal High 1.04 1.04 1.02 1.03 1.06 1.03 1.03 1.03 1.03 1.04 1.02 N/A .
neede
Syst djusti t: It tif
LPOSTAS 60 kV Basecase PO Normal High 1.02 1.02 1.00 1.06 1.06 1.03 1.03 1.02 101 1.03 101 N/A n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
LSPLGS&1 60 kV Basecase PO Normal High 101 101 0.99 1.04 1.07 1.03 1.02 1.00 102 1.03 101 N/A .
neede
Syst djusti t: It tif
LSPLGSIT 60 kv Basecase PO Normal High 1.02 1.02 1.00 1.04 1.07 1.03 1.03 1.01 1.00 1.05 1.02 N/A n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
MABURY 115 kv Basecase PO Normal High 1.00 0.99 0.98 1.04 1.07 1.04 1.03 1.00 0.99 1.05 1.02 N/A .
neede
Syst djusti t: It tif
MABURY 60 kv Basecase PO Normal High 099 098 0.98 1.05 1.07 1.04 1.02 0.99 1.04 1.05 1.05 N/A n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
MABURY J 115 kv Basecase PO Normal High 1.00 0.99 0.99 1.04 1.06 1.04 1.03 1.00 0.99 1.05 102 N/A .
neede
Syst djusti t: It tif
MARKHAM 115 kv Basecase PO Normal High 099 098 0.99 1.04 1.05 1.03 1.02 1.00 1.00 1.05 1.02 N/A n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
MARKHM J 115 kv Basecase PO Normal High 0.99 0.98 0.99 1.04 1.05 1.03 1.02 1.00 0.98 1.05 1.02 N/A .
neede
Syst djusti t: It tif
MARTIN C 115 kv Basecase PO Normal High 1.03 1.04 1.01 1.04 1.07 1.02 1.04 1.02 1.04 1.05 1.05 N/A n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
MCKEE 115 kv Basecase PO Normal High 1.00 0.99 0.99 1.05 1.06 1.04 1.03 1.00 0.98 1.05 102 N/A .
neede
Syst djusti t: It tif
MDLRVRIT 60 kv Basecase PO Normal High 1.05 1.04 1.03 1.05 1.07 1.05 1.05 1.04 1.00 1.05 1.02 N/A n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
MEDW LNE 115 kv Basecase PO Normal High 102 1.02 0.99 1.05 1.06 1.07 1.07 101 0.98 1.04 1.02 N/A .
neede
Syst djusti t: It tif
MILLBRAE 115 kv Basecase PO Normal High 1.03 1.04 1.01 1.04 1.06 1.03 1.03 1.02 099 1.05 1.02 N/A n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
MILLBRAE 60 kV Basecase PO Normal High 1.04 1.04 101 1.04 1.05 1.03 1.04 1.02 1.04 1.05 1.05 N/A .
neede
Syst djusti t: It tif
MILPITAS 115 kv Basecase PO Normal High 1.00 099 0.98 1.04 1.06 1.04 1.03 1.00 0.98 1.05 1.02 N/A n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
MISSON 115 kv Basecase PO Normal High 1.03 1.04 1.02 1.03 107 1.02 1.04 1.02 0.98 1.05 1.02 N/A .
neede
Syst djusti t: It tif
MLLBRETP 60 kV Basecase PO Normal High 1.04 1.04 1.01 1.04 1.05 1.03 1.04 1.02 0.98 1.05 101 N/A n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
MLLBTPS7 60 kV Basecase PO Normal High 1.04 1.04 101 1.04 1.07 1.03 1.03 101 0.99 1.05 101 N/A .
neede
Syst djusti t: It tif
MNLOJCT2 60 kv Basecase PO Normal High 101 101 0.99 1.03 1.07 1.03 1.02 1.00 1.00 -1000.00 1.02 N/A n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
MNTA VSA 60 kv Basecase PO Normal High 1.05 1.06 1.05 1.04 1.06 1.04 1.04 1.05 0.99 1.05 1.02 N/A .
neede
Syst djusti t: It tif
MONTAV&1 230 kv Basecase PO Normal High 1.02 1.03 1.01 1.04 1.06 1.04 1.03 1.00 098 1.05 1.02 N/A n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
MONTAVIS 230 kv Basecase PO Normal High 101 101 0.99 1.05 1.07 1.05 1.04 1.00 0.98 1.05 1.02 N/A .
neede
Syst djusti t: It tif
MORGN J1 115 kv Basecase PO Normal High 101 1.00 1.02 1.05 1.08 1.0 1.04 1.01 098 1.05 1.02 N/A n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
MORGN J2 115 kv Basecase PO Normal High 101 1.00 1.02 1.05 1.08 1.05 1.04 101 0.99 1.05 1.02 N/A .
neede
Syst djusti t: It tif
MRGN HIL 115 kv Basecase PO Normal High 1.00 099 1.00 1.05 1.08 1.0 1.03 1.00 098 1.05 1.02 N/A n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
MTCALF D 115 kv Basecase PO Normal High 1.03 103 1.03 107 1.08 1.07 1.06 1.03 1.00 1.05 1.02 N/A .
neede
Syst djusti t: It tif
MTCALF E 115 kv Basecase PO Normal High 1.03 1.03 1.03 1.07 1.08 1.07 1.06 1.03 098 1.05 1.02 N/A n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
OX_MTN60 60 kV Basecase PO Normal High 1.05 1.05 1.02 1.04 107 1.03 1.04 101 0.99 1.05 1.02 N/A .
neede
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" System adjustments or voltage support if
OXMTN_TP 60 kv Basecase PO Normal High 1.05 1.05 1.02 1.04 1.07 1.03 1.04 1.01 0.98 1.05 1.02 7S
N System adjustments or voltage support if
PACIFICA 60 kV Basecase PO Normal High 1.04 1.04 101 1.04 1.05 1.03 1.03 101 102 1.03 1.03 N/A .
neede
Syst djusti t: It tif
PARKS 60 kv Basecase PO Normal High 1.03 1.02 0.98 1.06 1.06 1.03 1.03 1.01 1.03 1.03 1.03 N/A n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
PARKS TP 60 kV Basecase PO Normal High 103 1.02 0.98 1.06 1.06 1.03 1.03 101 1.05 1.04 1.05 N/A .
neede
Syst djusti t: It tif
PIERCY 115 kv Basecase PO Normal High 101 101 1.01 1.05 1.07 1.05 1.04 1.02 1.05 1.04 1.05 N/A n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
PITSBURG 115 kV Basecase PO Normal High 1.04 1.04 1.03 1.06 1.06 1.06 1.06 1.04 101 1.03 1.00 N/A .
neede
Syst djusti t: It tif
POT_SVC 115 kv Basecase PO Normal High 1.03 1.04 1.02 1.03 1.07 1.03 1.04 1.03 099 1.04 1.00 N/A n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
POTRERO 115 kV Basecase PO Normal High 103 1.04 1.02 1.03 1.07 1.03 1.04 1.03 0.99 1.04 0.99 N/A .
neede
Syst djusti t: It tif
PRAXAIR 115 kv Basecase PO Normal High 1.04 1.04 1.02 1.06 1.06 1.06 1.06 1.03 099 1.04 099 N/A n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
PRVINT J3 60 kV Basecase PO Normal High 1.05 1.06 1.05 1.04 1.06 1.04 1.04 1.05 102 1.06 1.02 N/A .
neede
Syst djusti t: It tif
Q1454 115 kv Basecase PO Normal High 1.03 1.03 1.03 1.07 1.08 1.07 1.05 1.03 1.00 1.05 1.00 N/A n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
RADUM 60 kV Basecase PO Normal High 103 1.02 0.98 1.06 1.06 1.03 1.03 1.00 0.99 1.04 0.99 N/A .
neede
Syst djusti t: It tif
RALSTON 60 kv Basecase PO Normal High 1.02 1.02 1.00 1.04 1.08 1.03 1.03 1.01 1.03 1.06 1.02 N/A n‘:ej;': Justments or voltage support |
RINGWOODSWST 115 kv Basecase PO Normal High 1.00 0.99 0.98 1.04 1.06 1.04 1.03 1.00 0.99 1.04 0.99 N/A S"Stjmd adjustments or voltage support if
neede
Syst djusti t: It tif
RLSTN35 60 kv Basecase PO Normal High 1.03 1.03 1.01 1.04 1.07 1.03 1.04 1.01 1.00 1.04 1.00 N/A n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
RLSTNAS 60 kV Basecase PO Normal High 102 1.02 1.00 1.04 1.08 1.03 1.03 101 1.00 1.04 1.00 N/A .
neede
Syst djusti t: It tif
RVNSWD D 115 kv Basecase PO Normal High 1.03 1.03 1.02 1.05 1.05 1.04 1.04 1.03 099 1.04 099 N/A n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
RVNSWD E 115 kv Basecase PO Normal High 1.03 103 1.02 1.05 1.05 1.04 1.04 1.03 0.99 1.04 0.99 N/A .
neede
Syst djusti t: It tif
S.LAC. 230 kV Basecase PO Normal High 1.02 1.02 1.00 1.04 1.07 1.03 1.03 1.01 099 1.03 098 N/A n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
S.LA.C. 60 kV Basecase PO Normal High 101 101 0.99 1.03 107 1.03 1.02 1.00 0.99 1.03 0.98 N/A .
neede
Syst djusti t: It tif
SAN MATO 60 kv Basecase PO Normal High 1.03 1.04 1.01 1.04 1.05 1.03 1.03 1.02 099 1.04 099 N/A n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
SAN RAMN 60 kV Basecase PO Normal High 1.03 1.02 0.99 1.05 1.06 1.04 1.04 101 0.99 1.04 0.99 N/A .
neede
Syst djusti t: It tif
SANMATEO 115 kv Basecase PO Normal High 1.03 1.03 1.01 1.03 1.05 1.02 1.03 1.02 099 1.04 099 N/A n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
