2016-2017 1SO Reliability Assessment - Study Results

Study Area:

PG&E Central Valley

Thermal Overloads

&5 Cdlifornia ISO

Loading (%)
- . Category 2021 SP 2026 o _
ID Overloaded Facility Worst Contingency Category Description |2018 Summer|2021 Summer|2026 Summer| 2018 Spring (2021 Summer| 2018 SPNo | 202LSPNo | Heavy | 2026 SP No | Retirement of Potential Mitigation Solutions
Peak Peak Peak Off-Peak Light Load BTM-PV AAEE Renewable &| BTM-PV QF
Min Gas Gen Generations
Short Term : Action Plan; Long
CVLY-T-1 [Vaca-Plainfield 60 kV line Normal PO Normal 102 NA NA 40 NA 107 NA NA NA NA Term : Vaca — Davis Voltage
Conversion Project
Ni B - T
cuLy.T-2 |Nicolaus -Marysville 60 kVLine | PO Normal 65 79 102 28 29 69 78 79 106 101 |Reconductor
(Plumas-East Nicolaus)
Cortina 230/115/60 kV
CuLy-Tg |Cortina 2307115/ CORTINA 230/115KV TB 4 p1 N-1 105 104 101 58 46 116 102 110 100 115  |Existing operating procedure
Transformer No. 1
CVLY-T-4 |Cortina 60 kV Line No. 2 CORTINA #1 60kV P1 N-1 94 85 88 39 34 101 85 85 97 89 Preferred resource
Short Term : Action Plan; Long
CVLY-T-5 [Vaca 115/60 kV transformer #5 VACA-DIX 115/60kV TB 9 P1 N-1 115 NA NA 66 NA 119 NA NA NA NA Term : Vaca — Davis Voltage
Conversion Project
East Nicol 115/60 kV
CuLy-T-g |F2St Nicolaus 115/ E.NICOLS 115/60kV TB 3 P1 N-1 73 81 9 32 31 78 82 81 104 9 |Preferred resource
Transformer No. 2
East Nicol 115/60 kV
CuLy-T7 |Fast Nicolaus 115/ E.NICOLS 115/60kV TB 2 p1 N-1 73 81 9% 32 31 78 82 81 104 9 |Preferred resource
Transformer No. 3
PI - Del Mar 60 kV Li P :
CVLY-T-8 Si::rear Pin:) ar Ine (Penryn o) ACER-DEL MAR 60KV P1 N-1 93 81 92 37 29 102 83 81 106 92 |preferred resource
Valley Springs - Martell 60 kV Li
CVLY-T-9 N‘Z ely prings - Marte " |VALLEY SPRINGS-CLAY 60kV p1 N-1 119 111 111 71 58 124 116 110 119 111  |pisable automatics
Manteca 115/60 kV Transf Act L
CuLy-T-10 |Manteca 115/ ranstormer |, ASSON 115/60kV TB 1 P1 N-1 174 165 178 93 78 180 178 165 191 178  |ohortTerm: Action Plan; Long
No. 3 Term : Kasson SPS
. . Short Term : Action Plan; Long
CVLY-T-11 |Manteca - Louise 60 kV Line KASSON 115/60kV TB 1 P1 N-1 126 121 136 72 63 131 131 121 148 135
Term : Kasson SPS
. . Short Term : Action Plan; Long
CVLY-T-12 |Kasson - Louise 60 kV Line KASSON 115/60kV TB 1 P1 N-1 94 91 107 48 40 98 96 91 117 106
Term : Kasson SPS
Missouri Flat - Gold Hill 115 kV No. |[MISSOURI FLAT-GOLD HILL #2 115kV Line section
T P2-1 i
CVLY-T-13 1 Line [2670] (GOLDHILL-SHPRING2) wlo fault 90 68 79 22 17 114 74 69 101 78 Transfer trip to open other end
. . Short Term : Action Plan; Long
DIXON-VACA #1 60kV [6730] (VACA-DXN-
CVLY-T-14 |Dixon-Vaca #2 60 kv (67301 ( ppp | Linesectionf NA NA 72 NA 116 NA NA NA NA  [Term :Vaca— Davis Voltage
VACA-JT1) wi/o fault . i
Conversion Project
DRUM-HIGGINS 115kV [4393] (CHCGO PK- i i
CVLY-T-15 |Drum - Rio Oso 115 kV No. 2 Line [4393] ppq | Hnesecton | g 112 100 105 47 116 111 109 100 98  |Drum operating procedure
HIGGINS) w/o fault
DRUM-HIGGINS 115kV [4393] (CHCGO PK- i i
CVLY-T-16 |Drum - Rio Oso 115 kV No. 1 Line [4393] ppp | Hmesecton |y, 103 90 103 44 103 102 100 87 88  |Drum operating procedure
HIGGINS) wi/o fault
