2018-2019 ISO Reliability Assessment - Study Results

Study Area:
Thermal Overloads

PG&E Greater Bay Area

‘i:!‘; California ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

2020 SP
2023 SpOP
Overloaded Facility Contingency (All and Worst P6) Category | Category Description 2020 2023 2028 2_020 20_23 2920 2923 2928 2_023 SP Hi Renew & Heavy _2028 Project & Potential Mitigation Solutions
Summer | Summer | Summer | Spring Off-] Spring Winter Winter Winter | High CEC Min Gas Renewable | Retirement of
Peak Peak Peak Peak Peak Peak Peak Peak Forecast Gen & Min Gas | QF Generations
Gen
Project: Monta Vista 230 kV Bus Upgrade
Montavis 230kV - Section 1D & 2D P2 Bus-Tie Breaker 113 43 39 53 20 81 29 37 46 30 83 39 In-service date: 8/20
AMES-Mountain View 115 kV Short term: Action plan
Monta Vista 115kV Baah Bus #1 (Failure Of P5  [Non-Redundant Relay 82 135 149 39 54 102 58 107 139 49 57 148 |Protection upgrade
Non-Redundent Relay)
Project: Monta Vista 230 kV Bus Upgrade
Montavis 230kV - Section 1D & 2D P2 Bus-Tie Breaker 118 43 40 52 24 82 26 35 47 35 82 40 In-service date: 8/20
AMES-Whisman 115 kV Short term: Action plan
Monta Vista 115kV Baah Bus #1 (Failure Of P5  [Non-Redundant Relay 84 142 156 36 53 104 56 109 146 48 54 156 |Protection upgrade
Non-Redundent Relay)
Cly Lndg 60KV - Section 1D & 2D P2 Bus-Tie Breaker 109 115 126 57 53 112 80 128 118 48 65 126 Non-BES facility
Bair 115/60kV Transformer #1 C:y Lndg 60kV Slzectlon 1D | k P2 Bus 109 115 125 57 53 111 80 128 117 48 65 126 Non-BES facility
_CrlbyandZ 115/60kV Tb 2 & Cly Lnd 115/60kv P6 N-1-1 148 155 172 <100 <100 157 112 182 160 <100 <100 173 Non-BES facility
(B:f;rﬁgg;ey Landing #1 60kV [6200] (BIAtp1- | by ine Section wio Fault 95 102 99 44 39 88 58 9% 105 36 51 99 Non-BES facility
Cly Lndg 60KV - Section 1D & 2D P2 Bus-Tie Breaker 95 102 101 44 39 89 58 96 105 35 51 101 Non-BES facility
Bair-Cooley Landing #1 60kV Line Cly Lndg 60kV Section 1D P2 Bus 96 102 102 44 39 89 58 97 105 35 51 102 Non-BES facility
Project: Jefferson - Stanford #2 60 kV Line
%yzmd L15/60kVTb 1 & Cly Lnd2 115/60kv P [N-1-1 125 132 145 <100 | <100 122 <100 144 136 <100 <100 146 |in-service date: TBD
Short term: Operating solution
Project: Jefferson - Stanford #2 60 kV Line
Bair-Cooley Landing #2 60kV Line %yand 115/60kvTb 1.& Cly Lnd2 115/60kv P6 N-1-1 119 127 142 <100 <100 <100 <100 113 131 <100 <100 143 In-service date: TBD
Short term: Operating solution
C.Costa 230kV - Section 2F & 1F P2 Bus-Tie Breaker 84 93 98 13 14 39 68 69 107 23 40 99 Continue to monitor future load forecast
Moraga 230kV - Section 2D & 1D P2 Bus-Tie Breaker 88 98 110 18 23 55 66 76 106 27 46 110 Continue to monitor future load forecast
Newark D 230kV Section 1D P2 Bus 84 91 108 24 24 59 64 74 102 21 54 108 Continue to monitor future load forecast
Cayetano-Lone Tree (Lone Tree-USWP) ggg\gk D Section 1D & Newark E Section 18 P2  |Bus-Tie Breaker 88 96 113 26 26 60 68 7 107 23 58 113 Continue to monitor future load forecast
230KV Line
Contra Costa-Moraga Nos. 1 & 2 230 kV Lines P7 DCTL 85 95 106 17 21 52 64 74 103 25 43 106 Continue to monitor future load forecast
Tesla-Newark No.1 And Tesla-Ravenswood P7  [DCTL 82 9 105 24 26 60 60 74 99 26 47 105 Continue to monitor future load forecast
230 kV Lines
Contra Costa-Las Positas 230kV [4510] P1 N-1 88 101 99 19 20 49 68 71 101 34 57 99 Continue to monitor future load forecast
C.Costa 230kV - Section 2F & 1F P2 Bus-Tie Breaker 91 105 98 15 15 39 75 69 108 35 53 99 Continue to monitor future load forecast
Moraga 230kV - Section 2D & 1D P2 Bus-Tie Breaker 95 110 110 20 24 55 73 76 108 40 59 110 Continue to monitor future load forecast
Newark D 230kV Section 1D P2 Bus 91 103 108 26 25 59 70 74 103 34 66 108 Continue to monitor future load forecast
Cayetanp -Lone Tree (USWP-Cayetano) Newark D Section 1D & Newark & Section 1E P2 Bus-Tie Breaker 95 108 113 28 27 61 74 77 109 36 71 113 Continue to monitor future load forecast
230kV Line 230kV
Contra Costa-Moraga Nos. 1 & 2 230 kV Lines P7 DCTL 92 106 106 19 22 52 71 74 104 38 56 106 Continue to monitor future load forecast
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Tesla-Newark No.1 And Tesla-Ravenswood P7  |ocTL 89 102 105 25 27 60 66 75 100 38 60 105 |Continue to monitor future load forecast
230 kV Lines
Christie-Sobrante (Oleum-Sobrante) 115kV ffg@”[t;go?l LI5kV[3720] & Sobrante-G #2 | = pg |14 141 112 121 <100 <100 122 <100 107 111 <100 <100 130 [Rerate, reconductor or preferred resource
Line
Sobrante-G Nos. 1 & 2 115kV Lines P7 DCTL 141 114 124 57 56 122 103 109 115 56 92 131 Rerate, reconductor or preferred resource
Eastshore 230/115kV Transformer #1 E. Shore 230kV - Middle Breaker Bay 3 P2 Bus-Tie Breaker 97 107 78 26 17 56 92 106 114 10 38 78 Continue to monitor future load forecast
Tfsskflogulsl‘r’ KVBus Tie Breaker TONRS 300 | 55 |ays-Tie Breaker 64 o1 113 37 45 58 59 77 92 45 63 113 |Continue to monitor future load forecast
i’;?(r\r/‘ 2 Section 2D & Evrgrn 1 Section 1D P2 |Bus-Tie Breaker 56 85 103 38 48 52 49 65 84 50 57 103 |Continue to monitor future load forecast
';,"E;‘t'fLiEnélE LISkV & Metcal-Coyote Pumping | - oy |5 Tie Breaker 58 87 106 33 41 51 53 69 86 42 52 105 |Continue to monitor future load forecast
Mtcalf E 115kV - Section 1E & 2E P2 Bus-Tie Breaker 89 124 151 47 54 80 79 101 123 54 76 151 Continue to monitor future load forecast
Mtcalf E 115kV Section 1E P2 Bus 58 87 106 33 41 51 53 69 86 42 52 105 Continue to monitor future load forecast
Mtcalf E 115kV Section 2E P2 Bus 59 88 106 34 41 52 53 70 86 42 53 106 Continue to monitor future load forecast
Dvragtl 13.80kV & Dvrhgt2 13.80kV & Dvrast3
13.80kV Gen Units & San Jose B-Stone- P3 G1IN1 <100 <100 103 <100 <100 <100 <100 <100 <100 <100 <100 103 Continue to monitor future load forecast
Evergreen 115kV [1550]
El Patio-San Jose Sta. 'A' 115 kV Line Los Esteros 115KV Baah Bus #2 (Failure Of P5 Non-Redundant Relay 69 85 104 32 38 63 61 79 87 38 56 104 Protection upgrade
Non-Redundent Relay)
Los Esteros 230 kv Baah Bus #1 (Faiure Of P5  [Non-Redundant Relay 65 101 122 41 48 58 56 75 101 47 70 122 Protection upgrade
Non-Redundent Relay)
Los Esteros 230 kv Baah Bus #2 (Failure Of P5 Non-Redundant Relay 69 107 130 47 53 64 60 80 107 55 75 130 Protection upgrade
Non-Redundent Relay)
Palo Alto Sw. Sta. 115kV DBDB Bus #1 .
(Failure Of Non-Redundent Relay) P5 Non-Redundant Relay 69 86 106 31 38 63 61 80 87 38 56 106 Protection upgrade
Metcalf - Evergreen #1 And #2 115 kV Lines P7 DCTL 72 102 123 42 49 67 63 82 102 50 68 123 Continue to monitor future load forecast
Newark - Los Esteros & Los Esteros - Metcalf P7  |DCTL 69 107 130 47 53 64 60 80 107 55 75 130 Continue to monitor future load forecast
230 kV Lines
Tesla - Newark No.2 And Metcalf - Los Esteros P7  |DCTL 58 84 105 36 44 57 49 67 82 45 56 105 Continue to monitor future load forecast
230 kV Lines
Fibergla-Walsh 60 kV (SVP) SRS-Fairview 60 kV & KRS-Duane 115 kV P6 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 103 <100 <100 <100 Non-BES facility
FMC-San Jose 'B' 115 kV Line Tfsskflogulsl‘r’ KVBus Tie Breaker TONRS 300 | 55 |ays.Tie Breaker 67 95 131 33 48 57 66 9 100 47 70 132 |Continue to monitor future load forecast
;eﬁersn 230/60kV Tb 1 & Jeffersn 230/60kV Tb| e 1y 4 4 143 143 148 <100 <100 169 128 179 140 <100 101 148 [Non-BES facility
Jefferson 230 kv Baah Bus #1 (Failure OfNon-| 5o peiindant Relay | 143 143 148 90 78 170 128 177 140 70 101 148 |Protection upgrade
Redundent Relay)
Jefferson-Hillsdale JCT 60kV Line i -
if&iﬁﬁgffﬁegyfaah Bus#2 (Failure OfNon-1 oo |\ Redundant Relay | 146 143 154 01 78 172 130 183 141 7 102 153 |Protection upgrade
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2020 SP
2023 SpOP
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Gen
Project: Jefferson - Stanford #2 60 kV Line
Monta Vista-Jefferson Nos. 1 & 2 230 kV Lines P7 DCTL 147 143 154 89 77 172 131 183 141 71 102 153 In-service date: TBD
Short term: Operating solution
Jefferson 230 kv Baah Bus #2 (Failure Of Non-| - o5y oot ingant Relay 9% 92 97 76 76 100 90 102 87 74 82 07 Protection upgrade
Redundent Relay)
Jefferson-Stanford #1 60kV Line Project; Jefferson - Stanford #2 60 kV Line
Monta Vista-Jefferson Nos. 1 & 2 230 kV Lines P7 DCTL 95 92 97 76 75 101 91 102 87 74 82 97 In-service date: TBD
Short term: Operating solution
Tfsskflogulsl‘r’ KVBus Tie Breaker TONRS 300 | by |35 Tie Breaker 92 125 179 49 62 86 100 134 132 63 101 180 |Continue to monitor future load forecast
Kifer-FMC 115 kV Line
;g; 'E\S}teros'NO”ECh LISkV[A03Z] & SSSNRS | pg Iy1.9 <100 | <100 114 <100 | <100 | <100 | <100 | <100 <100 <100 <100 116 |Continue to monitor future load forecast
C.Costa 230kV - Section 1E & 2E P2 Bus-Tie Breaker 84 99 102 16 20 33 59 59 104 36 50 102 Continue to monitor future load forecast
) . C.Costa 230kV - Section 2F & 1F P2 Bus-Tie Breaker 79 95 89 13 14 16 61 50 105 39 47 90 Continue to monitor future load forecast
Las Positas-Newark 230kV Line - - - -
C.Costa 230kV - Section 2F & 2E P2 Bus-Tie Breaker 94 111 111 18 21 32 68 63 118 43 57 111 Continue to monitor future load forecast
Moraga 230kV - Section 2D & 1D P2 Bus-Tie Breaker 83 101 104 17 24 35 58 57 103 44 54 104 Continue to monitor future load forecast
Newark D Section 1D & Newark E Section 1E ' . .
Los Esteros-Metcalf 230 kV Line 230KV P2 Bus-Tie Breaker 63 88 101 41 41 61 52 65 87 40 65 101 Continue to monitor future load forecast
Newark E 230kV - Section 1E & 2E P2 Bus-Tie Breaker 64 88 101 41 40 60 53 65 88 38 66 101 Continue to monitor future load forecast
SSS 230/230kV Th 1 P1 N-1 81 79 101 31 35 60 64 80 86 34 62 101 Continue to monitor future load forecast
SSS-NRS 230 kV P1 N-1 81 79 102 30 34 60 64 81 87 34 62 102 Continue to monitor future load forecast
Ls Estrs 230kV - Middle Breaker Bay 8 P2 Bus-Tie Breaker 81 79 101 31 35 60 64 80 86 34 62 101 Continue to monitor future load forecast
NRS 400 115 kV Bus P2 Bus 88 92 118 34 39 63 70 89 100 38 71 118 Continue to monitor future load forecast
Los Esteros-Nortech 115 kV Line Dyractl 13,80k & Durbat2 13.80KV & Dyrast3
vrag . vrbg . vras . .
13.80kV Gen Units & SSS-NRS 230 kv P3 G1IN1 <100 <100 124 <100 <100 <100 <100 <100 <100 <100 <100 126 Continue to monitor future load forecast
[SZ%Z']\'RS 230 kV & FMC-San Jose B 115k P6  [N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 107 <100 <100 <100 |Sensitivity only
FMC-San Jose B 115kV[2021] & Los Esteros- P6 N-1-1 <100 <100 104 <100 <100 <100 <100 <100 <100 <100 <100 104 Continue to monitor future load forecast
Nortech 115kV [4032]
L_os Esteros-Silicon Switching Station 230 kV|Los Esteros 115kV Baah Bus #2 (Failure Of P5  [Non-Redundant Relay 83 92 101 57 59 - 81 01 9% 60 79 101 Protection upgrade
Line Non-Redundent Relay)
Palo Alto Sw. Sta. 115kV DBDB Bus #1 .
(Failure Of Non-Redundent Relay) P5 Non-Redundant Relay 85 93 101 58 60 79 83 91 97 61 81 101 Protection upgrade
Pitsbg D 230kV - Section 2D & 1D P2 Bus-Tie Breaker 18 24 62 112 31 44 13 20 20 35 42 45 Reduce Pittsburg 115 kV area gen
Pitsbg D 230kV Section 1D P2 Bus 63 45 23 125 40 48 45 55 45 76 78 42 Reduce Pittshurg 115 kV area gen
Project: North Tower 115 kV Looping Project
Pitshg D 230kV Section 2D P2 Bus 111 95 77 181 22 85 75 96 91 26 121 93 In-service date: 12/21
Short term; Action Plan
Martinez-Oleum 115kV Line i i i i
zggs\‘-’/ D Section 1D & Pitsbg E Section 1€ P2 |Bus-Tie Breaker 60 12 21 122 1 47 44 54 39 78 73 40 |Reduce Pittsburg 115 kV area gen
Sobrante 115kV - Section 1D & 2D P2 Bus-Tie Breaker 270 208 220 138 94 215 155 179 216 83 167 267 Sobrante bus upgrade
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Peak Peak Peak Peak Peak Peak Peak Peak Forecast Gen & Min Gas | QF Generations
Gen
Project: North Tower 115 kV Looping Project
Sobrante-G Nos. 1 & 2 115kV Lines P7 DCTL 112 82 81 80 42 95 61 73 88 31 71 96 In-service date: 12/21
Short term: Action Plan
Martinez-Sobrante 115kV Line Pitshg D 230kV Section 2D P2 Bus 82 102 88 151 17 64 65 100 99 20 100 99 Reduce Pittshurg 115 kV area gen
Martin-Larkin (HY-1) 115kV Cable :1Ylifl>k(\L/J ?Si;ég]round Idle) 115kV [9952] & X-Y P6 N-1-1 118 123 129 <100 <100 117 <100 125 122 <100 <100 129 Larkin bus upgrade (PG&E maintenance project)
o . Project; Jefferson - Stanford #2 60 kV Line
Martin-Sneath Lane 60KV Line Martin-Millorae #1 115kV [2230] & Millorae-San | e |\ 1 9 116 116 107 <100 | <100 101 <100 | <100 135 <100 <100 119 |In-service date: TBD
Mateo #1 115KV [2640] ) ) .
Short term: Operating solution
Metcalf 230/115 KV Trans No. 1 Metcalf 230kV - Sect.lon 2D & 2E P2 Bus-Tie Breaker 99 100 115 58 48 113 79 90 101 46 96 115 Metcalf bus upgrade or preferred resource
Mtcalf D 115kV Section 1X P2 Bus 82 69 77 53 37 105 59 66 71 39 90 76 Metcalf bus upgrade or preferred resource
Metcalf 230kV - Section 1D & 1E P2 Bus-Tie Breaker 95 93 104 52 42 105 77 85 95 40 87 104 Metcalf bus upgrade or preferred resource
Metcalf 230kV - Section 1D & 2D P2 Bus-Tie Breaker 106 108 121 60 49 118 86 96 109 47 98 121 Metcalf bus upgrade or preferred resource
Metcalf 230/115 kV Trans No. 2 Mtcalf E 115kV Section 1Y P2 Bus 94 108 122 46 44 93 82 96 109 42 76 121 Metcalf bus upgrade or preferred resource
g";falf 230/115kV Tb 1 & Metcalf 230/115kV P6  [N-1-1 <100 <100 100 <100 <100 <100 <100 <100 <100 <100 <100 100 |Metcalf bus upgrade or preferred resource
Metcalf 230kV - Section 1D & 2D P2 Bus-Tie Breaker 103 105 117 58 48 114 83 93 106 45 95 117 Metcalf bus upgrade or preferred resource
Metcalf 230/115 kV Trans No. 3 Metcalf 230kV - Section 2D & 2E P2 Bus-Tie Breaker 98 100 115 57 48 111 79 90 101 46 95 115 Metcalf bus upgrade or preferred resource
Mtcalf E 115kV Section 2X P2 Bus 93 107 120 45 43 92 82 95 108 42 76 120 Metcalf bus upgrade or preferred resource
Metcalf 230kV - Section 1D & 1E P2 Bus-Tie Breaker 95 93 104 52 42 106 77 85 95 41 88 104 Metcalf bus upgrade or preferred resource
Metcalf 230/115 kV Trans No. 4 Metcalf 230kV - Section 1E & 2E P2 Bus-Tie Breaker 90 87 100 51 41 102 72 81 89 40 87 99 Metcalf bus upgrade or preferred resource
Mtcalf D 115kV Section 2Y P2 Bus 80 67 75 51 37 102 58 65 70 38 88 75 Metcalf bus upgrade or preferred resource
Mtcalf D - 2D 115kV & Metcalf-El Patio #2 Line P2 Non-Bus-Tie Breaker 70 90 105 32 34 55 59 69 91 32 56 104 Continue to monitor future load forecast
Mtcalf D 115kV Section 2D P2 Bus 70 90 104 32 34 55 59 69 91 32 56 104 Continue to monitor future load forecast
Metcalf-El Patio No. 1 115 kV Line Mtcalf E 115kV - Section 1E & 2E P2 Bus-Tie Breaker 72 91 108 33 34 59 59 71 92 32 58 108 Continue to monitor future load forecast
Mtcalf D - 2D 115kV & Metcalf-El Patio #2 Line P2 Non-Bus-Tie Breaker 70 90 104 32 34 55 59 69 91 32 56 104 Continue to monitor future load forecast
Mtcalf D 115kV Section 2D P2 Bus 70 90 104 32 34 55 59 69 91 32 56 104 Continue to monitor future load forecast
Mtcalf E 115kV - Section 1E & 2E P2 Bus-Tie Breaker 72 91 108 33 34 59 59 71 91 32 58 108 Continue to monitor future load forecast
't’i';f‘” D- 1D 115kV & Metcal-Edenvale #1 P2 |Non-Bus-Tie Breaker 78 95 109 36 37 63 67 75 9 34 62 109 |Continue to monitor future load forecast
't’i':;a” D- 1D 115kV & Metcal-Edenvale #2 P2 |Non-Bus-Tie Breaker 78 95 109 36 37 63 67 75 9 34 62 109 |Continue to monitor future load forecast
. . Mtcalf D - 1D 115kV & Metcalf-El Patio #1 Line P2 Non-Bus-Tie Breaker 78 95 109 36 37 63 67 75 96 34 62 109 Continue to monitor future load forecast
Metcalf-El Patio No. 2 115 kV Line
Mtcalf D - 1D 115kV & Mtcalf D-Llagas Line p2 Non-Bus-Tie Breaker 78 95 109 36 37 63 67 75 96 34 62 109 Continue to monitor future load forecast
Mtcalf D 115kV Section 1D P2 Bus 78 95 109 36 37 63 67 75 96 34 62 109 Continue to monitor future load forecast
l:\L/I:Egil\f/D Section 1D & Mtcalf E Section 1E P2 Bus-Tie Breaker 87 106 123 40 41 71 74 84 107 38 69 122 Continue to monitor future load forecast
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2023 SpOP 2020 SP
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Summer | Summer | Summer | Spring Off-] Spring Winter Winter Winter | High CEC Min Gas Renewable | Retirement of
Peak Peak Peak Peak Peak Peak Peak Peak Forecast Gen & Min Gas | QF Generations
Gen
Millbrae-Sneath Lane 60KV Line Martin-Millorae #1 115kV [2230] & Millorae-San| - pg |\ 5 <100 <100 <100 <100 <100 <100 <100 <100 117 <100 <100 103 [Sensitivity only