SANPAULA 115 kv Basecase PO Normal High 1.03 1.04 101 1.04 1.06 1.03 1.03 1.02 1.03 1.06 1.02 N/A .
neede
Syst djusti t: It tif
SARATOGA 230 kv Basecase PO Normal High 101 101 0.99 1.04 1.06 1.04 1.03 1.00 1.03 1.06 1.03 N/A n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
SENTER 60 kv Basecase PO Normal High 0.99 0.98 0.98 1.05 1.07 1.04 1.02 0.99 1.03 1.06 1.03 N/A .
neede
Syst djusti t: It tif
SENTER J 60 kv Basecase PO Normal High 099 098 0.98 1.05 1.07 1.04 1.02 0.99 1.03 1.06 1.03 N/A n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
SERRMNTE 115 kV Basecase PO Normal High 1.03 1.04 101 1.03 1.07 1.02 1.04 1.02 1.03 1.06 1.03 N/A .
neede
Syst djusti t: It tif
SFIA 115 kv Basecase PO Normal High 1.03 1.04 1.01 1.03 1.06 1.02 1.03 1.02 1.03 1.06 1.03 N/A n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
SFIA-MA 115 kV Basecase PO Normal High 102 103 1.00 1.03 1.06 1.02 1.03 101 1.03 1.06 103 N/A .
neede
Syst djusti t: It tif
SHAWROAD 115 kv Basecase PO Normal High 1.03 1.04 1.01 1.03 1.06 1.03 1.04 1.02 1.02 1.06 1.02 N/A n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
SLAC TAP 60 kV Basecase PO Normal High 101 101 0.99 1.03 107 1.03 1.02 1.00 1.00 1.05 101 N/A .
neede
Syst djusti t: It tif
SLACTAP1 230 kV Basecase PO Normal High 1.02 1.02 1.00 1.04 1.07 1.04 1.03 1.01 099 1.04 1.00 N/A n‘:ej;': Justments or voltage support |
N System adjustments or voltage support if
SLACTAP2 230 kV Basecase PO Normal High 102 1.02 1.00 1.05 107 1.04 1.03 101 0.99 1.04 1.00 N/A .
neede
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" System adjustments or voltage support if
SN BRNOT 60 kV Basecase PO Normal High 1.04 1.04 1.01 1.04 1.0 1.03 1.03 1.02 1.03 1.06 1.02 Z S
SNANDRES 60 kv Basecase PO Normal High 1.04 1.04 1.01 1.04 105 1.03 1.04 1.02 0.99 1.04 1.00 N/A S"Stjmd adjustments or voltage support if
neede
Syst djusti 1t It: tif
SNRAMON 60 kV Basecase PO Normal High 1.02 1.02 0.99 1.05 1.05 1.03 1.03 1.01 1.03 1.06 1.03 N/A n‘:ej;': Justments or voltage support |
SNTACLRAICT 60 kv Basecase PO Normal High 1.02 1.02 1.00 105 1.06 1.03 1.03 1.02 1.03 1.06 1.03 N/A S"Stjmd adjustments or voltage support if
neede
Syst djusti 1t It: tif
SNTACLRAWIND 60 kV Basecase PO Normal High 1.02 1.02 1.00 1.05 1.06 1.03 1.03 1.02 1.03 1.06 1.03 N/A n‘:ej;': Justments or voltage support |
ST TRESA 115 kv Basecase PO Normal High 1.03 1.02 1.02 1.06 1.08 1.06 105 1.02 1.02 105 1.02 N/A S"Stjmd adjustments or voltage support if
neede
Syst djusti 1t It: tif
STACK 115 kV Basecase PO Normal High 1.00 099 0.98 1.04 1.06 1.04 1.03 1.00 1.01 1.05 1.02 N/A n‘:ej;': Justments or voltage support |
STANFORD 60 kv Basecase PO Normal High 1.01 1.01 0.99 1.03 107 1.02 1.02 1.00 1.01 105 1.01 N/A S"Stjmd adjustments or voltage support if
neede
Syst djusti 1t It: tif
STONE &1 115 kv Basecase PO Normal High 1.00 099 0.99 1.04 1.06 1.04 1.02 1.00 099 1.04 1.00 N/A n‘fej;': Justments or voltage support |
STONE 115 kv Basecase PO Normal High 099 098 0.99 1.04 1.05 1.04 1.02 0.99 099 1.04 1.00 N/A SVStjmdadJ““me"ts or voltage support if
neede
Syst djusti 1t It: tif
SUNOL 60 kv Basecase PO Normal High 1.02 1.02 0.98 1.05 1.06 1.03 1.02 1.00 1.02 1.06 1.02 N/A n‘:ej;': Justments or voltage support |
SWIFT 115 kv Basecase PO Normal High 1.00 1.00 1.00 1.05 1.06 1.05 1.04 1.00 0.99 1.04 1.00 N/A S"Stjmd adjustments or voltage support if
neede
Syst djusti 1t It: tif
TRAN230A 230 kv Basecase PO Normal High 1.03 1.03 1.01 1.04 1.07 1.04 1.03 1.02 098 1.04 098 N/A n‘fej;': Justments or voltage support |
TRAN230B 230 kV Basecase PO Normal High 1.03 1.03 1.01 1.04 1.07 1.03 1.03 1.02 0.98 1.04 0.98 N/A S"Stjmd adjustments or voltage support if
neede
Syst djusti 1t It: tif
TRAN-60 60 kV Basecase PO Normal High 1.04 1.04 1.01 1.04 1.07 1.03 1.03 1.01 098 1.04 099 N/A n‘fej;': Justments or voltage support |
UAL TAP 115 kv Basecase PO Normal High 1.03 1.04 101 1.03 1.06 1.02 1.03 1.02 098 1.04 099 N/A S"Stjmd adjustments or voltage support if
neede
Syst djusti 1t It: tif
UNITEDSP 115 kv Basecase PO Normal High 1.04 1.04 1.02 1.06 1.06 1.06 1.06 1.03 098 1.04 099 N/A n‘:ej;': Justments or voltage support |
VALLCITI 60 KV Basecase PO Normal High 1.03 1.02 0.98 1.06 1.06 1.03 1.03 1.00 0.98 1.04 0.98 N/A S"Stjmd adjustments or voltage support if
neede
Syst djusti 1t It: tif
VALLECTS 60 kv Basecase PO Normal High 1.02 1.02 0.98 1.06 1.06 1.03 1.02 1.00 096 1.04 097 N/A n‘fej;': Justments or voltage support |
VASCICT. 60 kv Basecase PO Normal High 1.02 1.02 1.00 1.06 1.06 1.03 1.03 1.02 099 1.03 098 N/A S"Stjmd adjustments or voltage support if
neede
Syst djusti 1t It: tif
VASCO 60 kv Basecase PO Normal High 1.02 1.02 1.00 1.06 1.06 1.03 1.03 1.02 099 1.04 099 N/A n‘fej;': Justments or voltage support |
VASONA 230 kv Basecase PO Normal High 1.01 1.01 0.99 1.04 1.06 1.04 1.03 1.00 099 1.04 099 N/A S"Stjmd adjustments or voltage support if
neede
Syst djusti 1t It: tif
VINEYARD 60 kV Basecase PO Normal High 1.03 1.02 0.98 1.06 1.06 1.03 1.03 1.00 099 1.04 099 N/A n‘fej;': Justments or voltage support |
W.P.BART 115 kv Basecase PO Normal High 1.04 1.04 1.02 1.06 1.05 1.05 1.06 1.03 099 1.04 1.00 N/A S"Stjmd adjustments or voltage support if
neede
Syst djusti 1t It: tif
WALNUTCR 115 kv Basecase PO Normal High 1.03 1.03 1.00 1.05 1.06 1.07 1.07 1.01 099 1.04 1.00 N/A n‘:e ;’;’: Justments or voltage support |
WATRSHED 60 kv Basecase PO Normal High 1.03 1.03 1.01 1.04 107 1.03 1.04 1.01 0.99 1.04 1.00 N/A S"Stjmd adjustments or voltage support if
neede
Syst djusti 1t It: tif
WOODSIDE 60 kv Basecase PO Normal High 101 101 0.99 1.04 1.08 1.03 1.02 1.00 1.02 1.03 1.02 N/A n‘:ej;': Justments or voltage support |
WTRSHDTP 60 kv Basecase PO Normal High 1.03 1.03 1.01 1.04 107 1.03 1.04 1.01 1.03 1.06 1.03 N/A S"Stjmd adjustments or voltage support if
neede
AMAZONHYWD 230 kV P1-2:A10:1;_EASTSHORE-SAN MATEO 230KV [4650] P1 N-1 Low 099 099 0.97 1.01 1.02 1.02 1.02 0.99 0.4 1.01 099 N/A__|sensitivity only
AMAZONHYWD 230 kv P1-2:A16:13:_EASTSHORE-SAN MATEO 230KV [4650] P1 N-1 Low, 099 099 0.97 1.01 1.02 1.02 1.02 0.99 0.4 1.01 099 N/A___|sensitivity only
P1-2:A16:55:_NEWARK F-RINGWOODSWST #1 115KV [0] & P1
SWIFT 115 kv ~ 1l P6 N-1-1 Low >0.9 0.90 0.9 0.9 0.9 0.9 0.9 0.9 >0.9 0.9 >0.9 N/A  |Project: San Jose area HVDC
2:A18:29: SWIFT-METCALF 115KV [3900]
ALMADEN 60 kv _MONTA VISTA-LOS GATOS 60KV [7610] P1 N-1 Low, 092 091 0.88 1.05 1.10 1.01 0.99 0.92 092 1.04 091 081 |Continue to monitor
LOS GATS 60 kv ._MONTA VISTA-LOS GATOS 60KV [7610] P1 N-1 Low 0.89 088 0.84 1.04 110 0.99 0.98 0.89 0.89 1.03 0.88 077 __|Disable automatics
MRGN HIL 115 kV. :_METCALF-MORGAN HILL 115KV [2570] P1 N-1 Low, 091 093 0.97 1.01 1.07 1.00 1.00 0.94 0.3 1.01 098 N/A___|Continue to monitor
AWSGILROY1 115 KV MTCALF D-LLAGAS 115KV [0] P1 N-1 Low 097 0.90 1.00 1.02 1.07 1.01 0.99 0.93 094 1.01 098 090 |Project: San Jose area HVDC
AWSGILROY2 115 kv _MTCALF D-LLAGAS 115KV [0] P1 N-1 Low, 097 0.90 1.00 1.02 1.07 1.01 0.99 0.93 094 1.01 098 090 |Project: San Jose area HVDC
GILROY F 115 kV P1-2:A18:38:_MTCALF D-LLAGAS 115KV [0] P1 N-1 Low 097 0.90 1.00 1.01 1.07 1.00 0.98 0.93 094 1.01 098 090 |Project: San Jose area HVDC
LLAGAS 115 kV. P1-2:A18:38:_MTCALF D-LLAGAS 115KV [0] P1 N-1 Low, 097 0.90 1.00 1.01 1.07 1.01 0.98 0.93 094 1.01 098 0.89 __|Project: San Jose area HVDC
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Study Area:

High/Low Voltages

PG&E Greater Bay Area
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Voltage PU (Baseline Scenarios)

Voltage PU (Sensitivity Scenarios)

Substation Contingency (All and Worst P6) Category Category Description 2024 2027 2032 2024 Spring | 2027 Spring | 2024 Winter 2927 2932 2024 SP Heavy 2024 OP 2027 SP High Project & Potential Mitigation Solutions
High/Low Voltage Summer | Summer | Summer Off-Peak | Off-Peak Peak Winter Winter | Renewable & Sensifivit CEC Forecast 2035 ATE
Peak Peak Peak Peak Peak Min Gas Gen ¥
P1-2:A18:38:_MTCALF D-LLAGAS 115KV [0] & P1-
GILROY F 115 kV . 10l P6 N-1-1 Low >0.9 0.80 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 N/A Project: San Jose area HVDC
2:A18:37: METCALF-MORGAN HILL 115KV [2570]
AWSGILROY1 115 kV P1-2:Al: MRGN HIL-AWSGILROYSS #1 115KV [0] P1 N-1 Low 0.98 0.90 1.00 1.02 1.07 1.01 0.99 0.94 0.96 1.01 0.99 N/A Project: San Jose area HVDC
AWSGILROY2 115 kV P1-2:A18:40:_MRGN HIL-AWSGILROYSS #1 115KV [0] P1 N-1 Low 0.98 0.90 1.00 1.02 1.07 1.01 0.99 0.94 0.96 1.01 0.99 N/A Project: San Jose area HVDC
GILROY F 115 kV P1-2:A18:40:_MRGN HIL-AWSGILROYSS #1 115KV [0] P1 N-1 Low 0.98 0.90 1.01 1.02 1.07 1.01 0.99 0.94 0.96 1.01 0.99 N/A Project: San Jose area HVDC
LLAGAS 115 kV P1-2:A18:40:_MRGN HIL-AWSGILROYSS #1 115KV [0] P1 N-1 Low 0.98 0.90 1.01 1.02 1.07 1.01 0.99 0.94 0.96 1.01 0.99 N/A Project: San Jose area HVDC
P1-2:A18:40:_MRGN HIL-AWSGILROYSS #1 115KV [0] & P1- .
LLAGAS 115 kV P6 N-1-1 Low 0.88 0.85 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 N/A Project: San Jose area HVDC
:_LLAGAS-GILROY F-GILROYENG-GILROYPK 115KV [0]
P1-2:A7:2:_SAN LEANDRO-OAKLND J #1 115KV [3520] & P1-
EDES 115 kV/ - [ ! P6 N-1-1 Low >0.9 >0.9 0.89 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 N/A Continue to monitor
2:A16: GRANT-STATIN J-EDES 115KV [0]
STATIN J 115 kV/ P1-2 _SAN LEANDRO-OAKLND J #1 115KV [3520] & P1- P6 N-1-1 Low >0.9 >0.9 0.90 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 >0.9 N/A Continue to monitor
2:A1 GRANT-STATIN J-EDES 115KV [0]
P2-1:A18:29:_METCALF-GREEN VALLEY 115KV [2540!
GILROY F 115 kV - [ ] P2 Bus/Breaker Low 0.97 0.90 1.00 1.01 1.07 1.01 0.98 0.93 0.94 1.01 0.98 0.90 Project: San Jose area HVDC
(MTCALF D-MORGN J1)
LLAGAS 115 kV P2-1:A18:29:_METCALF-GREEN VALLEY 115KV [2540] P2 Bus/Breaker Low 0.97 0.90 1.00 1.02 1.07 1.01 0.99 0.93 0.94 1.01 0.98 0.89 Project: San Jose area HVDC
(MTCALF D-MORGN J1)
P2-1:A18:31:_GREEN VALLEY-LLAGAS 115KV [1720] (LLAGAS-
AWSGILROY1 115 kV MORGN 12) - ! 1 P2 Bus/Breaker Low 0.97 0.90 1.00 1.02 1.07 1.01 0.99 0.93 0.94 1.01 0.98 0.90 Project: San Jose area HVDC
AWSGILROY2 115 kV PMZél';éhgjz)lz’GREEN VALLEY-LLAGAS 115KV [1720] (LLAGAS- P2 Bus/Breaker Low 0.97 0.90 1.00 1.02 1.07 1.01 0.99 0.93 0.94 1.01 0.98 0.90 Project: San Jose area HVDC
P2-1:A18:31:_GREEN VALLEY-LLAGAS 115KV [1720] (LLAGAS-
GILROY F 115 kV MORGN 12) - ! 1 P2 Bus/Breaker Low 0.97 0.90 1.00 1.01 1.07 1.01 0.98 0.93 0.94 1.01 0.98 0.90 Project: San Jose area HVDC
LLAGAS 115 kV PMZél';éhgjz)lz’GREEN VALLEY-LLAGAS 115KV [1720] (LLAGAS- P2 Bus/Breaker Low 0.97 0.90 1.00 1.01 1.07 1.01 0.98 0.93 0.94 1.01 0.98 0.89 Project: San Jose area HVDC
P2-1:A18:34:_METCALF-GREEN VALLEY 115KV [2540!
GILROY F 115 kV - [ ] P2 Bus/Breaker Low 0.97 0.90 1.00 1.01 1.07 1.01 0.98 0.93 0.94 1.01 0.98 0.90 Project: San Jose area HVDC
(MORGN J1-MORGN J2)
LLAGAS 115 kV P2-1:A18:34:_METCALF-GREEN VALLEY 115KV [2540] P2 Bus/Breaker Low 0.97 0.90 1.00 1.02 1.07 1.01 0.99 0.93 0.94 1.01 0.98 0.89 Project: San Jose area HVDC
(MORGN J1-MORGN J2)
BARTRC 115 kV P2-2:A16:42:_NEWARK F 115KV SECTION 1F P2 Bus/Breaker Low 0.93 0.90 0.83 1.04 1.11 1.05 1.03 0.87 0.92 1.04 0.90 0.76 Continue to monitor
MILPITAS 115 kV. P2-2:A16:42:_NEWARK F 115KV SECTION 1F P2 Bus/Breaker Low 0.93 0.90 0.83 1.04 111 1.05 1.03 0.87 0.92 1.04 0.90 0.76 Continue to monitor
STACK 115 kV P2-2:A16:42:_NEWARK F 115KV SECTION 1F P2 Bus/Breaker Low 0.93 0.90 0.83 1.04 1.11 1.05 1.03 0.86 0.92 1.04 0.90 0.76 Continue to monitor
AWSGILROY1 115 kV P2-2:A18:45:_MRGN HIL 115KV SECTION 1D P2 Bus/Breaker Low 0.98 0.90 1.00 1.02 1.07 1.01 0.99 0.94 0.97 1.01 0.99 N/A Project: San Jose area HVDC
AWSGILROY2 115 kV :_MRGN HIL 115KV SECTION 1D P2 Bus/Breaker Low 0.98 0.90 1.00 1.02 1.07 1.01 0.99 0.94 0.97 1.01 0.99 N/A Project: San Jose area HVDC
GILROY F 115 kV P2-2:A18:45:_MRGN HIL 115KV SECTION 1D P2 Bus/Breaker Low 0.98 0.90 1.01 1.02 1.07 1.01 0.99 0.94 0.97 1.01 0.99 N/A Project: San Jose area HVDC
LLAGAS 115 kV :_MRGN HIL 115KV SECTION 1D P2 Bus/Breaker Low 0.98 0.90 1.01 1.02 1.07 1.01 0.99 0.94 0.97 1.01 0.99 N/A Project: San Jose area HVDC
BARTRC 115 kV i NEWARK F - 1F 115KV & NEWARK F-LAWRENCE P2 Bus/Breaker Low 0.93 0.90 0.83 1.04 111 1.05 1.03 0.87 0.92 1.04 0.90 0.76 Continue to monitor
LOCKHD 1 LINE
P2-3:A16:15:_NEWARK F - 1F 115KV & NEWARK F-LAWRENCE-|
MILPITAS 115 kV LOCKHD 1 LII]E P2 Bus/Breaker Low 0.93 0.90 0.83 1.04 111 1.05 1.03 0.87 0.92 1.04 0.90 0.76 Continue to monitor
STACK 115 kV Eé?é:lDG;IZEEEWARK F- 1F 115KV & NEWARK F-LAWRENCE/ P2 Bus/Breaker Low 0.93 0.90 0.83 1.04 111 1.05 1.03 0.86 0.92 1.04 0.90 0.76 Continue to monitor
P2-3:A16:16:_NEWARK F - 1F 115KV & NEWARK F-ZANKER-
BARTRC 115 kV KRS LINE - P2 Bus/Breaker Low 0.93 0.90 0.83 1.04 111 1.05 1.03 0.87 0.92 1.04 0.90 0.76 Continue to monitor
MILPITAS 115 kV Ei:’ifss:ls;’NEWARK F- 1F 115KV & NEWARK F-ZANKER- P2 Bus/Breaker Low 0.93 0.90 0.83 1.04 111 1.05 1.03 0.87 0.92 1.04 0.90 0.76 Continue to monitor
P2-3:A16:16:_NEWARK F - 1F 115KV & NEWARK F-ZANKER-
STACK 115 kV KRS LINE - P2 Bus/Breaker Low 0.93 0.90 0.83 1.04 111 1.05 1.03 0.86 0.92 1.04 0.90 0.76 Continue to monitor
BARTRC 115 kV Ef,\;?AlG:ln’NEWARK F- 1F 115KV & NEWARK-MILPITAS #11 P2 Bus/Breaker Low 0.93 0.90 0.83 1.04 111 1.05 1.03 0.87 0.92 1.04 0.90 0.76 Continue to monitor
P2-3:A16:17:_NEWARK F - 1F 115KV & NEWARK-MILPITAS #1
MILPITAS 115 kV LINE - P2 Bus/Breaker Low 0.93 0.90 0.83 1.04 111 1.05 1.03 0.87 0.92 1.04 0.90 0.76 Continue to monitor
STACK 115 kV Ef,\;?AlG:ln’NEWARK F- 1F 115KV & NEWARK-MILPITAS #11 P2 Bus/Breaker Low 0.93 0.90 0.83 1.04 111 1.05 1.03 0.86 0.92 1.04 0.90 0.76 Continue to monitor
P2-4:A16:20:_NEWARK E SECTION 1E & NEWARK F SECTION
BARTRC 115 kV 1F 115KV - P2 Bus/Breaker Low 0.93 0.90 0.83 1.04 111 1.05 1.03 0.87 0.92 1.04 0.90 0.76 Continue to monitor
MILPITAS 115 kV zi—f;;is:ZO:?NEWARK E SECTION 1E & NEWARK F SECTION P2 Bus/Breaker Low 0.93 0.90 0.83 1.04 111 1.05 1.03 0.87 0.92 1.04 0.90 0.76 Continue to monitor
P2-4:A16:20:_NEWARK E SECTION 1E & NEWARK F SECTION
STACK 115 kV 1F 115KV - P2 Bus/Breaker Low 0.93 0.90 0.83 1.04 111 1.05 1.02 0.86 0.92 1.04 0.90 0.76 Continue to monitor
CAROLNDS 60 kv PS-SA:AL0:L:_JEFFERSON 230 KV BAAH BUS (FAILURE OF P5 Non-Redundent Relay Low 0.96 0.96 0.85 0.94 1.01 0.94 0.92 0.85 0.96 0.93 0.96 0.70 Install redundent relay
NON-REDUNDENT RELAY)
P5-5A:A10:1: _JEFFERSON 230 KV BAAH BUS (FAILURE OF
CRYSTLSG 60 kV - ( PS5 Non-Redundent Relay Low 0.88 0.87 0.75 0.87 0.99 0.87 0.84 0.76 0.91 0.86 0.87 0.55 Install redundent relay
NON-REDUNDENT RELAY)
EMRLD LE 60 kV/ PS-SA:AL0:L:_JEFFERSON 230 KV BAAH BUS (FAILURE OF P5 Non-Redundent Relay Low 0.89 0.89 0.76 0.88 0.99 0.88 0.85 0.76 0.91 0.87 0.88 0.57 Install redundent relay
NON-REDUNDENT RELAY)
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High/Low Voltage Summer | Summer | Summer Off-Peak | Off-Peak Peak Winter Winter | Renewable & Sensifivit CEC Forecast 2035 ATE
Peak Peak Peak Peak Peak Min Gas Gen ¥