Eldorado - Missouri Flat 115 kV No.|[MISSOURI FLAT-GOLD HILL #2 115kV Line section
T P2-1 i
CVLY-T-17 5 Line [2670] (GOLDHILL-SHPRING2) wio fault 200 153 174 60 47 252 165 154 221 173 Transfer trip to open other end
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Peak Peak Peak Off-Peak Light Load BTM-PV AAEE Renewable &| BTM-PV QF
Min Gas Gen Generations
Eldorado - Missouri Flat 115 kV No.|[MISSOURI FLAT-GOLD HILL #2 115kV Line section
CVLY-T-18 P2-1 179 135 155 43 34 225 147 136 200 155 Transfer trip to open other end
1 Line [2670] (GOLDHILL-SHPRING2) wio fault 'ptoop
Valley Springs - Martell 60 kV Line |VALLEY SPRINGS-CLAY 60kV [8264] (CLAY- i i
CVLY-T-19 y >pring ' (82641 ppy | Lnesectiony o 111 112 71 59 124 116 118 119 111 |Disable automatics
No. 1 BUENA_TP) wio fault
HAMMER-COUNTRY CLUB 60kV [7010] Line section Short Term : Action Plan; Long
CVLY-T-20 |Stagg - Hammer 60 kV Line No. 1 P2-1 119 42 57 57 20 122 44 43 60 56 Term : Missouri Flat-Gold Hill 115
(CNTRY CB-UOP) w/o fault ) )
kV line project.
Short Term : Action Plan; Long
LOCKEFORD-LODI #2 60kV [7440 i i
CVLY-T-21 |Lockeford - Industrial 60 KV Line [7440] ppy | Hnesectiony g 78 NA 69 68 101 79 77 NA NA  |Term : Lockeford-Lodi Area 230
(LOCKEFRD-VICTOR) wio fault .
kV Development project.
Bus-tie Short Term : Action Plan; Long
CVLY-T-22 |Brighton - Davis 115 kV Line RIO OSO 115kV - Section 1D & 2D P2 breaker 119 39 31 51 38 129 36 40 38 39 Term : Vaca — Davis Voltage
Conversion Project
Cortina 230/115/60 kV Non-bus-ti
CVLY-T-23 ! /115/ CORTINA 230kV - Ring R2 & R3 P2 on-bus-tie 107 91 99 44 60 100 91 110 106 115 Existing operating procedure
Transformer No. 1 breaker
. . . Non-bus-tie
CVLY-T-24 |Cortina 60 kV Line No. 2 CORTINA - MA 60kV & CORTINA #1 line P2 breaker 94 84 88 39 34 100 84 84 97 88 Preferred resource
Bus-tie Short Term : Action Plan; Long
CVLY-T-25 |Bogue - Rio Oso 115 kV Line RIO OSO 230kV - Section 2D & 1D P2 breaker 122 107 55 52 36 128 101 101 56 55 Term : South of Palermo 115 kV
Reinforcement Project
CVLY-T-26 |Drum - Rio Oso 115 kV No. 1 Line |DRUM 115kV - Ring R4 & R3 P2 N%’:égll‘j;'e 184 187 104 206 42 188 186 187 102 101 |Drum operating procedure
D 115/60kV T f No. -bus-ti
CVLY-T-27 | rum 115/ ranstormer®o- | hrUM 115kv - Ring R4 & R3 P2 N%’:egll‘(zr“e 144 149 55 179 20 149 147 149 53 52 |Drum operating procedure
. . Short Term : Action Plan; Long
Stanislaus-Melones-Manteca 115 . Bus-tie . . .
CVLY-T-28 . TESLA 115kV - Section 2D & 1D P2 98 36 57 Diverge 131 118 52 46 83 57 Term : Vierra 115 kV Looping
kV Line No. 1 breaker )
Project
. Short Term : Action Plan; Long
Riverbank Jct - Mant 115 kv -
CVLY-T-29 Li':eer anicict - Vianteca TESLA 115KV - Section 2D & 1D ) bBrZZI?eer 126 52 74 Diverge 116 145 68 62 101 74 |Term : Vierra 115 kV Looping
Project
Short T : Action Plan; L
Bellota-Riverbank-Melones 115 kV . Bus-tie . or e.rm cHon ran; .ong
CVLY-T-30 Line TESLA 115kV - Section 2D & 1D P2 breaker 107 19 31 Diverge 109 136 28 28 75 43 Term : Vierra 115 kV Looping
Project
Short Term : Action Plan; Long
CVLY-T-31 |Stagg- Hammer 60 kV Line No.1 [CNTRY CB 60kV Section 1E P2 Bus 119 42 57 57 21 122 45 43 60 56 Term : Stagg — Hammer 60 kV
Line project.