Mateo #1 115KV [2640]

Project: Monta Vista 230 kV Bus Upgrade
Monta Vista 230/115 kV Trans No. 2 Montavis 230kV - Section 2E & 2D P2 Bus-Tie Breaker NA 83 106 NA 55 NA 53 75 83 59 NA 105 In-service date: 8/20
Short term: Action plan

Project: Monta Vista 230 kV Bus Upgrade
Monta Vista 230/115 kV Trans No. 3 Montavis 230kV - Section 1D & 2D P2 Bus-Tie Breaker NA 83 102 NA 55 NA 54 73 84 60 NA 102 In-service date: 8/20
Short term: Action plan

Monta Vista 115kV Baah Bus #1 (Failure Of

Monta Vista 230/60 kV Trans No. 5 P5 Non-Redundant Relay 113 NA NA 60 NA NA 96 NA NA NA 88 0 Protection upgrade
Non-Redundent Relay)
Monta Vista-Hicks 230 kV Line Metcalf 230kV - Section 1D & 1E P2 Bus-Tie Breaker 86 92 103 43 39 91 69 87 92 57 65 103 Continue to monitor future load forecast
i . Stelling-Monta Vista 115kV [1000] P1 N-1 100 104 104 43 41 74 68 76 107 37 71 103 Continue to monitor future load forecast
Monta Vista-Wolfe 115 kV Line - - - -
Mnta Vsa 115kV - Middle Breaker Bay 4 P2 Bus-Tie Breaker 100 104 104 48 41 74 68 76 107 37 71 103 Continue to monitor future load forecast
Project; Oakland Clean Energy Initiative
Moraga-Oakland X #3 115KV Line Moraga 115KV - Section 2D & 1D P2 Bus-Tie Breaker 91 NA NA 22 NA 106 NA NA NA NA 29 NA In-service date: 8/22

Short term: Generation

Project; Oakland Clean Energy Initiative
Moraga-Oakland X #4 115kV Line Moraga 115KV - Section 2D & 1D P2 Bus-Tie Breaker 91 NA NA 22 NA 106 NA NA NA NA 29 NA In-service date: 8/22
Short term; Generation

Project: East Shore - Oakland J 115 kV Reconductoring
Project

Moraga 115kV - Section 2E & 2D P2 Bus-Tie Breaker 115 81 93 56 38 106 85 71 92 41 75 93 : i

In-service date: 4/21

Short term: Action plan

Project: East Shore - Oakland J 115 kV Reconductoring
Moraga 115KV Section 2E P2 |Bus 116 80 92 56 37 107 85 70 01 40 75 92 Project

In-service date: 4/21

Short term: Action plan
Moraga-San Leandro #1 115kV Line

Project; East Shore - Oakland J 115 kV Reconductoring

Moraga-San Leandro #2 115kV [2780] & 1 Project
Moraga-San Leandro #3 115kV [2790] P6 N-1-1 134 102 100 <100 <100 122 <100 <100 103 <100 <100 <100 In-service date: 4/21
Short term: Action plan
Project: East Shore - Oakland J 115 kV Reconductoring
Moraga-Oakland J 115 kV And Moraga-San Project
Leandro No. 3 115 kV Lines PT betL 12l 8 % 58 38 1 88 & g 42 8 % In-service date: 4/21

Short term: Action plan

Project; East Shore - Oakland J 115 kV Reconductoring
Moraga 115kV - Section 1E & 1D P2 Bus-Tie Breaker 135 105 120 62 43 123 99 90 118 47 87 119 Project
Load increase in later years under review

Project: East Shore - Oakland J 115 kV Reconductoring
Moraga 115kV Section 1E P2 Bus 134 106 121 63 46 122 99 92 119 49 87 121 Project
Load increase in later years under review
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&> California ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

2020 SP
2023 SpOP
Overloaded Facility Contingency (All and Worst P6) Category | Category Description 2020 2023 2028 2_020 20_23 2920 2923 2928 2_023 SP Hi Renew & Heavy _2028 Project & Potential Mitigation Solutions
Summer | Summer | Summer | Spring Off-] Spring Winter Winter Winter | High CEC Min Gas Renewable | Retirement of
Peak Peak Peak Peak Peak Peak Peak Peak Forecast Gen & Min Gas | QF Generations
Gen
Project: East Shore - Oakland J 115 kV Reconductoring
Moraga-San Leandro #2 115kV Line Sn Lndro 115kV Section 1E P2 Bus 129 103 118 58 43 118 94 89 116 46 82 118 Project
Load increase in later years under review
Project: East Shore - Oakland J 115 kV Reconductoring
Moraga-San Leandro #1 115kV [2780] & P6  [N-1-1 134 103 100 <100 <100 122 <100 <100 104 <100 <100 <100 |Project
Moraga-San Leandro #3 115kV [2790] ; . .
Load increase in later years under review
Project: East Shore - Oakland J 115 kV Reconductoring
Moraga-Oakland J 115 kV And Moraga-San P7  |pCTL 122 87 100 58 39 112 89 76 08 42 79 100 Project
Leandro No. 3 115 kV Lines ; . .
Load increase in later years under review
Project: East Shore - Oakland J 115 kV Reconductoring
Moraga-San Leandro #1 115kV [2770] & Project
Moraga-San Leandro #2 115kV [2780] P6 N-1-1 108 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 In-service date: 4/21
Short term: Action plan
Moraga-San Leandro #3 115kV Line
Project; East Shore - Oakland J 115 kV Reconductoring
Moraga-San Leandro Nos. 1 & 2 115kV Lines | P7  |DCTL 108 86 99 51 37 99 80 76 97 40 70 98 Project ,
In-service date: 4/21
Short term: Action plan
Mountain View-Monta Vista 115 kV Line \F;Iae‘xﬁ"g’ﬁvszgé?kv Tb2 & Whisman-Mmn P [N-1-1 <100 | <100 104 <100 | <100 | <100 | <100 | <100 102 <100 <100 105 |Continue to monitor future load forecast
Project: Metcalf - Piercy & Swift and Newark - Dixon
. Landing 115 kV Upgrade
Piercy-Metcalf 115kV [4318] P1 N-1 114 80 88 42 22 88 90 69 82 19 80 88 . .
In-service date: 4/22
Short term: Action plan
Project: Metcalf - Piercy & Swift and Newark - Dixon
Mtcalf E - 2E 115kV & Stone-Evergreen-Metcalf P2 Non-Bus-Tie Breaker 114 80 88 n 99 88 90 69 82 19 80 88 Landmg 115 k\( Upgrade
Line In-service date: 4/22
Short term: Action plan
Project: Metcalf - Piercy & Swift and Newark - Dixon
Newark-Dixon Landing 115kV Line Mtcalf E 115kV - Section 1E & 2E P2 |Bus-Tie Breaker 115 80 9 42 22 88 91 70 83 19 80 90 Landing 115 kV Upgrade
In-service date: 4/22
Short term; Action plan
Project: Metcalf - Piercy & Swift and Newark - Dixon
. Landing 115 kV Upgrade
Mtcalf E 115kV Section 2E P2 Bus 114 80 88 42 22 88 90 69 82 19 80 88 . ,
In-service date: 4/22
Short term: Action plan
Project: Metcalf - Piercy & Swift and Newark - Dixon
Swift - Metcalf & Piercy - Metcalf 115kV Lines | P7  |DCTL 114 80 89 42 22 88 90 70 82 19 80 89 Landing 115 kV Upgrade
In-service date: 4/22
Short term; Action plan
Tfsskflogulsﬁ kV'Bus Tie Breaker To NRS 300 P2 Bus-Tie Breaker 111 149 205 47 56 78 107 136 161 54 119 204 Continue to monitor future load forecast
NRS 400 115 kV Bus P2 Bus 64 97 128 32 39 43 64 80 104 37 78 125 Continue to monitor future load forecast
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2018-2019 ISO Reliability Assessment - Study Results