P5-5A:AL0:1:_JEFFERSON 230 KV BAAH BUS (FAILURE OF

HILLSDLE 60 kV y ( PS5 Non-Redundent Relay Low 0.98 0.98 0.89 0.97 1.02 0.97 0.95 0.89 0.97 0.96 0.97 0.77 Install redundent relay
NON-REDUNDENT RELAY)

HLF MNBY 60 kV PS-SA:AL0:L:_JEFFERSON 230 KV BAAH BUS (FAILURE OF P5 Non-Redundent Relay Low 0.99 0.99 0.87 0.96 1.03 0.95 0.93 0.84 0.97 0.95 0.98 0.70 Install redundent relay
NON-REDUNDENT RELAY)
P5-5A:AL0:1:_JEFFERSON 230 KV BAAH BUS (FAILURE OF

LAS PLGS 60 kV y ( PS5 Non-Redundent Relay Low 0.87 0.87 0.74 0.88 0.99 0.87 0.84 0.74 0.90 0.87 0.86 0.54 Install redundent relay
NON-REDUNDENT RELAY)

RALSTON 60 kV PS-SA:AL0:L:_JEFFERSON 230 KV BAAH BUS (FAILURE OF P5 Non-Redundent Relay Low 0.88 0.88 0.75 0.87 0.99 0.87 0.84 0.76 0.91 0.86 0.87 0.55 Install redundent relay
NON-REDUNDENT RELAY)
P5-5A:AL0:1:_JEFFERSON 230 KV BAAH BUS (FAILURE OF

STANFORD 60 kV y ( P5 Non-Redundent Relay Low 0.87 0.87 0.74 0.87 0.98 0.86 0.83 0.74 0.90 0.86 0.86 0.54 Install redundent relay
NON-REDUNDENT RELAY)

WATRSHED 60 kV PS-SA:AL0:L:_JEFFERSON 230 KV BAAH BUS (FAILURE OF P5 Non-Redundent Relay Low 0.92 0.92 0.80 0.91 1.00 0.91 0.88 0.80 0.93 0.90 0.91 0.63 Install redundent relay
NON-REDUNDENT RELAY)

WOODSIDE 60 kV PS-5A:A10:1:_JEFFERSON 230 KV BAAH BUS (FAILURE OF PS5 Non-Redundent Relay Low 0.87 0.87 0.74 0.88 0.99 0.87 0.84 0.75 0.91 0.87 0.87 0.55 Install redundent relay
NON-REDUNDENT RELAY)

BAIR 115 kV PS-5A:AL0:9: RAVENSWOOD 115 (FAILURE OF NON- P5 Non-Redundent Relay Low 0.80 0.77 0.74 0.85 0.85 0.86 0.85 0.79 0.79 0.85 0.77 0.69 Install redundent relay
REDUNDENT RELAY)

BELMONT 115 kV PS-5A:AL0:9: RAVENSWOOD 115 (FAILURE OF NON- P5 Non-Redundent Relay Low 0.85 0.83 0.80 0.90 0.90 0.90 0.89 0.84 0.84 0.90 0.83 0.75 Install redundent relay
REDUNDENT RELAY)

BLLE HVN 60 kV PS-5A:AL0:9: RAVENSWOOD 115 (FAILURE OF NON- P5 Non-Redundent Relay Low 0.53 0.51 0.46 0.64 0.63 0.65 0.61 0.54 0.54 0.64 0.51 0.41 Install redundent relay
REDUNDENT RELAY)

GLENWOOD 60 kV PS-5A:AL0:9: RAVENSWOOD 115 (FAILURE OF NON- PS5 Non-Redundent Relay Low 0.49 0.47 0.41 0.61 0.60 0.62 0.58 0.49 0.50 0.61 0.47 0.35 Install redundent relay
REDUNDENT RELAY)

LONESTAR 115 kV PS-5A:AL0:9: RAVENSWOOD 115 (FAILURE OF NON- P5 Non-Redundent Relay Low 0.80 0.77 0.74 0.85 0.85 0.86 0.85 0.79 0.79 0.85 0.77 0.69 Install redundent relay
REDUNDENT RELAY)

MENLO 60 kV PS-5A:AL0:9: RAVENSWOOD 115 (FAILURE OF NON- P5 Non-Redundent Relay Low 0.49 0.47 0.40 0.61 0.60 0.61 0.58 0.49 0.50 0.61 0.46 0.35 Install redundent relay
REDUNDENT RELAY)

MENLO G 60 kV PS-5A:AL0:9: RAVENSWOOD 115 (FAILURE OF NON- P5 Non-Redundent Relay Low 0.49 0.47 0.40 0.61 0.60 0.61 0.58 0.49 0.50 0.61 0.46 0.35 Install redundent relay
REDUNDENT RELAY)

NRTHGRUM 60 kV PS-5A:AL0:9: RAVENSWOOD 115 (FAILURE OF NON- PS5 Non-Redundent Relay Low 0.48 0.47 0.42 0.59 0.58 0.64 0.61 0.50 0.50 0.59 0.46 0.37 Install redundent relay
REDUNDENT RELAY)

ORACLEG60 60 kV PS-5A:AL0:9: RAVENSWOOD 115 (FAILURE OF NON- P5 Non-Redundent Relay Low 0.79 0.77 0.73 0.85 0.84 0.85 0.84 0.78 0.79 0.85 0.77 0.68 Install redundent relay
REDUNDENT RELAY)

REDWOOD 60 kV PS-5A:A10:9: RAVENSWOOD 115 (FAILURE OF NON- P5 Non-Redundent Relay Low 0.62 0.60 0.55 0.72 0.70 0.72 0.69 0.62 0.62 0.72 0.59 0.49 Install redundent relay
REDUNDENT RELAY)

SAN CRLS 60 kV PS-5A:AL0:9: RAVENSWOOD 115 (FAILURE OF NON- P5 Non-Redundent Relay Low 0.67 0.65 0.60 0.76 0.75 0.76 0.74 0.67 0.68 0.76 0.65 0.55 Install redundent relay
REDUNDENT RELAY)
P5-5A:A10:9:_RAVENSWOOD 115 (FAILURE OF NON-

SHREDDER 115 kV - ( PS5 Non-Redundent Relay Low 0.80 0.77 0.74 0.85 0.85 0.86 0.85 0.79 0.79 0.85 0.77 0.69 Install redundent relay
REDUNDENT RELAY)

SANRAMON 230 kV PS-5A:A8:5:_PITTSBURG PP 230KV (FAILURE OF NON- P5 Non-Redundent Relay Low 0.97 0.97 0.90 1.02 1.04 1.01 1.00 0.93 0.92 1.00 0.96 NConv Install redundent relay
REDUNDENT RELAY)

BAIR 115 kv PS-5C:AL0:2:_RAVENSWOOD 230-115KV BATT(FAILURE OF Ps Non-Redundent battery Low 0.76 0.70 0.69 0.85 0.86 0.87 0.84 0.76 Diverge 0.85 0.70 NConv [Install redundent battery supply
NON-REDUNDENT BATT) supply

BELMONT 115 kV PS-5C:A10:2: RAVENSWOOD 230-115KV BATT(FAILURE OF PS5 Non-Redundent battery Low 0.82 0.76 0.75 0.89 0.90 0.91 0.89 0.80 Diverge 0.89 0.75 NConv |Install redundent battery supply
NON-REDUNDENT BATT) supply

BERESFRD 60 kV PS-5C:AL0:2:_RAVENSWOOD 230-115KV BATT(FAILURE OF Ps Non-Redundent battery Low 0.96 091 0.90 1.00 101 1.00 0.99 0.92 Diverge 1.00 0.90 NConv [Install redundent battery supply
NON-REDUNDENT BATT) supply

BLLE HVN 60 kV PS-5C:A10:2: RAVENSWOOD 230-115KV BATT(FAILURE OF PS5 Non-Redundent battery Low 0.51 0.47 0.43 0.64 0.64 0.65 0.60 051 Diverge 0.64 0.46 NConv |Install redundent battery supply
NON-REDUNDENT BATT) supply
P5-5C:A10:2:_RAVENSWOOD 230-115KV BATT(FAILURE OF Non-Redundent batt

CALTRAINSSF 115 kv - ( Ps on-Redundent battery Low 0.98 091 0.91 1.02 1.03 1.01 101 0.94 Diverge 1.02 0.90 N/A  |Install redundent battery supply
NON-REDUNDENT BATT) supply

EMBRCDRD 230 kv PS-5C:A10:2: RAVENSWOOD 230-115KV BATT(FAILURE OF PS5 Non-Redundent battery Low 0.97 091 0.92 1.01 1.01 1.00 0.99 0.93 Diverge 1.01 0.90 N/A Install redundent battery supply
NON-REDUNDENT BATT) supply
P5-5C:A10:2:_RAVENSWOOD 230-115KV BATT(FAILURE OF Non-Redundent batt

EST GRND 115 kv - ( Ps on-Redundent battery Low 0.98 091 0.91 1.02 1.03 1.01 101 0.94 Diverge 1.02 0.90 N/A  |Install redundent battery supply
NON-REDUNDENT BATT) supply

GLENWOOD 60 kv PS-5C:A10:2: RAVENSWOOD 230-115KV BATT(FAILURE OF PS5 Non-Redundent battery Low 0.47 0.43 038 0.61 0.60 0.62 0.58 0.47 Diverge 0.60 0.42 NConv |Install redundent battery supply
NON-REDUNDENT BATT) supply
P5-5C:A10:2:_RAVENSWOOD 230-115KV BATT(FAILURE OF Non-Redundent batt