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CVLY-T-32 |Hammer - Country Club 60 kV STAGG 60kV - Section ME & MD P2 bBrLéZ_l?eer <90 133 <90 <90 <90 <90 182 132 <90 <90 Operating solution
Bus-ti Short Term : Action Plan; Long
CVLY-T-33 |Lockeford No. 1 60 kV Line STAGG 60KV - Section ME & MD P2 brzzk'eer <90 108 <90 <90 <90 <90 193 108 <90 <90  |Term : Lockeford-Lodi Area 230
kV Development project.
Short T : Action Plan; L
CVLY-T-34 [Manteca - Louise 60 kV Line KASSON 115KV Section 1D P2 Bus 128 122 137 73 63 133 132 122 150 137 ort term : Action Flan; Long
Term : Kasson SPS
KASSON - 1D 115kV & SCHULTE SW STA- -bus-ti Short T : Action Plan; L
CVLY-T-35 |Kasson - Louise 60 KV Line . pp | Nombustie o 94 109 49 41 100 98 94 119 109 ort ferm : Action Fan; ong
KASSON-MANTECA line breaker Term : Kasson SPS
Short T : Action Plan; L
Stanislaus - Melones Sw 115 kV . Bus-tie . or e.rm cHon ran; .ong
CVLY-T-36 Line TESLA 115kV - Section 2D & 1D P2 breaker 127 52 74 Diverge 116 145 69 62 102 74 Term : Vierra 115 kV Looping
Project
Short Term : Action Plan; Long
WOODLAND 14kV Gen Unit 1 & WEST
VLY-T-37 |Brighton - Davis 115 kV Line P3 -1/N-1 99 <90 <90 <90 <90 103 <90 <90 <90 <90 T : Vaca — Davis Volt
¢ 31 |Brig v ! SACRAMENTO-BRIGHTON 115kV [4110] G-l erm : Vaca—bavis Voltage
Conversion Project
Short Term : Action Plan; Long
Vaca Dixon 230/115 kV WOLFSKIL 14kV Gen Unit 1 & VACA-DIX
-T- P3 -1/N- 100 < < < < 104 < < < < T : Vaca — Davis Volt
CVLY-T-38 Transformer No. 3 230/115kV TB 4 G-1/N-1 90 90 90 90 90 90 90 90 erm .aca .aV|s oltage
Conversion Project
Short Term : Action Plan; Long
Vaca Dixon 230/115 kV WOLFSKIL 14kV Gen Unit 1 & VACA-DIX
VLY-T- P3 -1/N-1 100 <90 <90 <90 <90 104 <90 <90 <90 <90 T : Vaca — Davis Volt
¢ 39 |transformer No. 4 230/115KkV TB 3 G-l erm :Vaca = bavis Voltage
Conversion Project
Cortina 230/115/60 kV WADHAM 9kV Gen Unit 1 & CORTINA
VLY-T-4 P3 -1/N-1 122 111 115 <90 <90 132 113 111 125 107 Existi ti d
¢ 0 Transformer No. 1 230/115kV TB 4 G-U XIsting operating procedure
Short Term : Action Plan; Long
WOLFSKIL 14kV Gen Unit 1 & VACA-DIX
CVLY-T-41 |Vaca 115/60 kV transformer #5 115/60kV TB 9 P3 G-1/N-1 115 <90 <90 <90 <90 119 <90 <90 <90 <90 Term : Vaca — Davis Voltage
Conversion Project
Short Term : Action Plan; Long
WOODLAND 14kV Gen Unit 1 & PALERMO-
-T- P - Rio Oso 115 kV Li P3 -1/N- < 90 < < < 100 < < < < T : South of Pal 115 kv
CVLY-T-42 |Pease - Rio Oso ine NICOLAUS 115KV [3210] G-1/N-1 90 90 90 90 90 90 90 90 e.rm outh of Pa .ermo
Reinforcement Project
DTCHFLT1 11kV Gen Unit 1 & CHI.PARK
CVLY-T-43 |Drum - Higgins 115 kV Line ) enn P3 G-1/N-1 99 100 <90 <90 <90 101 100 100 <90 <90 Drum operating procedure
12kV Gen Unit 1
Short Term : Action Plan; Long
Stockton 'A' - Weber 60 kV Line COG.NTNL 14kV Gen Unit 1 & STOCKTON Term : Stockton ‘A’ —Weber 60 kV
VLY-T-44 P3 -1/N-1 102 <90 <90 <90 <90 105 <90 <90 <90 <90
¢ No. 1 A-WEBER #2 60kV [8130] G-l Line Nos. 1 and 2 Reconductor
Project
Manteca 115/60 kV Transformer |[GWFTRCY3 14kV Gen Unit 1 & KASSON Short Term : Action Plan; Long
CVLY-T-45 P3 G-1/N-1 174 166 178 <90 <90 180 178 166 192 178
No. 3 115/60kV TB 1 Term : Kasson SPS
GWFTRCY3 14kV Gen Unit 1 & KASSON Short T : Action Plan; L
CVLY-T-46 |Manteca - Louise 60 KV Line enn P3 G-1N-1 127 <90 137 <90 <90 133 132 120 149 136 ort lerm : Action Flah; Long
115/60kV TB 1 Term : Kasson SPS
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Y = :
Thermal Overloads “; €} COl I{:O rnia 1ISO
Loading (%)
- . Category 2021 SP 2026 o .