Study Area:
Thermal Overloads

PG&E Greater Bay Area

‘i:!‘; California ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

California ISO/MID/RT

2020 SP
2023 SpOP
Overloaded Facility Contingency (All and Worst P6) Category | Category Description 2020 2023 2028 2_020 20_23 2920 2923 2928 2_023 SP Hi Renew & Heavy _2028 Project & Potential Mitigation Solutions
Summer | Summer | Summer | Spring Off-] Spring Winter Winter Winter | High CEC Min Gas Renewable | Retirement of
Peak Peak Peak Peak Peak Peak Peak Peak Forecast Gen & Min Gas | QF Generations
Gen
Dvragtl 13.80kV & Dvrbgt2 13.80kV & Dvrast3 . .
13.80kV Gen Uniits & SSS-NRS 230 kv P3 GIN1 <100 <100 106 <100 <100 <100 <100 <100 <100 <100 <100 102 Continue to monitor future load forecast
ff;m%?f]o kV'& Los Esteros-Nortech P6  [N-1-1 <100 <100 126 <100 <100 <100 <100 <100 102 <100 <100 126 |Continue to monitor future load forecast
Newark-Kifer 115kV Line i
Los Esteros 230 kv Baah Bus #1 (Failure Of P5  [Non-Redundant Relay 62 103 130 34 40 42 58 73 108 39 82 128 |Protection upgrade
Non-Redundent Relay)
Los Esteros 230 kv Baah Bus #2 (Failure Of P5  [Non-Redundant Relay 58 103 132 33 37 37 54 69 107 36 80 129 |Protection upgrade
Non-Redundent Relay)
Newark-Northern Nos. 1 & 2 115 kV Lines P7 DCTL 36 74 104 14 19 16 40 55 80 16 56 107 Continue to monitor future load forecast
Northern - Scott #1 And #2 115 kV Lines pP7 DCTL 68 93 124 24 30 44 65 79 101 29 75 127 Continue to monitor future load forecast
ggg’vs\r/ku#gs Esteros & Los Esteros - Metcall | o7 |5eq 58 103 132 33 37 37 54 69 107 36 80 129 |Continue to monitor future load forecast
Newark-Northern Nos. 1 & 2 115 kV Lines P7 DCTL 38 76 107 15 20 18 41 57 82 18 58 104 Continue to monitor future load forecast
Newark E-F Bus Tie 230kV [4640] P1 N-1 53 93 106 26 31 25 51 63 101 33 70 106 Continue to monitor future load forecast
SSS-NRS 230 kV P1 N-1 56 85 100 31 37 35 55 68 92 37 66 100 Continue to monitor future load forecast
Newark E 230kV - Section 1E & 2E P2 Bus-Tie Breaker 53 95 110 26 33 24 51 64 102 35 69 109 Continue to monitor future load forecast
Newark E 230kV Section 1E P2 Bus 48 88 101 23 31 20 48 59 95 33 64 100 Continue to monitor future load forecast
Newark F 115kV - Section 1F & 2F P2 Bus-Tie Breaker 46 90 119 16 23 19 50 64 98 21 66 119 Continue to monitor future load forecast
Newark F 115kV Section 2Z P2 Bus 58 92 111 22 27 29 57 69 101 27 68 111 Continue to monitor future load forecast
Dvragtl 13.80kV & Dvrbgt2 13.80kV & Dvrast3 . .
13.80kV Gen Units & SSS-NRS 230 kV P3 GIN1 <100 <100 109 <100 <100 <100 <100 <100 <100 <100 <100 108 Continue to monitor future load forecast
Newark-Northern Receiving Station #1 SSS.NRS 230 KV & Los Bt Nortech
115kV Line 115k-V 14032] 05 Esteros-ortec P6 N-1-1 <100 116 147 <100 <100 <100 <100 <100 121 <100 101 <100 Continue to monitor future load forecast
Los Esteros 230 kv Baah Bus #1 (Faiure Of P5  [Non-Redundant Relay 83 135 156 50 56 55 76 94 142 56 105 156 Protection upgrade
Non-Redundent Relay)
Los Esteros 230 kv Baah Bus #2 (Faiure Of P5  [Non-Redundant Relay 76 132 157 46 51 46 70 86 139 51 101 156 Protection upgrade
Non-Redundent Relay)
Palo Alto Sw. Sta. 115kV DBDB Bus #1 .
(Failure Of Non-Redundent Relay) P5 Non-Redundant Relay 64 83 105 17 23 39 59 78 92 23 59 106 Protection upgrade
Newark - Los Esteros & Los Esteros - Metcalf P7 |DCTL 76 132 157 46 51 46 70 86 139 51 101 156 Continue to monitor future load forecast
230 kV Lines
Tﬁsskflogulsﬁ kV Bus Tie Breaker To NRS 300 P2 Bus-Tie Breaker 81 124 171 41 55 63 81 119 133 52 90 172 Continue to monitor future load forecast
NRS 300 115 kV Bus P2 Bus 48 74 101 23 31 36 49 72 80 29 56 101 Continue to monitor future load forecast
NRS 400 115 kV Bus P2 Bus 52 91 120 31 38 33 53 70 97 37 73 120 Continue to monitor future load forecast
Dvragtl 13.80kV & Dvrbgt2 13.80kV & Dvrast3 . .
13.80kV Gen Units & SSS-NRS 230 kV P3 GIN1 <100 <100 105 <100 <100 <100 <100 <100 <100 <100 <100 103 Continue to monitor future load forecast
Newark-Northern Receiving Station #2 SSS.NRS 230 KV & Los Bt Nortech
115kV Line 115k-V 14032] 05 Esteros-ortec P6 N-1-1 <100 111 145 <100 <100 <100 <100 103 119 <100 <100 145 Continue to monitor future load forecast
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2018-2019 ISO Reliability Assessment - Study Results

Study Area: PG&E Greater Bay Area
Thermal Overloads ‘i:;r Cadlifornia ISO
Loading % (Baseline Scenarios) Loading % (Sensitivity Scenarios)
2023 SpOP 2020 SP
Overloaded Facility Contingency (All and Worst P6) Category | Category Description 2020 2023 2028 2_020 20_23 2920 2923 2928 2_023 SP Hi Renew & Heavy _2028 Project & Potential Mitigation Solutions
Summer | Summer | Summer | Spring Off-] Spring Winter Winter Winter | High CEC Min Gas Renewable | Retirement of
Peak Peak Peak Peak Peak Peak Peak Peak Forecast Gen & Min Gas | QF Generations
Gen
Los Esteros 230 kv Baah Bus #1 (Failure Of P5  [Non-Redundant Relay 66 118 147 40 47 45 61 79 121 45 94 146 |Protection upgrade
Non-Redundent Relay)
Los Esteros 230 kv Baah Bus #2 (Failure Of P5  [Non-Redundant Relay 58 115 147 38 03 37 54 71 119 42 89 147 |Protection upgrade
Non-Redundent Relay)
ggg’vs\r/ku#gs Esteros & Los Esteros - Metcall | o7 |peq 58 115 147 38 13 37 54 71 119 42 89 147 |Continue to monitor future load forecast
Los Esteros 230 kv Baah Bus #2 (Failure Of P5  [Non-Redundant Relay 49 95 108 42 42 30 41 46 9 42 77 107 |Protection upgrade
) ] Non-Redundent Relay)
Newark-Trimble 115kV Line
ggg’vs\r/ku#gs Esteros & Los Esteros - Metcall | o7 |peqy 49 % 108 £ £ 30 a1 46 % 42 77 107 |Continue to monitor future load forecast
NRS 400 115 kV Bus P2 Bus 79 82 107 29 35 67 75 96 90 34 63 107 Continue to monitor future load forecast
Dvragtl 13.80kV & Dvrbgt2 13.80kV & Dvrast3 . .
Nortech-NRS 115 KV Line 13.80kV Gen Units & SSS-NRS 230 kv P3 GIN1 <100 <100 114 <100 <100 <100 <100 <100 <100 <100 <100 115 Continue to monitor future load forecast
Newark-Northern Receiving Station #1 115kV . .
[3100] & SSS-NRS 230 kV P6 N-1-1 <100 <100 127 <100 <100 <100 <100 <100 <100 <100 <100 127 Continue to monitor future load forecast
C.Costa 230kV - Section 2F & 1F P2 Bus-Tie Breaker 85 98 92 17 18 39 81 73 102 36 51 92 Continue to monitor future load forecast
Moraga 230kV - Section 2D & 1D P2 Bus-Tie Breaker 89 104 104 21 25 58 78 81 101 40 57 103 Continue to monitor future load forecast
Newark D 230kV Section 1D P2 Bus 85 96 102 27 27 62 75 79 96 36 63 102 Continue to monitor future load forecast
North Dublin-Cayetano 230kV Cable i i
d ggt‘)’r(?/rk D Section 1D & Newark £ Section 1& P2 |Bus-Tie Breaker 89 101 107 29 29 64 79 83 102 38 68 107 |Continue to monitor future load forecast
Contra Costa-Moraga Nos. 1 & 2 230 kV Lines P7 DCTL 86 100 99 20 23 54 76 79 98 38 53 99 Continue to monitor future load forecast
NRS 230/115kV TB 1 FMC-San Jose B 115kV [2021] & Los Bsteros- | pg |\ 5 9 <100 <100 101 <100 <100 <100 <100 <100 <100 <100 <100 101 |Continue to monitor future load forecast
Nortech 115kV [4032]
NRS-SRS#2 115 kV P1 N-1 78 87 105 32 35 59 73 84 94 35 70 105 Continue to monitor future load forecast
NRS 300 115 kV Bus P2 Bus 81 96 111 45 49 63 75 90 102 50 76 111 Continue to monitor future load forecast
) . Dvragtl 13.80kV & Dvrbgt2 13.80kV & Dvrast3 . .
NRS-Scott No. 1 115 kV Line 13.80kV Gen Uniits & NRS-SRS#2 115 KV P3 GIN1 <100 106 130 <100 <100 <100 <100 <100 111 <100 <100 131 Continue to monitor future load forecast
%Ck-\s/an Jose B LISKVI2021] &NRS-SRS#2 | e 1\44 <100 108 <100 <100 <100 <100 <100 <100 114 <100 <100 <100 |Continue to monitor future load forecast
NRS-SRS#1 115 kV P1 N-1 78 87 105 32 35 59 72 84 94 35 70 105 Continue to monitor future load forecast
Dvragtl 13.80kV & Dvrbgt2 13.80kV & Dvrast3 . .
NRS-Scott No. 2 115 KV Line 13.80kV Gen Units & NRS-SRS#1 115 KV P3 GIN1 <100 106 130 <100 <100 <100 <100 <100 111 <100 <100 131 Continue to monitor future load forecast
Eﬂck'san Jose B 115kV [2021] & NRS-SRS#1 P6 N-1-1 <100 108 <100 <100 <100 <100 <100 <100 114 <100 <100 <100 Continue to monitor future load forecast
Project; Oakland Clean Energy Initiative
Clarmnt 115kV - Section 2D & 1D P2 Bus-Tie Breaker 87 89 94 38 29 94 63 102 92 24 41 94 In-service date: 8/22
Short term: Generation
Nal/land " _ Nal/land | #1 11BN/ Cahla
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2018-2019 ISO Reliability Assessment - Study Results