MENLO 60 kv - ( Ps on-Redundent battery Low 0.46 043 0.38 0.61 0.60 0.62 0.57 0.46 Diverge 0.60 0.42 NConv [Install redundent battery supply
NON-REDUNDENT BATT) supply

MENLO G 60 kv PS-5C:A10:2: RAVENSWOOD 230-115KV BATT(FAILURE OF PS5 Non-Redundent battery Low 0.46 0.43 038 0.61 0.60 0.62 0.57 0.46 Diverge 0.60 0.42 NConv |Install redundent battery supply
NON-REDUNDENT BATT) supply
P5-5C:A10:2:_RAVENSWOOD 230-115KV BATT(FAILURE OF Non-Redundent batt

NRTHGRUM 60 kv - ( Ps on-Redundent battery Low 0.46 043 0.39 0.58 0.58 0.65 0.60 0.47 Diverge 0.58 0.42 NConv [Install redundent battery supply
NON-REDUNDENT BATT) supply

ORACLE60 60 kv PS-5C:A10:2: RAVENSWOOD 230-115KV BATT(FAILURE OF PS5 Non-Redundent battery Low 0.76 0.71 0.68 0.84 0.84 0.86 0.83 0.74 Diverge 0.84 0.70 NConv |Install redundent battery supply
NON-REDUNDENT BATT) supply
P5-5C:A10:2:_RAVENSWOOD 230-115KV BATT(FAILURE OF Non-Redundent batt

POTRERO 230 kV - ( Ps on-Redundent battery Low 097 091 0.91 101 101 1.00 0.99 0.93 Diverge 1.01 0.89 N/A  |Install redundent battery supply
NON-REDUNDENT BATT) supply

REDWOOD 60 kV PS-5C:A10:2: RAVENSWOOD 230-115KV BATT(FAILURE OF PS5 Non-Redundent battery Low 0.59 0.55 051 071 071 0.72 0.69 0.59 Diverge 071 0.53 NConv |Install redundent battery supply
NON-REDUNDENT BATT) supply
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Substation Contingency (All and Worst P6) Category Category Description 2024 2027 2032 2024 Spring | 2027 Spring | 2024 Winter 2927 2932 2024 SP Heavy 2024 OP 2027 SP High Project & Potential Mitigation Solutions
High/Low Voltage Summer | Summer | Summer Off-Peak | Off-Peak Peak Winter Winter | Renewable & Sensifivit CEC Forecast 2035 ATE
Peak Peak Peak Peak Peak Min Gas Gen ¥

P5-5C:AL0:2:_RAVENSWOOD 230-115KV BATT(FAILURE OF Non-Redundent batt

SAN CRLS 60 kv - ( Ps on-Redundent battery Low 0.64 0.59 0.56 0.75 0.75 0.7 0.74 0.64 Diverge 0.75 058 NConv [Install redundent battery supply
NON-REDUNDENT BATT) supply

SAN MATO 60 kV PS-5C:A10:2: RAVENSWOOD 230-115KV BATT(FAILURE OF PS5 Non-Redundent battery Low 0.96 0.90 0.89 1.00 1.00 1.00 0.99 0.92 Diverge 1.00 0.89 NConv |Install redundent battery supply
NON-REDUNDENT BATT) supply
P5-5C:A10:2:_RAVENSWOOD 230-115KV BATT(FAILURE OF Non-Redundent batt

SFIA-MA 115 kv - ( Ps on-Redundent battery Low 0.98 091 0.91 1.02 1.02 1.02 1.00 0.94 Diverge 1.02 0.90 N/A  |Install redundent battery supply
NON-REDUNDENT BATT) supply

BARTRC 115 kV PS-5C:AL6:17:_NEWARK E&F 115KV BATT(FAILURE OF NON- PS5 Non-Redundent battery Low 0.92 0.89 0.83 1.04 112 1.05 1.02 0.86 0.92 1.04 0.90 0.74 Install redundent battery supply
REDUNDENT BATT) supply
P5-5C:AL6:17:_NEWARK E&F 115KV BATT(FAILURE OF NON- Non-Redundent batt

MILPITAS 115 kV - ( Ps on-Redundent battery Low 092 0.89 0.83 1.04 112 1.05 1.02 0.86 092 1.04 0.90 074 |Install redundent battery supply
REDUNDENT BATT) supply

STACK 115 kV PS-5C:AL6:17:_NEWARK E&F 115KV BATT(FAILURE OF NON- PS5 Non-Redundent battery Low 0.92 0.89 0.82 1.04 111 1.05 1.02 0.86 0.92 1.04 0.90 0.74 Install redundent battery supply
REDUNDENT BATT) supply
P5-5C:AL6:7:_NEWARK 230KV BATT(FAILURE OF NON- Non-Redundent batt

AGNEW 115 kv - ( Ps on-Redundent battery Low 099 092 | Diverge | 103 1.02 1.03 1.01 0.99 Diverge 1.03 092 N/A  |Install redundent battery supply
REDUNDENT BATT) supply

ALMADEN 60 kV PS-5C:AL6:7:_NEWARK 230KV BATT(FAILURE OF NON- PS5 Non-Redundent battery Low 0.95 0.88 Diverge | 1.04 1.07 1.02 1.00 0.96 Diverge 1.03 0.88 N/A Install redundent battery supply
REDUNDENT BATT) supply
P5-5C:AL6:7:_NEWARK 230KV BATT(FAILURE OF NON- Non-Redundent batt

AMAZONHYWD 230 kv - ( Ps on-Redundent battery Low 099 096 | Diverge | 1.02 1.02 1.02 1.01 0.98 Diverge 101 0.96 N/A  |Install redundent battery supply
REDUNDENT BATT) supply

BARTLP 115 kv PS-5C:AL6:7:_NEWARK 230KV BATT(FAILURE OF NON- PS5 Non-Redundent battery Low 0.97 0.90 Diverge | 1.03 1.05 1.02 1.00 0.97 Diverge 1.03 0.90 N/A Install redundent battery supply
REDUNDENT BATT) supply
P5-5C:AL6:7:_NEWARK 230KV BATT(FAILURE OF NON- Non-Redundent batt

BARTRC 115 kV - ( Ps on-Redundent battery Low 0.98 091 | Diverge | 103 1.04 1.03 1.01 0.97 Diverge 1.02 091 N/A  |Install redundent battery supply
REDUNDENT BATT) supply

CALTRAINSS) 115 kV PS-5C:AL6:7:_NEWARK 230KV BATT(FAILURE OF NON- PS5 Non-Redundent battery Low 0.96 0.88 Diverge | 1.02 1.03 1.02 0.99 0.98 Diverge 1.02 0.88 N/A Install redundent battery supply
REDUNDENT BATT) supply
P5-5C:AL6:7:_NEWARK 230KV BATT(FAILURE OF NON- Non-Redundent batt

CP LECEF 115 kv - ( Ps on-Redundent battery Low 099 092 | Diverge | 103 1.03 1.03 1.01 0.99 Diverge 1.03 092 N/A  |Install redundent battery supply
REDUNDENT BATT) supply

CRYOGEN 115 kV PS-5C:AL6:7:_NEWARK 230KV BATT(FAILURE OF NON- PS5 Non-Redundent battery Low 0.96 0.89 Diverge | 1.01 1.03 1.00 0.98 0.96 Diverge 1.01 0.90 N/A Install redundent battery supply
REDUNDENT BATT) supply
P5-5C:AL6:7:_NEWARK 230KV BATT(FAILURE OF NON- Non-Redundent batt

DIXON LD 115 kv - ( Ps on-Redundent battery Low 0.98 091 | Diverge | 103 1.04 1.02 1.00 0.97 Diverge 1.02 091 N/A  |Install redundent battery supply
REDUNDENT BATT) supply

EL PATIO 115 kv PS-5C:AL6:7:_NEWARK 230KV BATT(FAILURE OF NON- PS5 Non-Redundent battery Low 0.97 0.90 Diverge | 1.03 1.04 1.03 1.00 0.99 Diverge 1.03 0.90 N/A Install redundent battery supply
REDUNDENT BATT) supply
P5-5C:AL6:7:_NEWARK 230KV BATT(FAILURE OF NON- Non-Redundent batt

EVRGRN 1115 kv - ( Ps on-Redundent battery Low 097 090 | Diverge | 1.03 1.04 1.03 1.01 0.99 Diverge 1.03 0.90 N/A  |Install redundent battery supply
REDUNDENT BATT) supply

FMC 115 kv PS-5C:AL6:7: NEWARK 230KV BATT(FAILURE OF NON- PS5 Non-Redundent battery Low 0.96 0.88 Diverge |  1.02 1.03 1.02 0.99 0.98 Diverge 1.02 0.88 N/A Install redundent battery supply
REDUNDENT BATT) supply
P5-5C:AL6:7:_NEWARK 230KV BATT(FAILURE OF NON- Non-Redundent batt

JARVIS 115 kv - ( Ps on-Redundent battery Low 096 089 | Diverge | 101 1.03 1.00 0.98 0.96 Diverge 101 0.90 N/A  |Install redundent battery supply
REDUNDENT BATT) supply

IV BART 115 kV PS-5C:AL6:7: NEWARK 230KV BATT(FAILURE OF NON- PS5 Non-Redundent battery Low 0.96 0.89 Diverge | 1.01 1.03 1.00 0.98 0.96 Diverge 1.01 0.90 N/A Install redundent battery supply
REDUNDENT BATT) supply
P5-5C:AL6:7:_NEWARK 230KV BATT(FAILURE OF NON- Non-Redundent batt

LOCKHD 1115 kv - ( Ps on-Redundent battery Low 0.98 092 | Diverge | 102 1.02 1.02 1.00 0.99 Diverge 1.02 092 N/A  |Install redundent battery supply
REDUNDENT BATT) supply

LOCKHD 2 115 kV PS-5C:AL6:7:_NEWARK 230KV BATT(FAILURE OF NON- PS5 Non-Redundent battery Low 0.98 0.92 Diverge |  1.01 1.00 1.01 1.00 0.98 Diverge 1.01 0.92 N/A Install redundent battery supply
REDUNDENT BATT) supply
P5-5C:AL6:7:_NEWARK 230KV BATT(FAILURE OF NON- Non-Redundent batt

MABURY 115 kv - ( Ps on-Redundent battery Low 097 090 | Diverge | 103 1.05 1.02 1.00 0.97 Diverge 1.03 0.90 N/A  |Install redundent battery supply
REDUNDENT BATT) supply