ID Overloaded Facility Worst Contingency Category | peseription |2018 Summer|2021 Sumrmer|2026 Summer| 2018 Spring |2021 Summer| 2018 SP No | 2021 SP No |  Heavy | 2026 SP No | Retirement of Potential Mitigation Solutions
Peak Peak Peak Off-Peak Light Load BTM-PV AAEE Renewable &| BTM-PV QF
Min Gas Gen Generations
GWFTRCY3 14kV Gen Unit 1 & KASSON Short T : Action Plan; L
CVLY-T-47 |Kasson - Louise 60 kV Line entnt P3 G-1N-1 95 92 107 <90 <90 99 97 92 118 107 ort ferm : Action Fan; ong
115/60kV TB 1 Term : Kasson SPS
Cortina 230/115/60 kV Cortina 115kV BAAH Bus #2 (failure of non- -
CVLY-T-48 I /115/ ! ! (failu P5 Non-redndant <90 <90 <90 <90 <90 <90 <90 110 <90 <90 Existing operating procedure
Transformer No. 1 redundent relay) relay (bus)
Atlantic 230 KV BAAH Bus #1 (failure of Non-redndant ShortTerm : Action Plan; Long
CVLY-T-49 [RIO 0SO-SPI JCT 115 kv ps [ onrednaant - 4og 109 50 41 33 142 114 121 54 52 |Term : Rio Oso — Atlantic 230 KV
non-redundent relay) relay (bus) ) )
Line Project
Short Term : Action Plan; L
Lincoln - Pleasant Grove 115 kV Atlantic 230 kV BAAH Bus #1 (failure of Non-redndant or e.rm cHon ar1 one
CVLY-T-50 |, . P5 134 112 83 44 36 148 117 124 92 97 Term : Rio Oso — Atlantic 230 kV
Line non-redundent relay) relay (bus) ) )
Line Project
Schulte 115kV BAAH Bus #1 (failure of non N dndant short Term : Action Plan; Long
CVLY-T-51 [Tesla - Tracy 115 KV Line ps |lonredndant 43 70 77 34 23 108 75 73 84 78 |Term : Vierra 115 kV Looping
redundent relay) relay (bus) )
Project
. . LAMBIE SW STA-BIRDS LANDING SW STA Reduce generation in Birds
Birds Landing - Contra Costa PP . . .
CVLY-T-52 230 KV Line 230kV [5820] & BIRDS LANDING SW STA- P6 N-1/N-1 <90 <90 <90 99 100 <90 <90 <90 <90 <90 Landing area following the first
CONTRA COSTA SUB 230kV [6161] contingency.