Study Area:
Thermal Overloads

PG&E Greater Bay Area

&> California ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

California ISO/MID/RT

2020 SP
2023 SpOP
Overloaded Facility Contingency (All and Worst P6) Category | Category Description 2020 2023 2028 2_020 20_23 2920 2923 2928 2_023 SP Hi Renew & Heavy _2028 Project & Potential Mitigation Solutions
Summer | Summer | Summer | Spring Off-] Spring Winter Winter Winter | High CEC Min Gas Renewable | Retirement of
Peak Peak Peak Peak Peak Peak Peak Peak Forecast Gen & Min Gas | QF Generations
Gen
ST T e Project: Oakland Clean Energy Initiative
Moraga-Claremont Nos. 1 & 2 115 kV Lines P7 DCTL 87 89 94 38 29 94 63 102 92 24 41 94 In-service date: 8/22
Short term: Generation
Project: Oakland Clean Energy Initiative
Oakland C - Oakland X #2 115kV Cable C-X #3 & D-L 115KV [9925] P6 N-1-1 <100 <100 <100 <100 <100 104 <100 101 <100 <100 <100 <100 In-service date: 8/22
Short term: Generation
Project: Oakland Clean Energy Initiative
Oakland D - Oakland L 115kV Cable Station X 115KV - Section 2D & 1D P2 Bus-Tie Breaker 96 NA NA 37 NA 104 NA NA NA NA 54 NA In-service date: 8/22
Short term: Generation
mgﬁfgi)smrame 115kv [2270] (Martnz D- P2 |Line Section wio Fault 75 107 110 30 30 61 24 81 110 26 51 111 |Continue to monitor future load forecast
Martnz D - 1D 115kV & Oleum-Martinez Line P2 Non-Bus-Tie Breaker 76 107 110 30 30 62 44 81 110 26 51 111 Continue to monitor future load forecast
Martnz D 115kV Section 1D P2 Bus 76 107 110 30 30 62 44 81 110 26 51 111 Continue to monitor future load forecast
lli/ilsgtnz E-1E 115k & Pittsburg-Martinez #2 P2 Non-Bus-Tie Breaker 76 98 99 30 26 61 44 70 103 19 51 101 Continue to monitor future load forecast
Oleum - North Tower-Christie 115 kV ( North li/llaglt(r:/z E Section 1E & Martnz D Section 10 P2 Bus-Tie Breaker 76 107 110 30 30 62 44 81 110 26 51 111 Continue to monitor future load forecast
tower sub to North Tower Jt2) - - - - -
Pitsbg D 230kV - Section 2D & 1D p2 Bus-Tie Breaker 76 91 133 30 8 61 44 36 88 62 51 107 Continue to monitor future load forecast
Pitsburg 115kV - Section 2E & 1E P2 Bus-Tie Breaker 76 119 121 30 31 61 44 83 125 21 51 126 Continue to monitor future load forecast
LMEC & DEC P3 GIN1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 101 Continue to monitor future load forecast
Pittsburg-Martinez #1 115kV [3320] & Pitisburg-| — pg |\ 5 9 <00 | <100 | <100 | <w00 | <100 | <100 | <w00 | <100 103 <100 <100 102 |continue to monitor future load forecast
Martinez #2 115kV [3330]
Christie-Sobrante 115 kv And Martinez- P7  |pCTL 76 77 110 30 27 62 24 81 79 25 51 111 |continue to monitor future load forecast
Sobrante 115 kV Lines
Pittsburg-Martinez Nos. 1 & 2 115 kV Lines p7 DCTL 76 98 100 30 26 61 44 71 103 17 51 102 Continue to monitor future load forecast
Project: North Tower 115 kV Looping Project
Christie-Sobrante 115kV [1260] P1 N-1 126 55 57 63 33 109 80 53 57 30 89 78 In-service date: 12/21
Short term: Action Plan
Project: North Tower 115 kV Looping Project
Sobrante - 1D 115kV & Sobrante-G #1 Line P2 Non-Bus-Tie Breaker 126 55 57 63 32 109 80 53 57 30 89 78 In-service date: 12/21
Short term: Action Plan
. Project: North Tower 115 kV Looping Project
Sobrante - 10 115kV & Sobrante-Grizzly- P2 [Non-Bus-Tie Breaker 126 55 57 63 32 109 80 53 57 30 89 78 In-service date: 12/21
Claremont #1 Line o
Short term: Action Plan
Project: North Tower 115 kV Looping Project
Sobrante - 1D 115kV & Sobrante-R #1 Line P2 Non-Bus-Tie Breaker 126 55 57 63 32 109 80 53 57 30 89 78 In-service date: 12/21
Short term: Action Plan
Project: North Tower 115 kV Looping Project
Sobrante 115kV - Section 1D & 1E P2 Bus-Tie Breaker 126 55 57 63 32 109 80 54 57 30 89 79 In-service date: 12/21
Short term: Action Plan
Nlainm_Chrictia 11RIA/ | ina
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2018-2019 ISO Reliability Assessment - Study Results

Study Area:
Thermal Overloads

PG&E Greater Bay Area

&> California ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

California ISO/MID/RT

2020 SP
2023 SpOP
Overloaded Facility Contingency (All and Worst P6) Category | Category Description 2020 2023 2028 2_020 20_23 2920 2923 2928 2_023 SP Hi Renew & Heavy _2028 Project & Potential Mitigation Solutions
Summer | Summer | Summer | Spring Off-] Spring Winter Winter Winter | High CEC Min Gas Renewable | Retirement of
Peak Peak Peak Peak Peak Peak Peak Peak Forecast Gen & Min Gas | QF Generations
Gen
DA Project: North Tower 115 kV Looping Project
Sobrante 115kV - Section 1D & 2D P2 Bus-Tie Breaker 129 56 59 62 32 114 81 56 58 29 89 90 In-service date: 12/21
Short term: Action Plan
Project: North Tower 115 kV Looping Project
Sobrante 115kV Section 1D P2 Bus 126 55 57 63 32 109 80 53 57 30 89 78 In-service date: 12/21
Short term: Action Plan
. . - Project: North Tower 115 kV Looping Project
Union Ch 9,11k Gen Unit 1 & Christie- P3  |GUNI 11 | <w00 | <00 | <100 | <w00 | 123 | <w00 | <100 | <100 | <100 103 <100 |In-service date: 12/21
Sobrante 115kV [1260] o
Short term: Action Plan
ffg@”[t;go?l L15kV[3720] & Sobrante-G #2 | - e |\ 44 <100 <100 100 <100 <100 <100 <100 <100 <100 <100 <100 <100  |Rerate, reconductor or preferred resource
- . Project: North Tower 115 kV Looping Project
Christie-Sobrante 115 kV And Martinez- p7  |ocTL 126 55 57 63 33 109 80 53 57 30 89 77 |In-service date: 12/21
Sobrante 115 kV Lines o
Short term: Action Plan
Sobrante-G Nos. 1 & 2 115kV Lines P7 DCTL 55 94 103 15 41 34 44 74 94 45 30 92 Rerate, reconductor or preferred resource
Project: North Tower 115 kV Looping Project
Pitsbg D 230KV - Section 2D & 1D P2 Bus-Tie Breaker 19 25 62 112 31 49 15 22 21 35 42 45 In-service date: 12/21
Short term; Action Plan
Project: North Tower 115 kV Looping Project
Pitsbg D 230kV Section 1D P2 Bus 63 45 23 125 40 53 50 61 45 76 78 42 In-service date: 12/21
Short term; Action Plan
Project: North Tower 115 kV Looping Project
Pitsbg D 230kV Section 2D P2 Bus 111 95 77 181 22 95 83 106 91 27 121 93 In-service date: 12/21
Short term; Action Plan
Oleum-Martinez 115kV Line . . . . Project: North Tower 115 kV Looping Project
Pitsbg D Section 1D & Pitsbg E Section 1€ P2 |Bus-Tie Breaker 60 4 21 122 4 52 49 60 39 78 73 41 |In-service date: 12/21
230kV o
Short term; Action Plan
Sobrante 115kV - Section 1D & 2D P2 Bus-Tie Breaker 270 208 220 137 94 239 172 199 216 83 167 267 Sobrante bus upgrade
Project: North Tower 115 kV Looping Project
Sobrante-G #1 115kV [3720] & Sobrante-G #2 | - e |14 14 | <00 | <00 | 100 | <00 | 106 | <00 | <w00 | <100 <100 <100 <100 [In-service date: 1221
115kV [3730] o
Short term: Action Plan
Project: North Tower 115 kV Looping Project
Sobrante-G Nos. 1 & 2 115kV Lines P7 DCTL 112 82 81 80 42 106 67 81 88 32 71 96 In-service date: 12/21
Short term: Action Plan
Project: Metcalf - Piercy & Swift and Newark - Dixon
Newark-Dixon Landing 115k [2990] PL (N1 105 78 87 38 21 84 87 69 81 18 7 87 Landing 115 kV Upgrade
In-service date: 4/22
Short term; Action plan
Project: Metcalf - Piercy & Swift and Newark - Dixon
Newark F - 2F 115KV & Newark F-Lockhd 2- P2 |Non-Bus-Tie Breaker | 105 78 87 38 21 84 87 69 81 18 72 g7 |-anding LS KV Upgrade
App Mat Line In-service date: 4/22
Short term: Action plan
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2018-2019 ISO Reliability Assessment - Study Results

Study Area:
Thermal Overloads

PG&E Greater Bay Area

&> California ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

California ISO/MID/RT

2020 SP
2023 SpOP
Overloaded Facility Contingency (All and Worst P6) Category | Category Description 2020 2023 2028 2_020 20_23 2920 2923 2928 2_023 SP Hi Renew & Heavy _2028 Project & Potential Mitigation Solutions
Summer | Summer | Summer | Spring Off-] Spring Winter Winter Winter | High CEC Min Gas Renewable | Retirement of
Peak Peak Peak Peak Peak Peak Peak Peak Forecast Gen & Min Gas | QF Generations
Gen
Project: Metcalf - Piercy & Swift and Newark - Dixon
Newark F - 2F 115KV & Newark-Nummi Line P2 |Non-Bus-Tie Breaker | 105 78 87 38 21 84 87 69 81 18 72 g7 [-anding 115 kVUpgrade
In-service date: 4/22
Short term; Action plan
Project: Metcalf - Piercy & Swift and Newark - Dixon
Newark F - 2F 115KV & Newark-Trimble Line | P2 [Non-Bus-Tie Breaker | 105 78 87 38 21 84 87 69 81 18 72 g7 |-anding LS KV Upgrade
In-service date: 4/22
Short term: Action plan
Piercy-Metcalf 115 kV Line
Project: Metcalf - Piercy & Swift and Newark - Dixon
Newark F 115KV - Section 1F & 2F P2 |Bus-Tie Breaker 105 78 88 38 21 84 87 69 81 17 72 gg  [-anding 115 kVUngrade
In-service date: 4/22
Short term: Action plan
Project: Metcalf - Piercy & Swift and Newark - Dixon
. Landing 115 kV Upgrade
Newark F 115kV Section 2F P2 Bus 105 78 87 38 21 84 87 69 81 18 72 87 ; )
In-service date: 4/22
Short term: Action plan
Project: Metcalf - Piercy & Swift and Newark - Dixon
Newark - Dixon Landing & Newark - Milpitas #1 p7 DCTL 105 78 87 38 21 84 87 69 81 18 72 87 Landmg 115 kY Upgrade
115 kV Lines In-service date: 4/22
Short term; Action plan
Project: Metcalf - Piercy & Swift and Newark - Dixon
Newark-Dixon Landing 115 kV And Newark- Landing 115 kV Upgrade
Milpitas No. 1 115 kV Lines P7 DCTL — 8 87 38 21 84 87 69 81 18 72 87 In-service date: 4/22
Short term: Action plan
Lmecct? 18.00kV & Lmecctl 18.00kV & Ergrj:;;:ePntsburg 230/115 kV Transformer Capacity
Pittshurg 230/115kV Transformer #13 Lmecst1 18.00kV Gen Units & Pitshg D P3  |GIN1 109 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 . .
In-service date: 5/22
230/115kV Th 12 e
Short term: Action plan
Potrero-Larkin #1 (AY-1) 115kV Cable H-Y #1 115kV [9956] & X-Y #1 115kV [9960] P6 N-1-1 123 129 136 <100 <100 123 <100 131 128 <100 <100 134 Larkin bus upgrade (PG&E maintenance project)
Project: TBC runback scheme modification and SF 115
Potrero-Larkin #2 (AY-2) 115kv Cable |1 1 (Underground idie) 115kV [3952] & A-X | pg |y 44 <100 <100 101 <100 <100 <100 <100 <100 <100 <100 <100 101 [kV cable upgrade
#1 115KV [9951] e
Short term; Action plan
Project: TBC runback scheme modification and SF 115
Potrero-Mission (AX) 115KV Cable P-X #2 (Underground) 115KV [9959] & P-X#L | pg |44 <100 <100 102 <100 <100 103 <100 109 <100 <100 <100 101 [kV cable upgrade
115kV [9958] e
Short term: Action plan
Ravenswd 230/115kV Th 2 P1 N-1 94 97 99 55 53 93 80 101 102 54 72 99 Upgrade limiting equipment
Ravenswd 230kV - Middle Breaker Bay 2 P2 Bus-Tie Breaker 929 103 107 57 55 101 81 108 107 55 76 107 Upgrade limiting equipment
Mec Ctgl 18.00kV & Mec Ctg2 18.00kV & Mec
Ravenswood 230/115kV Transformer #1 Stgl 18.00kV Gen Units & Ravenswd P3 G1N1 <100 <100 <100 <100 <100 <100 <100 103 <100 <100 <100 <100 Upgrade limiting equipment
230/115kV Th 2
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2018-2019 ISO Reliability Assessment - Study Results

Study Area: PG&E Greater Bay Area
Thermal Overloads ‘i:;r Cadlifornia ISO
Loading % (Baseline Scenarios) Loading % (Sensitivity Scenarios)
2023 SpOP 2020 SP
Overloaded Facility Contingency (All and Worst P6) Category | Category Description 2020 2023 2028 2_020 20_23 2920 2923 2928 2_023 SP Hi Renew & Heavy _2028 Project & Potential Mitigation Solutions
Summer | Summer | Summer | Spring Off-] Spring Winter Winter Winter | High CEC Min Gas Renewable | Retirement of
Peak Peak Peak Peak Peak Peak Peak Peak Forecast Gen & Min Gas | QF Generations
Gen
30040Tesla 500 30042 Metcalf 500 | e |\ 44 103 107 109 <100 <100 <100 <100 111 109 <100 <100 109 |Upgrade limiting equipment

1 1 & Ravenswd 230/115kV Th 2

Ravenswood-Ames #1 115 KV Line Newark-Ravenswood 230 kV And Tesla- P7  |DCTL 76 79 103 40 42 95 37 84 76 45 49 103 Continue to monitor future load forecast
Ravenswood 230 kV Lines

Ravenswood-Ames #2 115kV Line Newark-Ravenswood 230 kV And Tesla- P7  |DCTL 76 79 103 40 42 95 37 84 76 45 49 103 Continue to monitor future load forecast
Ravenswood 230 kV Lines

San Mateo-Belmont 115kV [3570] & Bair-
Rvnswd D-Lonestar 115kV [0]

Ravenswood-Bair #1 115kV Line P6 N-1-1 <100 <100 <100 <100 <100 <100 <100 102 <100 <100 <100 <100 Continue to monitor future load forecast