MABURY 60 KV PS-5C:AL6:7:_NEWARK 230KV BATT(FAILURE OF NON- PS5 Non-Redundent battery Low 0.97 0.89 Diverge | 1.04 1.06 1.03 1.01 0.98 Diverge 1.03 0.90 N/A Install redundent battery supply
REDUNDENT BATT) supply
P5-5C:AL6:7:_NEWARK 230KV BATT(FAILURE OF NON- Non-Redundent batt

MCKEE 115 kv - ( Ps on-Redundent battery Low 097 091 | Diverge | 103 1.04 1.03 1.01 0.98 Diverge 1.03 091 N/A  |Install redundent battery supply
REDUNDENT BATT) supply

MILPITAS 115 KV PS-5C:AL6:7:_NEWARK 230KV BATT(FAILURE OF NON- PS5 Non-Redundent battery Low 0.97 0.90 Diverge | 1.03 1.04 1.03 1.01 0.96 Diverge 1.02 091 N/A Install redundent battery supply
REDUNDENT BATT) supply
P5-5C:AL6:7:_NEWARK 230KV BATT(FAILURE OF NON- Non-Redundent batt

MOFT.FLD 115 kv - ( Ps on-Redundent battery Low 0.98 092 | Diverge | 102 1.02 1.02 1.00 0.99 Diverge 1.02 092 N/A  |Install redundent battery supply
REDUNDENT BATT) supply

MONTAGUE 115 kv PS-5C:AL6:7:_NEWARK 230KV BATT(FAILURE OF NON- PS5 Non-Redundent battery Low 0.98 091 Diverge | 1.03 1.03 1.03 1.01 0.98 Diverge 1.02 091 N/A Install redundent battery supply
REDUNDENT BATT) supply
P5-5C:AL6:7:_NEWARK 230KV BATT(FAILURE OF NON- Non-Redundent batt

MSFTSIDC 115 kv - ( Ps on-Redundent battery Low 099 092 | Diverge | 103 1.03 1.03 1.01 0.99 Diverge 1.03 092 N/A  |Install redundent battery supply
REDUNDENT BATT) supply

NORTECH 115 kV. PS-5C:AL6:7:_NEWARK 230KV BATT(FAILURE OF NON- PS5 Non-Redundent battery Low 0.99 0.89 Diverge | 1.03 1.03 1.03 1.00 0.98 Diverge 1.03 0.90 N/A Install redundent battery supply
REDUNDENT BATT) supply
P5-5C:AL6:7:_NEWARK 230KV BATT(FAILURE OF NON- Non-Redundent batt

NWK DIST 230 kv - ( Ps on-Redundent battery Low 0.98 090 | Diverge | 1.02 1.02 1.02 1.00 0.98 Diverge 101 0.90 N/A  |Install redundent battery supply
REDUNDENT BATT) supply

SN JSE A 115 kV PS-5C:AL6:7:_NEWARK 230KV BATT(FAILURE OF NON- PS5 Non-Redundent battery Low 0.97 0.89 Diverge | 1.03 1.03 1.03 1.00 0.99 Diverge 1.02 0.89 N/A Install redundent battery supply
REDUNDENT BATT) supply
P5-5C:AL6:7:_NEWARK 230KV BATT(FAILURE OF NON- Non-Redundent batt

STACK 115 kv - ( Ps on-Redundent battery Low 0.98 090 | Diverge | 1.03 1.04 1.03 1.01 0.96 Diverge 1.02 091 N/A  |Install redundent battery supply
REDUNDENT BATT) supply

STONE 115 kv PS-5C:AL6:7:_NEWARK 230KV BATT(FAILURE OF NON- PS5 Non-Redundent battery Low 0.97 0.89 Diverge | 1.03 1.04 1.03 1.00 0.98 Diverge 1.02 0.89 N/A Install redundent battery supply
REDUNDENT BATT) supply
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Study Area: PG&E Greater Bay Area
HighlLow Voltages ‘\‘7 California 15O
Voltage PU (Baseline Scenarios) Voltage PU (Sensitivity Scenarios)
Substation Contingency (All and Worst P6) Category Category Description 2024 2027 2032 2024 Spring | 2027 Spring | 2024 Winter 2927 2932 2024 SP Heavy 2024 OP 2027 SP High Project & Potential Mitigation Solutions
High/Low Voltage Summer | Summer | Summer Off-Peak | Off-Peak Peak Winter Winter | Renewable & Sensifivit CEC Forecast 2035 ATE
Peak Peak Peak Peak Peak Min Gas Gen ¥

P5-5C:AL6:7:_NEWARK 230KV BATT(FAILURE OF NON- Non-Redundent batt

SUNOL 60 kv - ( Ps on-Redundent battery Low 099 095 | Diverge | 105 1.04 1.02 1.00 0.97 Diverge 1.03 095 N/A  |Install redundent battery supply
REDUNDENT BATT) supply

TRIMBLE 115 KV PS-5C:AL6:7:_NEWARK 230KV BATT(FAILURE OF NON- PS5 Non-Redundent battery Low 0.98 0.90 Diverge | 1.03 1.02 1.03 1.00 0.98 Diverge 1.02 0.90 N/A Install redundent battery supply
REDUNDENT BATT) supply
P5-5C:AL6:7:_NEWARK 230KV BATT(FAILURE OF NON- Non-Redundent batt

WESTRN_D 115 kv - ( Ps on-Redundent battery Low 0.98 091 | Diverge | 102 1.02 1.02 1.00 0.97 Diverge 1.02 091 N/A  |Install redundent battery supply
REDUNDENT BATT) supply

AWSGILROY1 115 kV PS-5C:A18:1:_METCALF 500-230KV BATT(FAILURE OF NON- P5 Non-Redundent battery Low Diverge Diverge Diverge 0.92 0.95 0.90 0.90 Diverge Diverge 0.88 Diverge N/A Install redundent battery supply
REDUNDENT BATT) supply
P5-5C:AL8:1:_METCALF 500-230KV BATT(FAILURE OF NON- Non-Redundent batt

AWSGILROY2 115 kV - ( Ps on-Redundent battery Low Diverge | Diverge | Diverge | 092 0.95 0.90 090 | Diverge | Diverge 0.88 Diverge N/A |Install redundent battery supply
REDUNDENT BATT) supply

GILROY F 115 kV PS-5C:A18:1:_METCALF 500-230KV BATT(FAILURE OF NON- P5 Non-Redundent battery Low Diverge Diverge Diverge 0.92 0.95 0.90 0.90 Diverge Diverge 0.88 Diverge N/A Install redundent battery supply
REDUNDENT BATT) supply
P5-5C:AL8:1:_METCALF 500-230KV BATT(FAILURE OF NON- Non-Redundent batt

LLAGAS 115 kv - ( Ps on-Redundent battery Low Diverge | Diverge | Diverge | 092 0.95 0.90 0.0 | Diverge | Diverge 0.88 Diverge N/A  |Install redundent battery supply
REDUNDENT BATT) supply

MRGN HIL 115 kV/ PS-5C:A18:1:_METCALF 500-230KV BATT(FAILURE OF NON- P5 Non-Redundent battery Low Diverge Diverge Diverge 0.93 0.94 0.91 0.91 Diverge Diverge 0.89 Diverge N/A Install redundent battery supply
REDUNDENT BATT) supply

ALMADEN 60 kv PS-5CiAL8:19:_METCALF 115KV BATT(FAILURE OF NON- Ps Non-Redundent battery Low 0.88 0.84 0.88 1.00 1.04 0.98 0.95 0.95 0.83 1.00 0.83 NConv [Install redundent battery supply
REDUNDENT BATT) supply

AWSGILROY1 115 KV PS-5C:A18:19:_METCALF 115KV BATT(FAILURE OF NON- PS5 Non-Redundent battery Low 0.9 0.51 0.98 0.9 1.02 0.9 0.83 0.72 >0.9 0.9 0.85 NConv |Install redundent battery supply
REDUNDENT BATT) supply

AWSGILROY2 115 kV PS-5CiAL8:19:_METCALF 115KV BATT(FAILURE OF NON- Ps Non-Redundent battery Low 0.9 051 0.98 09 1.02 09 0.83 0.72 0.9 09 0.85 NConv [Install redundent battery supply
REDUNDENT BATT) supply

BARTLP 115 kv PS-5C:A18:19:_METCALF 115KV BATT(FAILURE OF NON- PS5 Non-Redundent battery Low 0.93 091 0.90 1.02 1.03 1.00 0.99 0.95 091 1.02 0.90 NConv |Install redundent battery supply
REDUNDENT BATT) supply
P5-5C:A18:19;_METCALF 115KV BATT(FAILURE OF NON- Non-Redundent batt

CALTRAINSS) 115 kV - ( Ps on-Redundent battery Low 093 0.89 0.95 1.00 101 0.99 0.97 1.00 0.89 1.00 0.88 N/A  |Install redundent battery supply
REDUNDENT BATT) supply

EL PATIO 115 kv PS-5C:A18:19:_METCALF 115KV BATT(FAILURE OF NON- PS5 Non-Redundent battery Low 0.92 0.88 0.94 1.00 1.01 0.99 0.97 0.99 0.88 1.00 0.87 N/A Install redundent battery supply
REDUNDENT BATT) supply
P5-5C:A18:19;_METCALF 115KV BATT(FAILURE OF NON- Non-Redundent batt

EVRGRN 1115 kv - ( Ps on-Redundent battery Low 0.90 0.86 0.93 0.99 101 0.99 0.96 0.98 087 0.99 0.85 N/A  |Install redundent battery supply
REDUNDENT BATT) supply

FMC 115 kv PS-5C:A18:19:_METCALF 115KV BATT(FAILURE OF NON- PS5 Non-Redundent battery Low 0.93 0.89 0.95 1.00 1.01 0.99 0.97 1.00 0.89 1.00 0.88 N/A Install redundent battery supply
REDUNDENT BATT) supply
P5-5C:A18:19;_METCALF 115KV BATT(FAILURE OF NON- Non-Redundent batt

GILROY F 115 kv - ( Ps on-Redundent battery Low 0.9 0.9 0.98 09 1.02 09 0.83 09 0.9 09 0.86 N/A  |Install redundent battery supply
REDUNDENT BATT) supply

LLAGAS 115 kV PS-5C:A18:19:_METCALF 115KV BATT(FAILURE OF NON- PS5 Non-Redundent battery Low 0.9 0.50 0.98 0.9 1.02 0.9 0.83 0.72 >0.9 0.9 0.85 NConv |Install redundent battery supply
REDUNDENT BATT) supply

MABURY 115 kv PS-5CiAL8:19:_METCALF 115KV BATT(FAILURE OF NON- Ps Non-Redundent battery Low 093 091 0.90 1.02 1.03 1.00 0.99 0.95 091 1.02 0.90 NConv [Install redundent battery supply
REDUNDENT BATT) supply