Short Term : Action Plan; Long
WEST SACRAMENTO-DAVIS 115kV [4120]
-T- Woodland-Davis 115 kV li P6 -1/N- 128 < < < < 138 < < < < T Y — Davis Volt
CVLY-T-53 |Woodland-Davis ine & BRIGHTN-DAVIS-BRKR SLG 115kV [0] N-1/N-1 90 90 90 90 90 90 90 90 erm .aca .aws oltage
Conversion Project
Short Term : Action Plan; Long
Brighton 230/115 kV Transformer |WDLND_BM-WOODLD-DAVIS 115kV
VLY-T-54 . P6 N-1/N-1 95 <90 <90 <90 <90 100 <90 <90 <90 <90 T : Vaca — Davis Volt
¢ * INo. 9 [4210] & BRIGHTON 230/115kV TB 10 / erm : Vaca = avis Voltage
Conversion Project
WDLND_BM-WOODLD-DAVIS 115kV Short Term : Action Plan; Long
CVLY-T-55 |Brighton - Davis 115 kV Line [4210] & WEST SACRAMENTO-DAVIS P6 N-1/N-1 122 <90 <90 <90 <90 130 <90 <90 <90 <90 Term : Vaca — Davis Voltage
115kV [4120] Conversion Project
Short Term : Action Plan; Long
Vaca Dixon 230/115 kV VACA-DIX 230/115kV TB 4 & WOLFSKIL
CVLY-T-56 / . / P6 N-1/N-1 109 96 100 <90 <90 115 100 100 103 100 Term : Vaca — Davis Voltage
Transformer No. 3 14kV Gen Unit 1 . .
Conversion Project
Short Term : Action Plan; L
Vaca Dixon 230/115 kV VACA-DIX 230/115KV TB 3 & WOLFSKIL ortferm :Action ¥an; Long
CVLY-T-57 . P6 N-1/N-1 109 96 100 <90 <90 115 100 100 103 100 Term : Vaca — Davis Voltage
Transformer No. 4 14kV Gen Unit 1 . .
Conversion Project
Short Term : Action Plan; Long
Gold Hill 230/115 kV Transformer |GOLDHILL 230/115kV TB 2 & DRUM- !
VLY-T- P6 N-1/N-1 100 92 <90 <90 <90 109 96 93 <90 <90 T : Atlantic-PI 115 kV i
CVLY-T98 1361 HIGGINS 115kV [4393] / erm : Atlanticracer ine
project.
Short Term : Action Plan; Long
Gold Hill 230/115 kV Transformer |GOLDHILL 230/115kV TB 1 & DRUM-
-T- P6 -1/N- 100 92 < < < 110 96 93 < < T : Atlantic-PI 115 kV li
CVLY-T-59 No. 2 HIGGINS 115KV [4393] N-1/N-1 90 90 90 90 90 erm antic-Placer ine
project.
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Peak Peak Peak Off-Peak Light Load BTM-PV AAEE Renewable &| BTM-PV QF
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Missouri Flat - Gold Hill 115 kV No MISSOURI FLAT-GOLD HILL #2 115kV Short Term : Action Plan; Long
CVLY-T-60 1 Line " [[2670] & GOLD HILL-CLARKSVILLE 115kV P6 N-1/N-1 116 <90 <90 <90 <90 127 <90 <90 <90 <90 Term : Missouri Flat-Gold Hill 115
[9430] kV line project.
Cortina 230/115/60 kV CORTINA 115/60kV TB 5 & WADHAM 9kV
CVLY-T-61 ortna /115/ . / P6 N-1/N-1 122 111 115 <90 <90 132 113 116 125 121 Existing operating procedure
Transformer No. 1 Gen Unit 1
Short Term : Action Plan; Long
VACA-DIX 115/60kV TB 9 & DIXON-VACA
CVLY-T-62 |Vaca 115/60 kV transformer #5 ¥ 60KV [674((] P6 N-1/N-1 137 <90 <90 <90 <90 142 <90 <90 <90 <90 Term : Vaca — Davis Voltage
Conversion Project
Short Term : Action Plan; Long
RIO OSO-BRIGHTON 230kV [5600] & RIO
CVLY-T-63 |Rio Oso 230/115 kV Bank No. 1 [ ] P6 N-1/N-1 102 <90 <90 <90 <90 103 <90 <90 <90 <90 Term : Rio Oso 230/115 kV
0S0 230/115kV TB 2 .
Transformer Upgrades Project
RIO 0SO 230/115KV TB 1 & RIO 0SO short Term : Action Plan; Long
VLY-T-64 |Rio Oso 230/115 kV Bank No. 2 P6 N-1/N-1 100 <90 <90 <90 <90 100 <90 <90 <90 <90 Term : Rio Oso 230/115 kV
c 6 I / BRIGHTON 230kV [5600] / I / .
Transformer Upgrades Project
. . DRUM-RIO OSO #2 115kV [1431] & PLACER .
-T- D -Rio0so 115 kV No. 1L P6 -1/N- 159 168 172 191 < 156 167 171 103 104 D t d
CVLY-T-65 |Drum - Rio Oso o ine HIGGINS 115KV [1412] N-1/N-1 90 rum operating procedure
. . DRUM-RIO OSO #1 115kV [4393] & PLACER .