Project: Ravenswood - Cooley Landing 115 kV Line
Reconductor

Ravenswood-Cooley Landing #1 115kV Line [Rvhswd E 115kV Section 1X P2 Bus 108 87 90 60 44 67 99 79 96 45 97 90 . .
In-service date: 12/20
Short term: Action plan
Project: Ravenswood - Cooley Landing 115 kV Line
Ravenswood-Cooley Landing #2 115kV Line [Rvhswd D 115kV Section 1Y P2 Bus 107 81 88 54 36 83 69 84 83 30 66 88 Reconductor i
In-service date: 12/20
Short term: Action plan
- . Metcalf - EI Patio No. 1 & 2 115 kV Lines P7 DCTL 58 86 106 38 46 46 42 57 85 48 57 105 Continue to monitor future load forecast
San Jose 'B'-Stone-Evergreen 115 kV Line - - - -
Metcalf - El Patio No. 1 & 2 115 kV Lines pP7 DCTL 61 90 109 42 50 49 46 60 88 51 61 109 Continue to monitor future load forecast
Tfsskflogulsl‘r’ kVBusTie Breaker TONRS 300 | ) g ¢ Tie Breaker 57 87 110 37 47 46 47 64 88 48 60 110 |Continue to monitor future load forecast
';,"E;‘t'fLiEnélE 115kV & Metcalf-Coyote Pumping| 5, | Bus.Tie Breaker 51 83 103 33 13 40 a1 57 82 45 49 102 |Continue to monitor future load forecast
Mtcalf E 115kV - Section 1E & 2E P2 Bus-Tie Breaker 85 124 153 47 57 69 67 89 123 58 75 153 Continue to monitor future load forecast
Mtcalf E 115kV Section 1E P2 Bus 51 83 103 33 43 40 41 57 82 45 49 102 Continue to monitor future load forecast
Mtcalf E 115kV Section 2E P2 Bus 51 84 104 33 43 41 42 57 82 45 49 103 Continue to monitor future load forecast
Newark E-F Bus Tie 230kV [4640] & Los . .
Esteros-Metcalf 230KV [5353] P6 N-1-1 <100 <100 105 <100 <100 <100 <100 <100 <100 <100 <100 106 Continue to monitor future load forecast
Los Esteros 115KV Baah Bus #2 (Failure Of P5 Non-Redundant Relay 63 81 100 30 39 51 49 66 82 40 53 100 Protection upgrade
Non-Redundent Relay)
San Jose Sta 'A-'B' 115 kV Line i
Los Esteros 230 kv Baah Bus #1 (Faiure Of P5 Non-Redundant Relay 58 99 121 40 50 47 45 63 98 50 68 121 Protection upgrade
Non-Redundent Relay)
Los Esteros 230 kv Baah Bus #2 (Faiure Of P5 Non-Redundant Relay 63 106 130 47 56 52 49 68 104 59 73 130 Protection upgrade
Non-Redundent Relay)
Palo Alto Sw. Sta. 115kV DBDB Bus #1 .
(Failure Of Non-Redundent Relay) P5 Non-Redundant Relay 62 81 102 30 39 51 49 67 82 40 52 102 Protection upgrade
Metcalf - Evergreen #1 And #2 115 kV Lines P7 DCTL 66 100 122 42 52 55 52 70 99 54 66 122 Continue to monitor future load forecast
Newark - Los Esteros & Los Esteros - Metcalf P7 |DCTL 63 106 130 47 56 52 49 68 104 59 73 130 Continue to monitor future load forecast
230 kV Lines
Tesla - Newark No.2 And Metcalf - Los Esteros P7 |DCTL 50 80 101 36 46 46 38 55 77 48 53 102 Continue to monitor future load forecast
230 kV Lines
Cly Lndg 60KV - Section 1D & 2D P2 Bus-Tie Breaker 96 102 105 56 52 83 72 96 107 47 64 105 Non-BES facility
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2018-2019 ISO Reliability Assessment - Study Results

Study Area:
Thermal Overloads

PG&E Greater Bay Area

&‘:&1} California ISO

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

California ISO/MID/RT

2020 SP
2023 SpOP
Overloaded Facility Contingency (All and Worst P6) Category | Category Description 2020 2023 2028 2_020 20_23 2920 2923 2928 2_023 SP Hi Renew & Heavy _2028 Project & Potential Mitigation Solutions
Summer | Summer | Summer | Spring Off-] Spring Winter Winter Winter | High CEC Min Gas Renewable | Retirement of
Peak Peak Peak Peak Peak Peak Peak Peak Forecast Gen & Min Gas | QF Generations
Gen
San Mateo-Bair 60KV Line C:y Ln:g 60;<V Ifectlk:)n 1D — — P2 Bus 98 103 107 57 52 84 73 98 108 48 65 107 Non-BES facility
?byzL” 115/60kV Tb 1 & Cly Lnd2 115/60kV P6  [N-1-1 130 136 146 <100 <100 119 <100 140 141 <100 <100 147 Non-BES facility
Ravenswd 230/115kV Tb 1 & Ravenswd P6 N-1-1 <100 100 104 <100 <100 <100 <100 <100 109 <100 <100 104 Continue to monitor future load forecast
230/115kV Th 2
San Mateo-Belmont 115kV Line i
Ravenswood 230 kV Baah Bus #2 (Failure Of P5 Non-Redundant Relay 92 95 92 52 45 72 83 84 103 49 76 92 Protection upgrade
Non-Redundent Relay)
Ravenswood-Bair Nos. 1 & 2 115 kV Lines P7 DCTL 93 97 97 50 44 84 67 92 102 44 62 96 Sensitivity only
;eﬁersn 230/60kV Tb 1 & Jeffersn 230/60kV Tb| e 1y 4 4 163 163 169 <100 <100 195 143 211 162 <100 104 169 [Non-BES facility
Jefferson 230 kv Baah Bus #1 (Failure OfNon-| 5o peiindant Relay | 168 163 169 97 77 201 148 209 162 65 109 169 |Protection upgrade
Redundent Relay)
San Mateo-Hillsdale JCT 60kV Line i -
Jefferson 230 kv Baah Bus #2 (Failure OfNon-| 550 peiindant Relay | 170 162 175 98 77 202 148 216 162 67 109 174 |Protection upgrade
Redundent Relay)
Project: Jefferson - Stanford #2 60 kV Line
Monta Vista-Jefferson Nos. 1 & 2 230 kV Lines p7 DCTL 171 162 175 99 79 202 150 216 162 67 109 174 In-service date: TBD
Short term: Operating solution
;eﬁersn 230/60kV Tb 1 & Jeffersn 230/60kV Tb| e 1y 4 4 184 184 190 106 <100 222 162 239 182 <100 118 190 [Non-BES facility
g{zfgirsggnzt?e'l‘e\(y?aah Bus#1 (Failure OfNon-1 oo |\ Redundant Relay | 190 184 190 111 89 228 168 237 182 76 124 190 |Protection upgrade
San Mateo-Hillsdale JCT 60kV Line Jefh 230 KV Baah Bus #2 (Failure Of N
(Beresford-Hillsdale) etrerson aah Bus #2 (Failure OFNon-1 g |\ o Redundant Relay | 193 183 197 112 89 229 168 244 183 78 124 196 |Protection upgrade
Redundent Relay)
Project: Jefferson - Stanford #2 60 kV Line
Monta Vista-Jefferson Nos. 1 & 2 230 kV Lines P7 DCTL 194 183 197 112 91 230 170 244 183 78 124 196 In-service date: TBD
Short term: Operating solution
;eﬁersn 230/60kV Tb 1 & Jeffersn 230/60kV Tb| e 1y 4 4 177 178 184 103 <100 214 156 229 176 <100 116 183 [Non-BES facility
g{zfgifggnzt?e'l‘e\(yfaah Bus#1 (Failure OfNon-1 oo |\ Redundant Relay | 184 178 184 109 88 220 162 226 176 76 121 183 |Protection upgrade
San Mateo-Hillsdale JCT 60kV Line Jefh 230 KV Baah Bus #2 (Failure Of N
(Hillsdale-Hillsdale JCT) etrerson aah Bus #2 (Failure OFNon-| - g |\ o Redundant Relay | 187 177 190 109 89 222 163 234 176 78 122 189 |Protection upgrade
Redundent Relay)
Project: Jefferson - Stanford #2 60 kV Line
Monta Vista-Jefferson Nos. 1 & 2 230 kV Lines P7 DCTL 188 177 190 110 90 222 164 234 176 78 122 189 In-service date: TBD
Short term: Operating solution
Scott-Duane 115 KV Line Tfsskflogulsl‘r’ KVBus Tie Breaker TONRS 300 | 55 |ays.Tie Breaker 67 95 126 39 50 59 70 97 100 48 71 126 |Continue to monitor future load forecast
! . Project: North Tower 115 kV Looping Project
Sobrante-El Cerrito STA G #1 115kV Lin Sobrante-G #2 115kV [3730] & Christie P6 N-1-1 105 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 In-service date: 12/21
Sobrante 115kV [1260] o
Short term: Action Plan
Sobrante - 1D 115kV & Sobrante-G #1 Line P2 Non-Bus-Tie Breaker 106 101 108 42 46 84 71 86 101 47 67 111 Sobrante bus upgrade

October 31, 2018

Page 13 of 42




2018-2019 ISO Reliability Assessment - Study Results

Study Area: PG&E Greater Bay Area
Thermal Overloads i?", California I1ISO
Loading % (Baseline Scenarios) Loading % (Sensitivity Scenarios)
2023 SpOP 2020 SP
Overloaded Facility Contingency (All and Worst P6) Category | Category Description 2020 2023 2028 2_020 20_23 2920 2923 2928 2_023 SP Hi Renew & Heavy _2028 Project & Potential Mitigation Solutions
Summer | Summer | Summer | Spring Off-] Spring Winter Winter Winter | High CEC Min Gas Renewable | Retirement of
Peak Peak Peak Peak Peak Peak Peak Peak Forecast Gen & Min Gas | QF Generations
Gen

Sobrante - 10 115kV & Sobrante-Grizzly- P2 [Non-Bus-Tie Breaker 106 101 108 42 46 84 71 86 101 47 67 111 [Sobrante bus upgrade

Claremont #1 Line

Sobrante - 1D 115kV & Sobrante-Nrth Twr Line P2 Non-Bus-Tie Breaker NA 101 108 NA 46 NA 58 86 101 47 NA 111 Sobrante bus upgrade
Sobrante-El Cerrito STA G 42 115kV Line Sobrante - 1D 115kV & Sobrante-R #1 Line P2 Non-Bus-Tie Breaker 106 101 108 42 46 84 71 86 101 47 67 111 Sobrante bus upgrade

Sobrante - 1D 115kV & Sobrante-Standard Ol | o, |y Bc Tie Breaker 106 101 108 4 46 84 71 86 101 47 67 111 |Sobrante bus upgrade

Sw Sta #1 Line

Sobrante 115kV - Section 1D & 1E P2 Bus-Tie Breaker 101 94 101 40 43 80 68 81 95 44 64 104 Sobrante bus upgrade

Sobrante 115kV Section 1D P2 Bus 106 101 108 42 46 84 71 86 101 47 67 111 Sobrante bus upgrade

- Project: North Tower 115 kV Looping Project
Sobrante-G #1 115kV [3720] & Christie- P [N-1-1 105 <100 | <100 | <100 | <100 | <100 | <100 | <100 <100 <100 <100 <100 |In-service date: 12/21
Sobrante 115kV [1260] o
Short term: Action Plan

Moraga 230kV - Section 2D & 1D P2 Bus-Tie Breaker 124 89 107 45 38 71 59 51 73 34 74 106 Moraga bus upgrade

Sobrante - 1D 230kV & Ignacio-Sobrante Line P2 Non-Bus-Tie Breaker 100 106 114 39 51 81 71 92 99 50 65 123 Sobrante bus upgrade
Sobrante-Moraga 115kV Line Sobrante 230kV - Section 2D & 1D P2 Bus-Tie Breaker 103 109 118 41 55 80 74 93 101 55 69 126 Sobrante bus upgrade

Sobrante 230kV Section 1D P2 Bus 100 106 114 39 51 81 71 92 99 50 65 123 Sobrante bus upgrade

Sobrante 230/115kV Tb 2 & Sobrante o

230/115kV T 1 P6 N-1-1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 104 Sensitivity only

l:\L/IIgil\f/D Section 1D & Mtcalf E Section 1E P2 Bus-Tie Breaker 0 90 104 0 34 0 0 70 91 31 0 104 Continue to monitor future load forecast
Stone-Evergreen-Metcalf 115KV Line ot " r

El Patio-San Jose A 115kV [1520] & Metcalf- P6 N-1-1 <100 <100 106 <100 <100 <100 <100 <100 <100 <100 <100 106 Continue to monitor future load forecast

Evergreen #1 115kV [2520]
Whisman-Monta Vista 115 kV Line \F;;\t/;qslvgivz ?zt)é;t?kv Tb 2& Mtn View-Monta P6 N-1-1 <100 <100 101 <100 <100 <100 <100 <100 <100 <100 <100 102 Continue to monitor future load forecast
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2018-2019 ISO Reliability Assessment - Study Results

Study Area: PG&E Greater Bay Area
High/Low Voltages %L-% Callomia 80
Voltage PU (Baseline Scenarios) Voltage PU (Sensitivity Scenarios)
Peak Peak Peak Peak Peak Peak Peak Peak CEC Forecast Gas Gen Rgnewable & QF.
Min Gas Gen | Generations