MABURY 60 kV PS-5C:A18:19:_METCALF 115KV BATT(FAILURE OF NON- PS5 Non-Redundent battery Low 0.90 0.86 0.91 1.00 1.03 0.99 0.96 0.97 0.86 1.00 0.85 NConv |Install redundent battery supply
REDUNDENT BATT) supply

MCKEE 115 kv PS-5CiAL8:19:_METCALF 115KV BATT(FAILURE OF NON- Ps Non-Redundent battery Low 093 091 0.89 1.02 1.02 1.00 0.99 0.94 091 1.02 0.90 NConv [Install redundent battery supply
REDUNDENT BATT) supply

MRGN HIL 115 kv PS-5C:A18:19:_METCALF 115KV BATT(FAILURE OF NON- PS5 Non-Redundent battery Low 0.9 0.61 0.96 0.9 1.02 0.9 0.87 0.77 >0.9 0.9 0.87 NConv |Install redundent battery supply
REDUNDENT BATT) supply

PIERCY 115 kv PS-5CiAL8:19:_METCALF 115KV BATT(FAILURE OF NON- Ps Non-Redundent battery Low 092 0.90 0.88 101 1.00 1.00 0.98 0.94 0.90 1.01 0.89 NConv [Install redundent battery supply
REDUNDENT BATT) supply

SN JSE A 115 kV PS-5C:A18:19:_METCALF 115KV BATT(FAILURE OF NON- PS5 Non-Redundent battery Low 0.92 0.88 0.95 1.00 1.01 0.99 0.97 0.99 0.88 1.00 0.87 N/A Install redundent battery supply
REDUNDENT BATT) supply
P5-5C:A18:19;_METCALF 115KV BATT(FAILURE OF NON- Non-Redundent batt

STONE 115 kv - ( Ps on-Redundent battery Low 0.90 0.86 0.92 0.99 1.00 0.98 0.96 0.97 0.86 0.99 0.85 N/A  |Install redundent battery supply
REDUNDENT BATT) supply

SWIFT 115 kv PS-5C:A18:19:_METCALF 115KV BATT(FAILURE OF NON- PS5 Non-Redundent battery Low 0.94 091 0.90 1.02 1.02 1.02 1.00 0.94 0.92 1.02 091 NConv |Install redundent battery supply
REDUNDENT BATT) supply

ALMADEN 60 kv PS-5C:AL8:3:_LOS ESTEROS 230-115KV BATTIFAILURE OF Ps Non-Redundent battery Low 095 0.90 0.93 1.03 1.07 1.01 0.99 0.97 0.90 1.03 0.90 083 |[Install redundent battery supply
NON-REDUNDENT BATT) supply

CALTRAINSS) 115 kV PS-5C:A18:3:_LOS ESTEROS 230-115KV BATT(FAILURE OF PS5 Non-Redundent battery Low 0.95 0.89 0.96 1.01 1.02 1.01 0.98 0.99 091 1.01 0.89 0.88 Install redundent battery supply
NON-REDUNDENT BATT) supply
P5-5C:A18:3:_LOS ESTEROS 230-115KV BATT(FAILURE OF Non-Redundent batt

FMC 115 kv = ( Ps on-Redundent battery Low 095 0.89 0.96 101 1.02 1.01 0.98 0.99 091 1.01 0.89 0.88 |Install redundent battery supply
NON-REDUNDENT BATT) supply

MONTAGUE 115 kv PS-5C:A18:3:_LOS ESTEROS 230-115KV BATT(FAILURE OF PS5 Non-Redundent battery Low 0.95 0.90 0.94 1.01 1.01 1.01 0.99 0.98 0.90 1.00 0.90 0.86 Install redundent battery supply
NON-REDUNDENT BATT) supply
P5-5C:A18:3:_LOS ESTEROS 230-115KV BATT(FAILURE OF Non-Redundent batt

NORTECH 115 kv = ( Ps on-Redundent battery Low 0.96 0.89 0.95 1.00 1.00 1.00 0.96 0.98 092 1.00 0.88 0.87  |Install redundent battery supply
NON-REDUNDENT BATT) supply

CLAYTN 115 kV PS-5C:A8:3: PITTSBURG PP 230-115KV BATT(FAILURE OF PS5 Non-Redundent battery Low 0.78 0.72 0.47 1.01 1.06 111 111 0.58 0.65 1.00 0.59 NConv |Install redundent battery supply
NON-REDUNDENT BATT) supply
P5-5C:A8:3:_PITTSBURG PP 230-115KV BATT(FAILURE OF Non-Redundent batt

LAKEWD-C 115 kV . ( Ps on-Redundent battery Low 0.81 0.76 0.53 101 1.06 110 110 0.63 0.69 1.00 0.64 NConv [Install redundent battery supply
NON-REDUNDENT BATT) supply

LAKEWD-M 115 kV PS-5C:A8:3: PITTSBURG PP 230-115KV BATT(FAILURE OF PS5 Non-Redundent battery Low 0.81 0.76 0.53 1.01 1.06 1.10 1.10 0.64 0.70 1.00 0.64 NConv |Install redundent battery supply
NON-REDUNDENT BATT) supply
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High/Low Voltages

PG&E Greater Bay Area
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Voltage PU (Baseline Scenarios)

Voltage PU (Sensitivity Scenarios)

Substation Contingency (All and Worst P6) Category Category Description 2024 2027 2032 2024 Spring | 2027 Spring | 2024 Winter 2927 2932 2024 SP Heavy 2024 OP 2027 SP High Project & Potential Mitigation Solutions
High/Low Voltage Summer Summer Summer Off-Peak | Off-Peak Peak Winter Winter Renewable & Sensifivit CEC Forecast 2035 ATE
Peak Peak Peak Peak Peak Min Gas Gen ¥

MEDW LNE 115 kv PS-5C:A8:3: PITISBURG PP 230-115KV BATT(FAILURE OF Ps Non-Redundent battery Low 077 071 0.45 101 1.06 111 111 0.57 0.63 1.00 057 NConv  [Install redundent battery supply
NON-REDUNDENT BATT) supply

SANRAMON 230 kV PS-5C:A8:3:_PITTSBURG PP 230-115KV BATT(FAILURE OF Ps Non-Redundent battery Low 0.94 0.93 0.87 101 1.04 101 1.00 0.92 0.93 1.00 0.91 NConv |Install redundent battery supply
NON-REDUNDENT BATT) supply
P5-5C:A8:3:_PITTSBURG PP 230-115KV BATT(FAILURE OF Non-Redundent batt

WALNUTCR 115 kV - ( P5 on-Redundent battery Low 0.77 071 0.46 1.01 1.06 111 111 057 0.63 1.00 057 NConv [Install redundent battery supply
NON-REDUNDENT BATT) supply

EL CRRTO 115 kV PS-5C:A8:6: SOBRANTE 230-115KV BATT(FAILURE OF NON- Ps Non-Redundent battery Low 0.90 0.92 0.95 0.98 1.05 0.95 0.95 0.88 0.87 0.97 0.92 0.88 Install redundent battery supply
REDUNDENT BATT) supply
P5-5C:A8:6:_SOBRANTE 230-115KV BATT(FAILURE OF NON- Non-Redundent batt

VALLY VW 115 kv - ( Ps on-Redundent battery Low 091 093 0.96 0.98 1.05 0.96 0.96 0.89 087 0.98 093 089 |[Install redundent battery supply
REDUNDENT BATT) supply

MORAGA.C 115 kV PS-5C:A8:8: MORAGA 230-115KV BATT(FAILURE OF NON- PS5 Non-Redundent battery Low 0.9 0.9 0.9 1.03 0.9 1.01 0.9 50.9 0.89 1.02 0.9 N/A Install redundent battery supply
REDUNDENT BATT) supply
P5-5C:A9:2:_MARTIN (SF H) 230-115-60KV BATT(FAILURE OF Non-Redundent batt

EMBRCDRD 230 kv . (SFH) ( Ps on-Redundent battery Low 097 | Diverge | Diverge | 0.8 1.07 0.92 0.90 0.94 1.00 0.97 Diverge N/A  |Install redundent battery supply
NON-REDUNDENT BATT) supply

POTRERO 230 kV PS-5C:A9:2:_ MARTIN (SF H) 230-115-60KV BATT(FAILURE OF Ps Non-Redundent battery Low 0.96 Diverge | Diverge 0.98 1.06 0.92 0.90 0.94 1.00 0.97 Diverge N/A Install redundent battery supply
NON-REDUNDENT BATT) supply
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Study Area: PG&E Greater Bay Area
L ™ ; :
Voltage Deviation { “ CCIl |Forn|0 ISO
Post Cont. Voltage Deviation % (Baseline Scenarios) Post Cont. Voltage Deviation % (Sensitivity Scenarios)
Substation Contingency (All and Worst P6) Category Categow 2024 2027 2032 2024 Spring | 2027 Spring | 2024 Winter [ 2027 Winter | 2032 Winter 2024 SP Heavy .. .| 2027 SP High CEC Project & Potential Mitigation Solutions
Description Summer | Summer | Summer Renewable & Min | 2024 OP Sensitivity 2035 ATE
Off-Peak | Off-Peak Peak Peak Peak Forecast
Peak Peak Peak Gas Gen
P1-2:A10:1:_EASTSHORE-SAN MATEO o
AMAZONHYWD 230 kV 230KV [4650] P1 N-1 <8 <8 <8 <8 <8 <8 <8 <8 11 <8 <8 N/A Sensitivity only
P1-2:A16:13:_EASTSHORE-SAN MATEO o
AMAZONHYWD 230 kV 230KV [4650] P1 N-1 <8 <8 <8 <8 <8 <8 <8 <8 11 <8 <8 N/A Sensitivity only
P1-2:A17:34:_MONTA VISTA-LOS " .
LOS GATS 60 kv GATOS 60KV [7610] P1 N-1 11 13 15 <8 <8 <8 <8 11 11 <8 12 23 Disable automatics
P1-2:A18:37:_METCALF-MORGAN HILL o
MRGN HIL 115 kV 115KV [2570] P1 N-1 <8 <8 <8 <8 <8 <8 <8 <8 12 <8 <8 N/A Sensitivity only
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2022-2023 ISO Reliability Assessment - Study Results

Study Area:

Transient Stability

PG&E Greater Bay Area

& California I1SO

Contingency

Category

Category Description

Transient Stability Performance

Baseline Scenarios

Sensitivity Scenarios

2024 Spring Off-Peak

2027 Summer Peak

2032 Summer Peak

2032 Spring Off-Peak

Potential Mitigation Solutions

2024 SP Heavy Renewable &
Min Gas Gen

2027 SP High CEC Forecast

Failure of non-redundant DC battery supplying

Non-Redundent battery

Potential WECC/NERC

Potential WECC/NERC

Potential WECC/NERC

Potential WECC/NERC

Potential WECC/NERC

Potential WECC/NERC

clearing.