VLY-T- D -Rio0Oso0 115 kV No. 2 L P6 N-1/N-1 100 100 <90 203 <90 100 100 98 <90 <90 D t d
C 66 |Drum - Rio Oso 0.2 Line HIGGINS 115KV [1412] / rum operating procedure
Short Term : Action Plan; Long
RIO OSO-ATLANTIC 230kV [5590] &
-T-67 [RIO OSO-SPI JCT 115 kV P6 -1IN- 97 < < < < 108 < 92 < < : Rio Oso — Atlantic 2
CVLY-T-67 ATLANTIC-GOLD HILL 230KV [4330] N-1/N-1 90 90 90 90 90 90 90 T.erm R'IO Oso — Atlantic 230 kV
Line Project
GOLDHILL 230/115kV TB 1 & GOLDHILL
CVLY-T-68 |Drum - Higgins 115 kV Line / P6 N-1/N-1 <90 91 100 <90 <90 95 <90 <90 <90 100 Drum operating procedure
230/115kV TB 2
Drum 115/60 kV Transformer No. |DRUM-RIO OSO #2 115kV [1431] & PLACER .
CVLY-T-69 P6 N-1/N-1 144 148 146 178 <90 151 147 148 <90 <90 Drum operating procedure
1 HIGGINS 115kV [1412] perating p
Short Term : Action Plan; Long
Table Mountain-Pease 60 kV Line |WEST SACRAMENTO-BRIGHTON 115kV Term : Pease 115/60 kV
VLY-T-7 P6 N-1/N-1 101 <90 <90 <90 <90 96 <90 <90 <90 <90
¢ 0 (Peachton-Gridley) [4110] & PEAS RG 60/60kV TB 1 / Transformer Addition and Bus
Upgrade project.
East Nicolaus 115/60 kV RIO OSO-NICOLAUS 115kV [3440] &
CVLY-T-71 P6 N-1/N-1 <90 <90 118 <90 <90 <90 <90 <90 127 118 Replace transfi
Transformer No. 2 E.NICOLS 115/60KkV TB 3 eplace transtormer
East Nicol 115/60 kV RIO OSO-NICOLAUS 115kV [3440] &
CVLY-T-72 astvicolaus / [ ] P6 N-1/N-1 <90 <90 118 <90 <90 <90 <90 <90 127 118 Replace transformer
Transformer No. 3 E.NICOLS 115/60kV TB 2
Short Term : Action Plan; Long
Lincoln - Pleasant Grove 115 kV RIO OSO-ATLANTIC 230kV [5590] &
-T- P6 -1/N- < < < < 112 < 94 <90 < *Ri - ic2
CVLY-T-73 Line ATLANTIC-GOLD HILL 230KV [4330] N-1/N-1 101 90 90 90 90 90 90 T.erm R'IO Oso — Atlantic 230 kV
Line Project
Drum - Grass Vallev - Weimar 60 RIO OSO-WEST SACRAMENTO 115kV
CVLY-T-74 WV Line Y [3450] & COLGATE-GRASS VALLEY 60kV P6 N-1/N-1 101 <90 <90 <90 <90 103 <90 <90 98 <90 Drum operating procedure
[6490]
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Short Term : Action Plan; Long
Pl 115/60kV T f No. |PLACER 115/60kV TB 2 & HALSEY 60/6.6kV T :P 115/60 kV
cvLy-T.75 |P1acer 115/ ranstormer o / / P6 N-1/N-1 <90 <90 <90 <90 <90 101 <90 <90 104 <gp  |Term:Pease 115/¢
1 TB1 Transformer Addition and Bus
Upgrade project.