0162-Wd 230 kv Base Case PO |Base case 1.03 1.03 1.00 1.05 1.04 1.02 102 1.02 101 1.06 1.02 1.00 h%ae‘lggéver factor correction and voltage support
0354-Wd 230 kv Base Case PO |Base case 1.02 1.02 1.00 1.05 1.05 1.02 1.03 1.02 1.02 1.06 1.02 1.00 h(ﬁgé’;"er factor correction and voltage support
Highway 115 kV Base Case PO |Base case 1.01 1.02 0.97 1.07 1.07 0.99 1.03 0.97 1.01 1.09 1.03 0.96 h%aedeg:é"er factor correction and voltage support
AL00Us 115KV Base Case PO |Base case <105 | 1.04 105 | <105 | 1.05 | <105 | <105 | 1.5 1.04 1.07 <1.05 1.05 h(ﬁgé’;"er factor correction and voltage support
Aera Eng 60 KV Base Case PO |Base case 105 1.05 1.04 1.05 1.06 1.05 105 1.04 1.04 1.06 105 1.04 h%ae‘lgggver factor correction and voltage support
Aera_Mtr 60 kv Base Case PO |Base case 1.05 1.05 1.04 1.05 1.06 1.05 1.05 1.04 1.04 1.06 1.05 1.04 ﬁi‘lgé’;"er factor correction and voltage support
Aera Tpl 60 kv Base Case PO |Base case 1.05 1.05 1.04 1.05 1.06 105 105 1.04 1.04 1.06 105 1.04 h%ae‘lgggver factor correction and voltage support
Pera_Tp2 60 kV Base Case PO |Base case 1.05 1.05 1.04 1.05 1.06 1.05 1.05 1.04 1.04 1.06 1.05 1.04 h(ﬁgé’g’er factor correction and voltage support
Aera Tp3 60 kV Base Case PO |Base case 1.05 1.05 1.04 1.05 1.06 105 105 1.04 1.04 1.06 105 1.04 h‘:ilgg;ver factor correction and voltage support
Agnew 115 kv Base Case PO |Base case 103 | 102 | 099 | 104 | 104 | 104 | 104 | 103 101 1.06 1.02 099 #‘;ae‘lggé"er factor correction and voltage support
Agrilink 60 kV Base Case PO |Base case 1.02 1.03 1.04 1.06 108 105 105 1.04 102 108 103 1.04 hﬁ‘lgé’;"er factor correction and voltage support
Alhambra 115 kv Base Case PO |Base case <05 | 105 | 102 | <105 | 105 | <105 | <105 | 103 1.04 1.07 <105 101 #%ae‘iggé"er factor correction and voltage support
Almaden 60 kV Base Case PO |Base case 1.04 102 | 095 1.10 110 1.05 105 | 099 1.02 114 1.05 0.95 hﬁ‘lgé’ger factor correction and voltage support
Altamont 60 kv Base Case PO |Base case 104 | 103 | 104 | 108 | 108 | 106 | 104 | 106 1.03 1.10 1.03 1.03 #%ae‘iggé"er factor correction and voltage support
Ao 60KV Base Case PO |Base case 101 102 | 098 1.06 1.06 101 104 | 098 1.02 1.08 1.04 0.98 hﬁ‘lgé’;"er factor correction and voltage support
AmesBsl 115KV Base Case PO |Base case 103 | 102 | 10t | 105 | 105 | 103 | 105 | 103 1.02 1.07 1.04 1.02 #‘;ae‘iggé"er factor correction and voltage support
AmesBs2 115 kV Base Case PO |Base case 1.03 1.02 101 1.05 1.05 1.03 1.05 1.03 1.02 107 1.04 1.02 hﬁ‘lgé’;"er factor correction and voltage support
AmesDst 115 kV Base Case PO |Base case 103 | 102 | 10t | 105 | 105 | 103 | 105 | 103 1.02 1.07 1.04 101 #‘;ae‘iggé"er factor correction and voltage support
AppMat 115 kv Base Case PO |Base case 1.03 1.02 1.00 1.05 1.04 102 1.04 102 101 105 1.04 101 hﬁ‘lgé’;"er factor correction and voltage support
Ba Foodl 60 kV Base Case PO |Base case 105 | 104 | 103 | 104 | 105 | 105 | 105 | 103 1.04 1.06 1.05 1.03 #‘;ae‘iggé"er factor correction and voltage support
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2018-2019 ISO Reliability Assessment - Study Results

Study Area:

High/Low Voltages

PG&E Greater Bay Area

&> California ISO

Voltage PU (Baseline Scenarios) Voltage PU (Sensitivity Scenarios)
Substation Contingency (All and Worst P6) Category Diiﬁ?p?gn Sjr?wzn?er Sjr?wzn?er Sjr?wzrfer Sprzigs%ff- ;;?:g Vf/ionztgr Vf/ionztgr Vf/ionztgr 2023 SP High zé):r?eivpg?i/li:i 28{2(; \i/P Retirze(:sgnt of Project & Potential Mitigation Solutions
Peak Peak Peak Peak Peak Peak Peak Peak CEC Forecast Gas Gen Rgnewable & QF.
Min Gas Gen | Generations
BaFood2 60 kV Base Case PO |Base case 1.05 1.04 1.03 1.04 1.05 1.05 1.05 1.04 1.04 1.06 1.05 1.03 hﬁ‘lgé’;"er factor correction and voltage support
Baily J1  115kV Base Case PO |Base case 1.06 1.05 1.03 1.09 1.10 1.06 1.07 1.05 1.05 1.14 1.07 1.03 h?]ae‘lggé"er factor correction and voltage support
Baily 2 115kV Base Case PO |Base case 1.06 105 103 1.09 110 1.06 107 105 105 114 107 103 hﬁ‘lgé’;"er factor correction and voltage support
BailyJ3 115kV Base Case PO |Base case 1.06 1.05 1.03 1.09 1.10 1.06 1.06 1.05 1.05 114 1.06 1.03 ﬁi‘lg;"er factor correction and voltage support
Bair 60KV Base Case PO |Base case 1.03 1.02 1.02 1.04 1.04 1.03 1,03 1.03 1.02 1.06 1.02 1.02 hﬁ‘lgé’;"er factor correction and voltage support
Bair 115KV Base Case PO |Base case <105 | 102 | 102 | <105 | 105 | <105 | <105 | 103 1.02 1.08 <105 1.02 #%ae‘lggé"er factor correction and voltage support
Barth 115KV Base Case PO |Base case 103 103 | 099 107 108 103 1.04 102 103 111 1.04 0.99 hﬁ‘lgé’;"er factor correction and voltage support
Bartrc 115 kV Base Case PO |Base case 103 | 103 | 100 | 107 | 106 | 104 | 104 | 102 1.03 1.09 1.04 1.00 #‘;ae‘iggé"er factor correction and voltage support
Bay Mdws 115 kV Base Case PO |Base case <105 | 102 102 | <105 | 104 | <105 | <105 | 102 1.02 1.08 <1.05 1.02 hﬁ‘lgé’;"er factor correction and voltage support
Bayshorl 115 kV Base Case PO |Base case <05 | 103 | 104 | <105 | 104 | <105 | <105 | 103 103 1.08 <1.05 104 #‘;ae‘lggé"er factor correction and voltage support
Bayshor2 115 kv Base Case PO |Base case <105 | 103 104 | <105 | 104 | <105 | <105 | 103 1.03 108 <1.05 1.04 h‘:ilgg;ver factor correction and voltage support
Belmont 115 kv Base Case PO |Base case <105 | 102 | 102 | <105 | 105 | <105 | <105 | 102 1.02 1.08 <105 102 #%ae‘iggé"er factor correction and voltage support
Beresfrd 60 kv Base Case PO |Base case <105 | 103 103 | <105 | 104 | <105 | <105 | 103 1.03 1.09 <1.05 1.03 h‘:ilgg;ver factor correction and voltage support
Big Basn 60 KV Base Case PO |Base case 1.04 1.03 1.04 1.09 1.06 1.04 1.06 1.04 1.03 1.06 1.05 1.05 h(ﬁg%"er factor correction and voltage support
Bixler 60 kV Base Case PO |Base case 1.02 101 1.02 1.06 107 1.04 1.03 1.04 101 1.09 101 1.02 h‘:ilgg;ver factor correction and voltage support
Bolinas 60 KV Base Case PO |Base case 104 | 105 | o099 | 108 | 108 | 103 | 106 | 100 1.04 1.09 1.06 099 #%ae‘lggé"er factor correction and voltage support
Bollman ~ 115kV Base Case PO |Base case 1.05 1.05 1.02 1.06 1.06 1.05 1.06 1.03 1.05 1.08 1.05 1.02 h‘:ilgg;ver factor correction and voltage support
Brentwod 230 KV Base Case PO |Base case 102 | 102 | 100 | 105 | 105 | 103 | 103 | 102 1.02 1.07 1.02 1.00 #%ae‘lggé"er factor correction and voltage support
Brith ~ 115kV Base Case PO |Base case 1.03 1.02 1.00 1.05 1.04 1.02 1.04 1.02 101 1.05 1.04 101 h‘:ilgg;ver factor correction and voltage support
Burlngme 115 kV Base Case PO |Base case <05 | 103 | 103 | <05 | 104 | <105 | <105 | 103 102 1.08 <1.05 103 #ﬁeg;"er factor correction and voltage support
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2018-2019 ISO Reliability Assessment - Study Results

Study Area: PG&E Greater Bay Area
High/Low Voltages %L-% CCl]i{OI’F‘IiCI |SO
Voltage PU (Baseline Scenarios) Voltage PU (Sensitivity Scenarios)
Substation Contingency (All and Worst P6) Category Diiﬁ?p?gn Sjr?wzrger Sjr?wzrger Sjr?wzrfer Sprzigs%ff- :;?:g Vf/ionztgr V?/ionztgr V?/ionztgr 2023 SP High zé):r?eivpg?i/li:i 28{2(; \i/P Retirze(:sgnt of Project & Potential Mitigation Solutions
Peak Peak Peak Peak Peak Peak Peak Peak CEC Forecast Gas Gen Rgnewable & QF.
Min Gas Gen | Generations

Bums 60KV Base Case PO |Base case 1.04 1.03 1.04 1.09 107 1.04 1.06 1.03 1.03 1.06 1.05 1.04 hﬁ‘lgé’;"er factor correction and voltage support
BXIr Tap 60KV Base Case PO |Base case 102 | 102 | 102 | 106 | 107 | 104 | 103 | 105 1.01 1.09 101 1.02 #‘;ae‘iggé"er factor correction and voltage support
C&H 230KV Base Case PO |Base case 1.03 1.03 1.00 1.04 1.04 1.02 1.03 101 1.02 1.05 1.03 1.00 hﬁ‘lgé’;"er factor correction and voltage support
CCosta 230KV Base Case PO |Base case 102 | 102 | 100 | 105 | 105 | 102 | 103 | 102 1.02 1.06 1.02 1.00 #‘;ae‘iggé"er factor correction and voltage support
CalMec 230KV Base Case PO |Base case 1.02 1.02 1.00 1.05 1.06 1.02 1.03 1.02 1.02 1.10 1.03 1.00 hﬁ‘lgé’;"er factor correction and voltage support
Calevias 115 kv Base Case PO |Base case 103 | 103 | 1ot | 105 | 105 | 103 | 104 | 103 1.02 1.07 1.03 1.01 #?]ae‘iggé"er factor correction and voltage support
Calmat60 60 kv Base Case PO |Base case 1.05 107 | 099 1.08 107 1.04 1.05 101 1.06 1.10 1.06 0.99 :}ﬁiggéver factor correction and voltage support
Caltrainssf 115 kV Base Case PO |Base case <105 | 102 | 102 | <105 | 104 | <105 | <105 | 102 1.02 1.08 <105 103 #‘;ae‘iggé"er factor correction and voltage support
Caltrainssj 115 kV Base Case PO |Base case <105 | 100 | 097 | <05 | 106 | <105 | <105 | 101 1.00 1.09 <1.05 0.97 hﬁ‘lgé’;"er factor correction and voltage support
Caroldl 60KV Base Case PO |Base case <105 | 103 | 102 | <105 | 105 | <105 | <05 | 103 1.03 111 <105 1.02 #‘;ae‘iggé"er factor correction and voltage support
Carold2 60 kV Base Case PO |Base case 1.03 1.03 101 1.04 1.05 1.03 1.04 1.02 1.03 113 1.04 101 hﬁ‘lgé’;"er factor correction and voltage support
Carolnds 60 kv Base Case PO |Base case <105 | 103 | 102 | <105 | 105 | <105 | <105 | 103 103 111 <105 102 #‘;ae‘iggé"er factor correction and voltage support
Carquinz 115 kv Base Case PO |Base case 105 107 1.00 1.09 1.09 1.04 1.06 1.00 107 111 107 1.00 hﬁ‘lgé’;"er factor correction and voltage support
Castrovl 230KV Base Case PO |Base case 100 | 100 | 097 | 105 | 105 | 100 | 102 | 099 1.01 1.07 1.02 097 #‘;ae‘iggé"er factor correction and voltage support
Cayetano 230 kV Base Case PO |Base case 1.03 103 1.00 105 1.04 1.02 1.02 1.02 1.01 1.06 102 1.00 hﬁ‘lgé’ger factor correction and voltage support
CcSub 230KV Base Case PO |Base case 102 | 102 | 100 | 105 | 105 | 102 | 103 | 102 1.02 1.06 1.02 1.00 #‘;ae‘iggé"er factor correction and voltage support
Chrisie 115 kv Base Case PO |Base case 1.03 1.03 101 1.04 1.04 1.02 1.03 1.02 1,03 1.05 1.04 1.00 hﬁ‘lgé’ger factor correction and voltage support
Chsi04A 115KV Base Case PO |Base case <105 | 104 | 102 | <105 | 109 | <105 | <105 | 103 1.04 112 <105 103 #‘;ae‘lggé"er factor correction and voltage support
Chsr04B  115kV Base Case PO |Base case <105 | 104 103 | <105 | 109 | <105 | <105 | 103 1.04 112 <1.05 1.03 hﬁ‘lgé’ger factor correction and voltage support
Chsr04Swsta 115 kV Base Case PO |Base case <105 | 104 | 103 | <105 | 109 | <105 | <105 | 103 1.04 112 <105 103 #‘;ae‘iggé"er factor correction and voltage support
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2018-2019 ISO Reliability Assessment - Study Results

Study Area:

High/Low Voltages

PG&E Greater Bay Area

&> California ISO

Voltage PU (Baseline Scenarios) Voltage PU (Sensitivity Scenarios)
Substation Contingency (Alland Worst P6) Category Dizﬁ?p(;irgn Sjr?wzn?er Sjr?wzrger Sjr?wzrfer Sprzigs %ff- Szr?nz:g Vf/ionztgr V?/ionztgr V?/ionztgr 2023 SP High zé):sefvpg Em:i zgiig\ilp Retirzet:ssnt of Project & Potential Mitigation Solutions
Peak Peak Peak Peak Peak Peak Peak Peak CEC Forecast Gas Gen Rgnewable & QF.
Min Gas Gen | Generations
Chvsanardo 60 kv Base Case PO |Base case 1.05 1.05 1.04 1.05 1.06 1.05 1.05 1.04 1.04 1.06 1.05 1.04 :;%Z‘lgg;"er factor correction and voltage support
Clarmnt 115 kv Base Case PO |Base case 103 | 103 | 102 | 103 | 103 | 103 | 104 | 103 103 1.05 1.03 1.01 h?]ae‘iggé"er factor correction and voltage support
Clayn 115KV Base Case PO |Base case 1.06 1.06 1.02 1.06 1.07 1.06 1.06 1.04 1.06 1.10 1.06 1.02 :;%Z‘lgg;"er factor correction and voltage support
Clmbiahs 115 KV Base Case PO |Base case 1.06 1.06 1.04 1.06 107 1.05 1.06 1.05 1.06 110 1.06 1.03 ﬁi‘lg;"er factor correction and voltage support
Clmbiapv 115 KV Base Case PO |Base case 1.06 1.06 1.04 1.06 1.07 1.05 1.06 1.05 1.06 1.10 1.06 1.03 :;%Z‘lgg;"er factor correction and voltage support
CyLnd 115kV Base Case PO |Base case 1.04 1.04 1.03 1.06 1.06 1.04 1.05 1.04 1.03 1.09 1.04 1.03 h?]ae‘iggé"er factor correction and voltage support
CmpEwrs  115kV Base Case PO |Base case 1.03 1.03 1.03 1.04 1.07 1.03 1.03 1.04 1.03 1.06 1.03 1.03 I';‘:Z‘lggé"er factor correction and voltage support
Coburn 60 kV Base Case PO |Base case 1.05 1.05 1.03 1.04 1.06 1.05 1.05 1.03 1.04 1.07 1.05 1.03 h?]ae‘iggé"er factor correction and voltage support
Con25  115kV Base Case PO |Base case 1.04 1.04 1.01 1.04 1.04 1.03 1.04 1.02 1.03 1.05 1.04 1.00 :;‘:11‘1322’” factor correction and voltage support
CplLecef 115kV Base Case PO |Base case <05 | 101 | 099 | <wo5s | 104 | <105 | <105 | 1.0 101 1.07 <1.05 0.99 h?]ae‘iggé"er factor correction and voltage support
Crockett 230 kv Base Case PO |Base case 102 | 103 | 100 | 104 | 104 | 102 | 103 | 101 1.02 1.05 1.03 1.00 h‘r’]ae‘lggé"er factor correction and voltage support
Crusher 60 kv Base Case PO |Base case 103 | 102 | 104 | 109 | 107 | 103 | 105 | 103 1.02 1.06 1.05 1.04 h?]ae‘iggé"er factor correction and voltage support
Cryogen  115kV Base Case PO |Base case 1.03 1.02 0.99 1.05 1.05 1.03 1.04 1.02 1.02 1.08 1.03 0.99 :;‘:11‘1322’” factor correction and voltage support
Crystisg 60 KV Base Case PO |Base case 1.03 1.03 1.01 1.04 1.05 1.03 1.04 1.02 1.03 113 1.04 1.01 h?]ae‘iggé"er factor correction and voltage support
CvBart 230 kV Base Case PO |Base case 100 | 101 | 097 | 105 | 105 | 100 | 102 | 099 1.01 1.07 1.02 0.97 h‘:ﬁlggéver factor correction and voltage support
CytePmp  115kV Base Case PO |Base case 106 | 105 | 103 | 109 | 110 | 106 | 106 | 105 1.05 114 107 103 h?]ae‘lggé"er factor correction and voltage support
Daly Cty 115 kV Base Case PO |Base case <105 | 103 | 103 | <105 | 104 | <105 | <105 | 1.03 1.03 1.08 <1.05 1.04 h‘:ilggéver factor correction and voltage support
DctoJet 60 kv Base Case PO |Base case 104 | 104 | 099 | 107 | 106 | 103 | 104 | 102 1.04 1.09 1.04 0.99 #‘;ae‘lggé"er factor correction and voltage support
DecPtsg 230 kV Base Case PO |Base case 103 | 103 | 101 | 104 | 104 | 102 | 103 | 102 1.02 1.06 1.03 1.01 h‘:ﬁlggéver factor correction and voltage support
DixonLd 115 kv Base Case PO |Base case 1.03 1.02 0.99 1.06 1.06 1.03 1.04 1.02 1.02 1.09 1.03 1.00 h?]ae‘iggé"er factor correction and voltage support
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2018-2019 ISO Reliability Assessment - Study Results

Study Area:

High/Low Voltages

PG&E Greater Bay Area

&> California ISO

Voltage PU (Baseline Scenarios) Voltage PU (Sensitivity Scenarios)
Substation Contingency (All and Worst P6) Category Diiﬁ?p?gn Sjr?wzrger Sjr?wzrger Sjr?wzrfer Sprzigs%ff- :;?:g Vf/ionztgr V?/ionztgr V?/ionztgr 2023 SP High zé):r?eivpg?i/li:i 28{2(; \i/P Retirze(:sgnt of Project & Potential Mitigation Solutions
Peak Peak Peak Peak Peak Peak Peak Peak CEC Forecast Gas Gen Rgnewable & QF.
Min Gas Gen | Generations
DlyCtyp 115KV Base Case PO |Base case <105 | 1.03 104 | <105 | 104 | <105 | <105 | 1.03 1.03 1.08 <1.05 1.04 h‘:ilgg;ver factor correction and voltage support
Dmtar Sl 115KV Base Case PO |Base case 102 | 108 | w02 | 1203 | 104 | 103 | 103 | 103 103 1.06 1.03 1.02 #‘;ae‘lggé"er factor correction and voltage support
Dumbartn 115 kv Base Case PO |Base case <105 | 104 | 103 | <105 | 105 | <105 | <105 | 104 103 107 <1.05 103 h‘:ilgg;ver factor correction and voltage support
Dyerwnd 60 kV Base Case PO |Base case 1.04 1.04 1.04 1.08 1.08 1.06 1.04 1.06 1.04 1.10 1.03 1.04 ﬁi‘lg;"er factor correction and voltage support
EDublin 60 kv Base Case PO |Base case 105 | 106 | o099 | 108 | 107 | 104 | 105 | 101 1.06 1.09 1.06 0.99 h‘:ilgg;ver factor correction and voltage support
E. Shore 230 kV Base Case PO |Base case 103 | 102 | w00 | 105 | o4 | 103 | 103 | w0t 1.02 1.08 1.02 1.00 #ﬁeg;"er factor correction and voltage support
Eastshre 115KV Base Case PO |Base case <105 | 104 | 105 | <105 | 105 | <105 | <105 | 105 104 107 <1.05 1.05 h‘:ilgg;ver factor correction and voltage support
Ebmudgry 115KV Base Case PO |Base case 1.05 1.06 1.01 1.06 1.07 1.05 1.06 1.03 1.05 1.09 1.05 1.01 h(ﬁg%"er factor correction and voltage support
Edenvale 115KV Base Case PO |Base case 105 | 105 | 103 | 109 | 110 | 106 | 107 | 105 1.05 114 1.06 103 h‘:ilgg;ver factor correction and voltage support
Edes  115kV Base Case PO |Base case <105 | 103 | 103 | <wos | 104 | <105 | <105 | 104 103 1.07 <1.05 103 #ﬁag%"er factor correction and voltage support
Eds Gt 115KV Base Case PO |Base case <105 | 103 | 103 | <105 | 104 | <105 | <105 | 104 103 107 <1.05 103 h‘:ilgg;ver factor correction and voltage support
Egbert 230 kV Base Case PO |Base case <105 | 1200 | o1 | <wos | 102 | <105 | <tos | 101 1.00 1.07 <1.05 101 #%i‘lgg;"er factor correction and voltage support
ElCmo 115k Base Case PO |Base case 1.03 1.03 101 1.04 1.04 1.03 1.04 102 1.03 1.05 1.04 1.00 h‘:zlgg;ver factor correction and voltage support
ElPatio 115 kV Base Case PO |Base case 103 | 102 | o9 | 107 | 108 | 104 | 104 | 102 1.02 111 1.04 0.98 #%i‘igg;"er factor correction and voltage support
Embredrd 230 kV Base Case PO |Base case 101 1.00 101 102 1.02 101 101 1.00 1.00 1.06 101 101 h‘:ilgg;ver factor correction and voltage support
EmridLe 60KV Base Case PO |Base case 104 | 108 | 102 | 104 | 106 | 103 | 104 | 103 1.03 114 1.04 1.02 #‘;ae‘lggé"er factor correction and voltage support
Eta 60KV Base Case PO |Base case 1.03 1.04 1.04 107 1.08 1.06 1.05 1.05 1.03 1.09 1.04 1.04 hﬁ‘lgé’ger factor correction and voltage support
EstGmd 115 kv Base Case PO |Base case <05 | 102 | 102 | <wos | 104 | <105 | <tos | 102 1.02 1.08 <1.05 103 #%ae‘lggé"er factor correction and voltage support
EstPril  115kV Base Case PO |Base case 103 | 103 | 101 | 1203 | 103 | 103 | 103 | 1.02 1.03 1.05 1.03 101 h‘:ilggéver factor correction and voltage support
Evergren 60 kV Base Case PO |Base case 104 | 103 | 097 | 100 | w09 | 105 | 105 | 101 1.02 113 1.05 097 #%ae‘lggé"er factor correction and voltage support
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&> California ISO