P5 Install redundent battery suppl
MORAGA 230kV and 115 kV Buses supply criteria violation criteria violation criteria violation criteria violation criteria violation criteria violation Y ¥ supply
Failure of non-redundant DC battery supplying P Non-Redundent battery Potential WECC/NERC Potential WECC/NERC Potential WECC/NERC Potential WECC/NERC Potential WECC/NERC Potential WECC/NERC Install redundent battery suppl
u U|
MISSION (SF X) 115 kV Bus supply criteria violation criteria violation criteria violation criteria violation criteria violation criteria violation ¥ supply
Failure of non-redundant DC battery supplying P Non-Redundent battery Potential WECC/NERC Potential WECC/NERC Potential WECC/NERC Potential WECC/NERC Potential WECC/NERC Potential WECC/NERC Install redundent battery suppl
u U|
SAN JOSE A 115 kV Buses supply criteria violation criteria violation criteria violation criteria violation criteria violation criteria violation ¥ supply
Permanent fault on Contra Costa-Moraga Nos. P7 DCTL No issue No issue No issue No issue No issue No issue No mitigation required
Issu Issu Issu Issu Issu Issu 1t; [ ul
CK 182 230KV lines & q
Temporary fault on Contra Costa-Moraga Nos. P7 DCTL No issue No issue No issue No issue No issue No issue No mitigation required
Issu Issu Issu Issu Issu Issu 1t; [ ul
CK 182 230KV lines & q
Permanent fault on Tesla-Newark 230kV and . . . Potential WECC/NERC . . . .
) P7 DCTL No issue No issue No issue B . No issue No issue Continue to monitor
Tesla-Ravenswood 230kV lines criteria violation
Temporary fault on Tesla-Newark 230kV and . . Potential WECC/NERC Potential WECC/NERC . . . .
) P7 DCTL No issue No issue B . B R No issue No issue Continue to monitor
Tesla-Ravenswood 230kV lines criteria violation criteria violation
Metcalf 500/230 kV #13 Transformer 3@ fault . . Potential WECC/NERC Potential WECC/NERC . Potential WECC/NERC . .
. . P1 N-1 No issue No issue o o No issue o Continue to monitor
with normal clearing. criteria violation criteria violation criteria violation
Metcalf 500/230 kV #13 Transformer 3@ fault
) / ) ) i ¢ . . . Potential WECC/NERC Potential WECC/NERC . Potential WECC/NERC . .
with normal clearing with LMEC offline in the P3 G-1/N-1 No issue No issue L : L No issue o Continue to monitor
criteria violation criteria violation criteria violation
base case.
Metcalf 500/230 kV #13 Transformer SLG fault . . Potential WECC/NERC Potential WECC/NERC . . X .
) ) P5 Non-Redundent Relay No issue No issue L ; o No issue No issue Continue to monitor
with delayed clearing. criteria violation criteria violation
Tesla-Newark 230 kV line 3@ fault with normal
Potential WECC/NERC Potential WECC/NERC
clearing with Metcalf 500/230 kV #13 P6 N-1-1 No issue No issue 3 ! L / 3 ! L / No issue No issue Continue to monitor
o criteria violation criteria violation
Transformer offline in the base case.
Metcalf 230 kV bus 3@ fault with normal
Potential WECC/NERC Potential WECC/NERC Potential WECC/NERC
clearing with Metcalf 500/230 kV #13 P6 N-1-1 No issue No issue 3 ! L / 3 ! L / No issue 3 ! L / Continue to monitor
o criteria violation criteria violation criteria violation
Transformer offline in the base case.
Contra Costa-Gateway 230 kV SLG fault with . . . . . . I .
. P5 Non-Redundent Relay No issue No issue No issue No issue No issue No issue No mitigation required
delayed clearing.
Contra Costa-Gateway 230 kV SLG fault
expanded to elements lost due to stuck . . Potential WECC/NERC Potential WECC/NERC . . . .
P4 Stuck breaker No issue No issue L : o No issue No issue Continue to monitor
breaker and clear fault from remote breakers criteria violation criteria violation
with normal clearing time.
TBC SLG fault with normal clearing. P1 N-1 No issue No issue No issue No issue No issue No issue No mitigation required
TBC SLG fault with normal clearing with LMEC
L 8 P3 G-1/N-1 No issue No issue No issue No issue No issue No issue No mitigation required
offline in the base case.
TBC SLG fault with normal clearing with Tesla-
P6 N-1-1 No issue No issue No issue No issue No issue No issue No mitigation required
Newark 230 kV line offline in the base case. & q
Potential WECC/NERC Potential WECC/NERC
Newark 230 kV 3@ fault with normal clearing. P1 N-1 No issue No issue o / o / No issue No issue Continue to monitor
criteria violation criteria violation
Tesla-Newark 230 kV line 3@ fault with normal Potential WECC/NERC
. ) N _Q P3 G-1/N-1 No issue No issue No issue L / No issue No issue Continue to monitor
clearing with LMEC offline in the base case. criteria violation
Monta Vista 230 kV SVD 3@ fault with normal . . Potential WECC/NERC Potential WECC/NERC . . . .
. P1 N-1 No issue No issue e e No issue No issue Continue to monitor
clearing. criteria violation criteria violation
Monta Vista 230 kV SVD 3@ fault with normal Potential WECC/NERC Potential WECC/NERC
) N N Q) P3 G-1/N-1 No issue No issue . / L / No issue No issue Continue to monitor
clearing with LMEC offline in the base case. criteria violation criteria violation
Monta Vista 230 kV SVD SLG fault expanded to
elements lost due to stuck breaker and clear . . . . B . I .
. P4 Stuck breaker No issue No issue No issue No issue No issue No issue No mitigation required
fault from remote breakers with normal
clearing time.
Monta Vista 230 kV SVD SLG fault with delayed . . . . . . L .
P5 Non-Redundent Relay No issue No issue No issue No issue No issue No issue No mitigation required
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Study Area: PG&E Greater Bay Area
Transient Stabilit M . .
Y &> California ISO
Transient Stability Performance
Baseline Scenarios Sensitivity Scenarios
Contingency Category Category Description Potential Mitigation Solutions
. . 2024 SP Heavy Renewable & .
2024 Spring Off-Peak 2027 Summer Peak 2032 Summer Peak 2032 Spring Off-Peak Min Gas Gen 2027 SP High CEC Forecast
Ravenswood 230 kV SVD 3@ fault with normal
Venswos VD 3¢ fault with norma ) ) Potential WECC/NERC Potential WECC/NERC ) Potential WECC/NERC ) )
clearing with Monta Vista 230 kV SVD offline in P6 N-1-1 No issue No issue L : o No issue o Continue to monitor
criteria violation criteria violation criteria violation
the base case.
Metcalf 230 kV bus SLG fault with normal . . Potential WECC/NERC Potential WECC/NERC . . X .
) P2 Bus/Breaker No issue No issue L o No issue No issue Continue to monitor
clearing. criteria violation criteria violation
Metcalf 230 kV line breaker SLG fault with . . Potential WECC/NERC Potential WECC/NERC . . X .
. P2 Bus/Breaker No issue No issue L o No issue No issue Continue to monitor
normal clearing. criteria violation criteria violation
Metcalf 230 kV bus-tie breaker SLG fault with . . Potential WECC/NERC Potential WECC/NERC . . X .
. P2 Bus/Breaker No issue No issue L o No issue No issue Continue to monitor
normal clearing. criteria violation criteria violation
Metcalf 500/230 kV #13 Transformer SLG fault
expanded to elements lost due to stuck . . Potential WECC/NERC Potential WECC/NERC . . . .
P4 Stuck breaker No issue No issue L : o No issue No issue Continue to monitor
breaker and clear fault from remote breakers criteria violation criteria violation
with normal clearing time.
Metcalf 230 kV bus SLG fault expanded to
I ts lost due to stuck break dcl Potential WECC/NERC Potential WECC/NERC
grements fost due fo stuc rt?a erand cear P4 Stuck breaker No issue No issue © ef‘ |a' y / © eh |a. . / No issue No issue Continue to monitor
fault from remote breakers with normal criteria violation criteria violation
clearing time.
Crocket 3@ fault with normal clearing with . . . . . . L .
o P3 G-1/N-1 No issue No issue No issue No issue No issue No issue No mitigation required
LMEC offline in the base case.
LMEC 3@ fault with normal clearing. P1 N-1 No issue No issue No issue No issue No issue No issue No mitigation required
DEC 3@ fault with normal clearing. P1 N-1 No issue No issue No issue No issue No issue No issue No mitigation required
Metcalf 115 kV bus-tie breaker SVD SLG fault
expanded to elements lost due to stuck . . Potential WECC/NERC Potential WECC/NERC . . . .
P4 Stuck breaker No issue No issue L : L No issue No issue Continue to monitor
breaker and clear fault from remote breakers criteria violation criteria violation
with normal clearing time.
Metcalf 115 kV bus SLG fault with delayed P5 Non-Redundent Rela No issue Potential WECC/NERC Potential WECC/NERC Potential WECC/NERC Potential WECC/NERC Potential WECC/NERC PTO to provide actual clearing times and fault
clearing. v criteria violation criteria violation criteria violation criteria violation criteria violation impedances
Los Esteros SLG fault expanded to elements
Potential WECC/NERC Potential WECC/NERC
lost due to stuck breaker and clear fault from P4 Stuck breaker No issue No issue L / s / No issue No issue Continue to monitor
. N criteria violation criteria violation
remote breakers with normal clearing time.
Los Esteros SLG fault with delayed clearing. P5 Non-Redundent Relay No issue No issue No issue No issue No issue No issue No mitigation required
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2022-2023 ISO Reliability Assessment - Study Results

Study Area: PG&E Greater Bay Area
P 4 g
Single Contingency Load Drop & California ISO
Amount of Load Drop (MW)
c 2024 SP
i ategory . . ) ) . , e .
Worst Contingency Category Description 2024 Summer | 2027 Summer | 2032 Summer | 2024 Spring | 2027 Spring | 2024 Winter | 2027 Winter | 2032 Winter Heavy 2024 OP | 2027 SP High Potential Mitigation Solutions
Peak Peak Peak Off-Peak Off-Peak Peak Peak Peak Renewable & [ Sensitivity | CEC Forecast
Min Gas Gen

No single contingency resulted in total load drop of more than 250 MW
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2022-2023 1SO Reliability Assessment - Study Results

Study Area:

PG&E Greater Bay Area

Single Source Substation with more than 100 MW Load

&> Cadlifornia ISO

Substation

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

Potential Mitigation Solutions

No single source substation with more than 100 MW
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