Placer - Del Mar 60 kV Line (Penryn{ATLANTC  SVD=v & PLACER-DEL MAR
CVLY-T-76 P6 N-1/N-1 <90 <90 <90 <90 <90 95 <90 <90 100 <90 Preferred resource
Sierra Pine) 60kV [7800] (Placer-Penryn Sec)
Schulte - Kasson - Manteca 115 kV |TESLA-TRACY 115kV [4020] & SCHULTE SW short Term : Action Plan; Long
-T- P6 -1/N- 120 < < < < 126 91 < 98 92 T Vi 115kV L i
CVLY-T-77 Line STA-LAMMERS 115KV [3993] N-1/N-1 90 90 90 90 90 erm ierra ooping
Project
SCHULTE SW STA-LAMMERS 115kV [3993] Short Term : Action Plan; Long
CVLY-T-78 |Vierra - Tracy - Kasson 115 kV Line [& SCHULTE SW STA-KASSON-MANTECA P6 N-1/N-1 115 <90 <90 <90 <90 121 <90 <90 <90 <90 Term : Vierra 115 kV Looping
115kV [7472] Project
SCHULTE SW STA-LAMMERS 115kV [3993] Short Term : Action Plan; Long
CVLY-T-79 |Tesla - Tracy 115 kV Line & SCHULTE SW STA-KASSON-MANTECA P6 N-1/N-1 117 <90 <90 <90 <90 123 <90 <90 <90 <90 Term : Vierra 115 kV Looping
115kV [7472] Project
Short Term : Action Plan; Long
Stagg - Country Club 60 kV Line No.|STAGG-COUNTRY CLUB #2 60kV [8090] &
VLY-T- P6 N-1/N-1 135 <90 <90 <90 <90 141 <90 <90 <90 <90 T : Stagg —H 60 kV
¢ 80 1 STAGG-HAMMER 60KV [8100] / €rm : 5tagg = Hammer
Line project.
Short Term : Action Plan; Long
Stagg - Country Club 60 kV Line No.[STAGG-COUNTRY CLUB #1 60kV [8080] &
-T- P6 -1/N- 135 < < < < 141 < < < < T : Stagg—H 60 kV
CVLY-T-81 5 STAGG-HAMMER 60KV [8100] N-1/N-1 90 90 90 90 90 90 90 90 .erm .agg ammer
Line project.
Short Term : Action Plan; Long
. STAGG-COUNTRY CLUB #1 60kV [8080] &
VLY-T-82 |Stagg - Hammer 60 kV Line No. 1 P6 N-1/N-1 136 <90 <90 <90 <90 142 <90 <90 <90 <90 T : Stagg —H 60 kV
CVLY-T-82 |Stage ' STAGG-COUNTRY CLUB #2 60kV [8090] / erm : Stagg = Hammer
Line project.
STAGG-COUNTRY CLUB #1 60kV [8080] &
-T- H -C try Club 60 kV P6 -1/N- 96 < 92 < < 101 < < 98 91 0] ti luti
CVLY-T-83 |Hammer - Country Clu STAGG-COUNTRY CLUB #2 60KV [8090] N-1/N-1 90 90 90 90 90 perating solution
Short Term : Action Plan; Long
Lockeford 230/60 kV Transformer |HAMMER-COUNTRY CLUB 60kV [7010] &
-T- P6 -1/N- 97 102 < < < 94 104 102 < < T : Lockeford-Lodi Area 230
CVLY-T-84 No. 2 LOCKFORD 230/60KV TB 3 N-1/N-1 90 90 90 90 90 erm : Lockeford-Lo '| rea
kV Development project.
Lockeford 230/60 kV Transformer [HAMMER-COUNTRY CLUB 60KV [7010] & Short Term : Action Plan; Long
-T- P6 -1/N- 97 102 < < < 94 104 102 < < T : Lockeford-Lodi A 230
CVLY-T-85 No. 3 LOCKFORD 230/60KV TB 2 N-1/N-1 90 90 90 90 90 erm : Lockeford-Lo .| rea
kV Development project.
Short Term : Action Plan; Long
LOCKEFORD-INDUSTRIAL 60kV [7420] &
-T- Lockeford - Lodi 60 kV Line No. 1 P6 -1/N- 115 108 NA 96 NA 117 110 108 NA NA T : Lockeford-Lodi Area 230
CVLY-T-86 |Lockeford - Lodi ine No LOCKEFORD-LODI #2 60KV [7440] N-1/N-1 erm : Lockeford-Lo .| rea
kV Development project.
California ISO/MID/RT August 15, 2016
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2016-2017 1SO Reliability Assessment - Study Results

Study Area: PG&E Central Valley
& 1 S ;
Thermal Overloads ‘i £} COl |{:O niga |SO
Loading (%)
- . Category 2021 SP 2026 o .
ID Overloaded Facility Worst Contingency Category | peseription |2018 Summer|2021 Sumrmer|2026 Summer| 2018 Spring |2021 Summer| 2018 SP No | 2021 SP No |  Heavy | 2026 SP No | Retirement of Potential Mitigation Solutions
Peak Peak Peak Off-Peak Light Load BTM-PV AAEE Renewable &| BTM-PV QF
Min Gas Gen Generations
LODI-INDUSTRIAL 60kV [6755] & Short Term : Action Plan; Long
VLY-T-87 |Lockeford - Lodi 60 kV Line No. 2 P6 N-1/N-1 121 116 NA NA 110 122 117 116 NA NA Term : Lockeford-Lodi Area 230
c 8 ! ! LOCKEFORD-INDUSTRIAL 60kV [7420] / .I
kV Development project.