Voltage PU (Baseline Scenarios) Voltage PU (Sensitivity Scenarios)
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Peak Peak Peak Peak Peak Peak Peak Peak CEC Forecast Gas Gen Rgnewable & QF.
Min Gas Gen | Generations
Flowindl 60 KV Base Case PO |Base case 1.06 1.07 1.00 108 | <105 | 105 1.06 1.02 1.07 <1.05 1.06 1.00 hﬁ‘lgé’;"er factor correction and voltage support
FMC 115KV Base Case PO |Base case 102 | 1ot | o097 | 106 | 106 | 1203 | 103 | 101 1.00 1.09 1.03 097 #‘;ae‘iggé"er factor correction and voltage support
Forebaywind 60 KV Base Case PO |Base case 106 | 107 | w00 | 108 | 108 | 105 | 106 | 102 107 110 1.06 1.00 hﬁ‘lgé’;"er factor correction and voltage support
Fremnt 115 kv Base Case PO |Base case 104 | 103 | 100 | 106 | 105 | 103 | 104 | 102 1.02 1.08 1.04 1.00 #‘;ae‘iggé"er factor correction and voltage support
Frickwnd 60 kV Base Case PO |Base case 1.06 1.07 1.00 1.08 1.08 1.05 1.06 1.02 1.07 1.10 1.06 1.00 hﬁ‘lgé’;"er factor correction and voltage support
Gateway 230 kV Base Case PO |Base case 102 | 102 | w00 | 105 | 105 | 102 | 103 | 102 1.02 1.06 1.02 1.00 #‘;ae‘iggé"er factor correction and voltage support
Gitoy 115KV Base Case PO |Base case 104 | 104 | 103 | 109 | 100 | 105 | 105 | 1.03 1.04 112 1.06 103 hﬁ‘lgé’;"er factor correction and voltage support
Giloy F 115KV Base Case PO |Base case 1.04 1.04 1.03 1.09 1.09 1.05 1.05 1.03 1.04 1.12 1.06 1.03 h?]ae‘lggé"er factor correction and voltage support
Gilroypk 115KV Base Case PO |Base case 104 | 104 | 103 | 109 | 100 | 105 | 105 | 1.04 1.04 112 1.06 103 h‘:ilgg;ver factor correction and voltage support
Grant 115 kV Base Case PO |Base case <105 | 104 | 104 | <105 | 105 | <105 | <105 | 104 103 1.07 <1.05 104 #‘;i‘lggé"er factor correction and voltage support
Greenbre 60 kV Base Case P0  |Base case 100 | 102 | o099 | 106 | 106 | 100 | 103 | 099 102 108 1.04 0.98 h‘:ilgg;ver factor correction and voltage support
GrenVly 60 kV Base Case PO |Base case 1.04 1.04 1.05 1.07 1.09 1.06 1.06 1.05 1.04 1.09 1.04 1.05 h?]ae‘lggé"er factor correction and voltage support
GmVly 115kV Base Case PO |Base case 102 | 103 | 102 | 104 | 106 | 103 | 103 | 1.03 102 1.06 102 102 hﬁ‘lgé’ger factor correction and voltage support
Hicks 230 kV Base Case PO |Base case 103 | 103 | w00 | 105 | 107 | 103 | 104 | 102 1.02 112 1.03 1.00 #‘;ae‘iggé"er factor correction and voltage support
Hillsdle 60 kv Base Case P0  |Base case <105 | 103 | 103 | <105 | 105 | <105 | <105 | 103 1.03 1.10 <1.05 1.03 hﬁ‘lgé’ger factor correction and voltage support
Hif Mnby 60 kv Base Case PO |Base case 104 | 104 | 103 | 104 | 105 | 104 | 104 | 103 1.04 110 1.05 1.03 #‘;ae‘iggé"er factor correction and voltage support
Hiisdit 60 kv Base Case P0  |Base case 104 | 103 | 103 | 104 | 105 | 103 | 104 | 1.03 103 111 1.04 103 h‘:ﬁgé’;"er factor correction and voltage support
Hntrs Pt 115 kV Base Case PO |Base case <105 | 103 | 104 | <wos | 104 | <105 | <105 | 103 103 1.08 <1.05 104 #‘;ae‘lggé"er factor correction and voltage support
Hphi 1  230kv Base Case PO |Base case <105 | 102 098 | <105 | 103 | <105 | <105 | 102 1.02 1.06 <1.05 0.98 hﬁ‘lgé’ger factor correction and voltage support
Hph2.2 230KV Base Case PO |Base case <05 | 102 | 098 | <105 | 103 | <105 | <105 | 102 102 1.06 <1.05 0.98 #‘;ae‘lggé"er factor correction and voltage support
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Voltage PU (Baseline Scenarios) Voltage PU (Sensitivity Scenarios)
Substation Contingency (All and Worst P6) Category Diiﬁ?p?gn Sjr?wzn?er Sjr?wzn?er Sjr?wzrfer Sprzigs%ff- ;;?:g Vf/ionztgr Vf/ionztgr Vf/ionztgr 2023 SP High zé):r?eivpg?i/li:i 28{2(; \i/P Retirze(:sgnt of Project & Potential Mitigation Solutions
Peak Peak Peak Peak Peak Peak Peak Peak CEC Forecast Gas Gen Rgnewable & QF.
Min Gas Gen | Generations
lbm-Baly 115 kv Base Case PO |Base case 1.06 105 103 1.09 110 1.06 107 105 105 114 107 103 hﬁ‘lgé’;"er factor correction and voltage support
lbm-Hr J 115KV Base Case PO |Base case 1.05 1.04 1.02 1.09 1.09 1.06 1.06 1.04 1.04 113 1.06 1.02 h(ﬁg;"er factor correction and voltage support
lbm-Hrrs 115 kv Base Case PO |Base case 1.06 1.05 1.03 1.09 1.10 1.06 107 1.05 1.05 1.14 1.06 1.03 hﬁ‘lgé’;"er factor correction and voltage support
gnacio 115 kv Base Case PO |Base case 1.05 1.05 1.01 1.08 1.07 1.04 1.06 1.02 1.05 1.09 1.06 1.01 ﬁi‘lg%"er factor correction and voltage support
Imhoff 115 kv Base Case PO |Base case 1.05 1.05 1.03 1.05 1.06 1.04 1.05 1.03 1.05 107 1.05 1.02 h‘:ilgg;ver factor correction and voltage support
Intake 230 kV Base Case PO |Base case <105 | 102 | 098 | <105 | 103 | <105 | <105 | 102 1.02 1.06 <105 098 #ﬁeg;"er factor correction and voltage support
lka 60KV Base Case PO |Base case 1.05 106 | 099 1.08 107 1.04 1.05 101 1.06 1.10 1.06 0.99 h‘:ilgg;ver factor correction and voltage support
Janis 115KV Base Case PO |Base case 103 | 102 | 099 | 105 | 105 | 103 | 104 | 102 1.02 1.08 1.03 099 #ﬁeg;"er factor correction and voltage support
Jeffersn 230 kV Base Case PO |Base case <105 | 103 101 | <105 | 105 | <105 | <105 | 102 1.03 113 <1.05 1.01 h‘:ilgg;ver factor correction and voltage support
Jennings 60 kV Base Case PO |Base case 104 | 102 | o097 | 109 | 100 | 105 | 105 | 1m 1.02 113 1.05 097 #‘ﬁgig’er factor correction and voltage support
Jmscnpmp 115 kv Base Case PO |Base case 105 107 1.00 1.09 1.09 1.04 1.06 101 107 110 107 1.00 h‘:ilgg;ver factor correction and voltage support
Jolon 60KV Base Case PO |Base case 105 | 105 | 102 | 105 | 107 | 105 | 106 | 102 1.04 1.08 1.07 1.02 #%ae‘iggé"er factor correction and voltage support
Bat 115KV Base Case PO |Base case 1.03 102 | 099 1.05 1.05 1.03 1.04 1.02 1.02 1.08 1.03 0.99 hﬁ‘lgé’;"er factor correction and voltage support
KingCty 60 kv Base Case PO |Base case 105 | 104 | 102 | 104 | 106 | 105 | 105 | 103 1.04 107 1.05 1.02 #‘;ae‘iggé"er factor correction and voltage support
Kirker 115KV Base Case PO |Base case 1.06 107 1.03 107 107 1.06 107 1.04 1.06 110 1.06 1.03 hﬁ‘lgé’g’er factor correction and voltage support
Kphi 9  230kV Base Case PO |Base case <05 | 102 | 098 | <105 | 108 | <105 | <105 | 1.02 102 1.06 <1.05 0.98 #‘;ae‘iggé"er factor correction and voltage support
Lakewd-C 115 kv Base Case PO |Base case 1.05 1.06 1.02 1.06 1.06 1.05 1.06 1.03 1.05 1.09 1.05 101 hﬁ‘lgé’;"er factor correction and voltage support
Lakewd-M 115 kV Base Case PO |Base case 1.05 1.06 1.02 1.06 1.06 1.05 1.06 1.03 1.05 1.09 1.05 101 ﬁi‘lg;"er factor correction and voltage support
LarkinD 115 kv Base Case PO |Base case <105 | 103 104 | <105 | 104 | <105 | <105 | 1.03 1.03 1.08 <1.05 1.04 h‘:ilgg;ver factor correction and voltage support
LarinE 115 kv Base Case PO |Base case <105 | 103 | 104 | <105 | 104 | <105 | <105 | 103 103 1.08 <105 1.04 #ﬁeg;"er factor correction and voltage support
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Larkin F 115KV Base Case PO |Base case <105 | 103 104 | <105 | 104 | <105 | <105 | 103 1.03 1.08 <1.05 1.04 :;%Z‘lgg;"er factor correction and voltage support
Las Plgs 60 kv Base Case PO |Base case 103 | 103 | 101 | 104 | 105 | 102 | 104 | 101 103 114 1.04 101 h?]ae‘lggé"er factor correction and voltage support
Lawrence 115 kV Base Case PO |Base case 1.03 1.01 1.00 1.05 1.03 1.02 1.04 1.02 1.01 1.05 1.03 1.01 :;%Z‘lgg;"er factor correction and voltage support
Livermre 60 kV Base Case PO |Base case 1.05 1.07 1.00 1.08 1.08 1.04 1.06 1.02 1.06 1.10 1.06 1.00 h?]ae‘lggé"er factor correction and voltage support
Lk React 115KV Base Case PO [Base case 1.04 1.04 1.02 1.04 1.04 1.05 1.04 1.04 1.04 1.06 1.04 1.02 :;%Z‘lgg;"er factor correction and voltage support
Llagas ~ 115kV Base Case PO |Base case 1.04 1.04 1.03 1.09 1.09 1.05 1.05 1.03 1.04 112 1.06 1.03 h?]ae‘lggé"er factor correction and voltage support
Lmec  115kV Base Case PO |Base case 1.06 1.06 1.04 1.06 1.07 1.06 1.06 1.05 1.06 1.10 1.06 1.03 :;%Z‘lgg;"er factor correction and voltage support
Lockhd1 115KV Base Case PO |Base case 1.02 1.01 1.00 1.05 1.04 1.02 1.03 1.02 1.01 1.06 1.03 1.00 h?]ae‘lggé"er factor correction and voltage support
Lockhd2 115KV Base Case PO |Base case 1.03 1.02 1.00 1.05 1.04 1.03 1.04 1.02 1.01 1.06 1.03 1.00 :;%Z‘lgg;"er factor correction and voltage support
Lone Str 60 kV Base Case PO |Base case 104 | 102 | 104 | 109 | 106 | 103 | 106 | 103 103 1.06 1.05 1.04 h?]ae‘lggé"er factor correction and voltage support
Lonestar 115 kV Base Case PO |Base case <105 | 102 | 102 | <105 | 105 | <105 | <105 | 103 1.02 1.08 <1.05 1.02 h‘:ilggéver factor correction and voltage support
Lonetree 230 kV Base Case PO |Base case 103 | 102 | 100 | 105 | 105 | 102 | 103 | 102 1.02 1.06 1.02 1.00 #‘;ae‘lggé"er factor correction and voltage support
Los Als 60 KV Base Case PO |Base case 1.03 1.02 1.03 1.09 1.07 1.02 1.05 1.03 1.02 1.06 1.05 1.03 I';‘:Z‘lggéver factor correction and voltage support
Los Cchs 60 kv Base Case PO |Base case 1.06 1.06 1.02 1.04 1.07 1.06 1.06 1.02 1.05 1.08 1.06 1.02 h?]ae‘lggé"er factor correction and voltage support
Los Gats 60 KV Base Case PO |Base case 1.03 1.04 1.03 1.08 1.06 1.04 1.07 1.02 1.04 1.06 1.05 1.03 I';‘:Z‘lggéver factor correction and voltage support
Los Osts 60 KV Base Case PO |Base case 1.04 1.04 1.02 1.03 1.06 1.06 1.06 1.02 1.04 1.07 1.04 1.02 h?]ae‘lggé"er factor correction and voltage support
Loyola 60KV Base Case PO |Base case 1.04 1.02 1.04 1.08 1.06 1.03 1.05 1.03 1.02 1.05 1.05 1.04 I';‘:Z‘lggéver factor correction and voltage support
Lpostas 60 kV Base Case PO |Base case 105 | 107 | 100 | 108 | 108 | 105 | 106 | 1.02 1.06 1.10 1.06 1.00 h?]ae‘lggé"er factor correction and voltage support
LsEstrs 115KV Base Case PO |Base case <105 | 101 | 099 | <105 | 104 | <105 | <105 | 103 1.01 1.07 <1.05 0.99 h‘:ilggéver factor correction and voltage support
LsEstrs 230 kv Base Case PO |Base case 1.01 1.00 0.98 1.03 1.03 1.02 1.02 1.01 1.00 1.06 1.01 0.98 ﬁi‘lgig’er factor correction and voltage support
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Min Gas Gen | Generations

LsGlins 115KV Base Case PO |Base case 1.04 1.05 1.00 1.08 107 1.04 1.06 101 1.05 1.09 1.06 1.00 h‘:ilgg;ver factor correction and voltage support
LsPstas 230 kv Base Case PO |Base case 102 | 102 | 099 | 105 | 105 | 102 | 102 | 10 1.02 1.07 1.02 099 #‘;ae‘lggé"er factor correction and voltage support
M 115 kv Base Case PO |Base case 1.03 1.03 1.03 1.04 107 1.03 1.03 1.03 1.03 1.06 1.03 1.03 hﬁ‘lgé’;"er factor correction and voltage support
Mabury 60 kV Base Case PO |Base case 106 | 102 | o097 | 109 | 109 | 104 | 105 | 100 1.02 113 1.05 097 #‘;ae‘lggé"er factor correction and voltage support
Mabury  115kV Base Case PO |Base case 1.03 103 | 099 107 1.08 1.03 1.04 102 103 111 1.04 0.99 hﬁ‘lgé’;"er factor correction and voltage support
Markham 115 kV Base Case PO |Base case 103 | 100 | 097 | 107 | 107 | 104 | 104 | 101 1.01 1.10 1.03 098 #‘;ae‘iggé"er factor correction and voltage support
Martin 60 KV Base Case PO |Base case 1.06 1.06 114 1.00 1.06 1.05 1.04 113 0.98 119 0.99 1.06 :}ﬁiggéver factor correction and voltage support
Martin C 115 kv Base Case PO |Base case <105 | 103 | 104 | <105 | 104 | <105 | <105 | 103 103 1.08 <105 1.04 #‘;ae‘iggé"er factor correction and voltage support
Martin C 230 kV Base Case PO |Base case <105 | 100 101 | <105 | 102 | <105 | <105 | 101 1.00 107 <1.05 1.01 hﬁ‘lgé’;"er factor correction and voltage support
MartnzD 115KV Base Case PO |Base case 105 | 105 | 102 | 105 | 105 | 104 | 105 | 103 1.04 1.07 1.05 1.02 #‘;ae‘iggé"er factor correction and voltage support
Martnz E 115 kv Base Case PO |Base case 1.05 1.05 1.02 1.05 1.05 1.04 1.05 1.03 1.04 107 1.05 1.02 :}ﬁiggéver factor correction and voltage support
Mckee 115 kv Base Case PO |Base case 103 | 104 | 100 | 108 | 108 | 104 | 105 | 102 1.03 111 1.04 1.00 #?]ae‘iggé"er factor correction and voltage support
Medw Lne 115 KV Base Case PO |Base case 1.05 1.06 101 1.06 107 1.06 1.06 1.03 1.06 110 1.06 101 :}ﬁiggéver factor correction and voltage support
Metcalf 230 kv Base Case PO |Base case 102 | 102 | 100 | 105 | 106 | 102 | 103 | 102 1.02 1.10 1.03 1.00 #‘;ae‘iggé"er factor correction and voltage support
Meyers 115KV Base Case PO |Base case 105 107 1.00 1.09 1.09 1.04 1.06 1.00 107 111 107 1.00 hﬁ‘lgé’;"er factor correction and voltage support
MitFdJ 115 kv Base Case PO |Base case 102 | 100 | 100 | 105 | 104 | 102 | 104 | 102 101 1.06 1.03 1.00 #‘;ae‘iggé"er factor correction and voltage support
Millorae 60 kV Base Case PO |Base case 1.04 1.03 1.05 1.03 1.04 1.03 1.03 1.05 101 111 1.02 1.03 hﬁ‘lgé’;"er factor correction and voltage support
Milbrae 115 kv Base Case PO |Base case <105 | 102 | 103 | <105 | 104 | <105 | <105 | 103 1.02 1.08 <105 103 #‘;ae‘lggé"er factor correction and voltage support
Milpitas 115 kV Base Case PO |Base case 1.04 103 1.00 107 107 1.04 105 102 103 110 1.04 1.00 hﬁ‘lgé’;"er factor correction and voltage support
Misson 115KV Base Case PO |Base case <105 | 103 | 104 | <105 | 104 | <105 | <105 | 103 1.03 1.08 <105 1.04 #‘;ae‘lggé"er factor correction and voltage support
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Milbtp97 60 kV Base Case PO |Base case <105 | 103 102 | <105 | 105 | <105 | <105 | 103 1.03 111 <1.05 1.02 hﬁ‘lgé’;"er factor correction and voltage support
MntaVsa 60 kV Base Case PO |Base case 1.05 1.04 1.06 1.08 1.06 1.05 1.07 1.05 1.04 1.05 1.06 1.06 h(ﬁg;"er factor correction and voltage support
MntaVsa 115 kv Base Case PO |Base case 1.03 1.02 1.03 1.05 1.02 1.03 1.05 1.03 101 1.03 1.04 1.03 h‘:ilgg;ver factor correction and voltage support
Mntcloph 115 KV Base Case PO |Base case 1.04 1.06 1.01 1.08 1.08 1.06 1.06 1.01 1.05 1.09 1.06 1.01 h?]ae‘lggé"er factor correction and voltage support
Moccasin 115 kv Base Case PO |Base case 1.05 1.04 101 1.05 1.05 1.05 1.05 1.05 1.04 1.06 1.05 101 h‘:ilgg;ver factor correction and voltage support
MoftFld 115 kv Base Case PO |Base case 102 | 100 | 100 | 105 | 104 | 102 | 104 | 102 101 1.06 1.03 1.00 #%ae‘lggé"er factor correction and voltage support
Montague 115 kV Base Case PO |Base case <105 | 100 | 098 | <105 | 104 | <105 | <105 | 102 101 107 <1.05 0.98 h‘:ilgg;ver factor correction and voltage support
Montavis 230 kv Base Case PO |Base case 104 | 104 | 100 | 105 | 107 | 104 | 105 | 102 1.04 1.14 1.04 1.00 #%ae‘lggé"er factor correction and voltage support
Montcllo 115 kv Base Case PO |Base case 1.04 1.06 1.00 1.08 1.08 1.06 1.06 101 1.05 1.09 1.06 101 h‘:ilgg;ver factor correction and voltage support
Moraga 115KV Base Ca