Short Term : Action Plan; Long
LOCKEFORD-INDUSTRIAL 60kV [7420] &
-T- Lockeford - Lodi 60 kV Line No. 3 P6 -1/N- 149 140 NA 128 127 151 143 140 NA NA T : Lockeford-Lodi A 230
CVLY-T-88 [Lockefor odi ine No LOCKEFORD-LODI #2 60KV [7440] N-1/N-1 erm : Lockeford-Lo ‘| rea
kV Development project.
LOCKEFORD-LODI #2 60KV [7440] & LODI Short Term : Action Plan; Long
VLY-T- Lockeford - Industrial 60 kV Line P6 N-1/N-1 109 105 NA 102 105 109 105 104 NA NA Term : Lockeford-Lodi Area 230
¢ 89 ustr ! INDUSTRIAL 60kV [6755] / !
kV Development project.
MANTECA-VIERRA 115kV [2190] & .
Kasson 115/60 kV Transformer No. Short Term : Action Plan; Lon
CVLY-T-90 / SCHULTE SW STA-KASSON-MANTECA P6 N-1/N-1 99 <90 94 <90 <90 99 <90 <90 100 96 g
1 Term : Kasson SPS
115kV [7472]
LOCKEFORD-LODI #2 60KV [7440] & Short Term : Action Plan; Long
VLY-T-91 |Lodi - Industrial 60 kV Line P6 N-1/N-1 115 111 NA 108 109 116 111 110 NA NA Term : Lockeford-Lodi Area 230
¢ o - industrt ! LOCKEFORD-INDUSTRIAL 60KV [7420] / !
kV Development project.
Del -V Di No.2 230 kV Line &
CVLY-T-92 |Delevan-Cortina 230 kV Line clevan-vaca !xon ° !ne P7 DCTL 70 107 68 42 48 72 72 69 69 71 Preferred resource
Delevan-Vaca Dixon No.3 230 kV Line
. . . Rio Oso-West Sacramento 115 kV Line & ShortTerm : ACtIO_n Plan; Long
CVLY-T-93 |Brighton - Davis 115 kV Line ) . P7 DCTL 97 40 35 41 41 105 38 39 41 39 Term : Vaca — Davis Voltage
West Sacramento-Brighton 115 kV Line . .
Conversion Project
Short Term : Action Plan; Long
Colgate-Rio Oso 230 kV Line & Tabl
CVLY-T-94 |Pease - Rio Oso 115 kV Line olgate-rio HUso ine & fable p7 DCTL 105 119 61 23 50 114 107 107 61 52 [Term : South of Palermo 115 kv
Mountain-Rio Oso 230 kV Line . .
Reinforcement Project
Short T : Action Plan; L
. . Colgate-Rio Oso 230 kV Line & Table ort ferm = Action Flan; tong
CVLY-T-95 |Bogue - Rio Oso 115 kV Line L. . P7 DCTL 106 112 55 38 39 112 103 102 54 55 Term : South of Palermo 115 kV
Mountain-Rio Oso 230 kV Line . .
Reinforcement Project
Short Term : Action Plan; Long
Rio Oso-Atlantic 230 kV Line & Rio Oso-
CVLY-T-96 |RIO OSO-SPI JCT 115 kV 10 Iso-Atlantic £ ine & RIoTso p7 DCTL 95 114 60 52 52 98 111 111 62 61  [Term :Rio Oso— Atlantic 230 kv
Gold Hill 230 kV Line . .
Line Project
Atlantic-Gold Hill 230 kV Line & Rio Oso-
-T- D - Higgins 115 kV Li P7 106 117 83 75 42 110 112 107 83 80 D ti d
CVLY-T-97 |Drum - Higgins ine Gold Hill 230 KV Line DCTL rum operating procedure
Short Term : Action Plan; Long
Lincoln - Pleasant Grove 115 kV Rio Oso-Atlantic 230 kV Line & Rio Oso-
CVLY-T-98 | . . . P7 DCTL 98 117 83 55 56 101 114 114 92 97 Term : Rio Oso — Atlantic 230 kV
Line Gold Hill 230 kV Line . .
Line Project
Valley Spri - Martell 60 kV Li VALLEY SPRINGS-CLAY 60kV [8252] &
CVLY-T-gg V@€Y oprings -Varte ine [8252] p7 DCTL 119 110 111 71 58 124 116 110 119 111  |Disable automatics
No. 1 VALLEY SPRINGS #2 60kV [8231]
California ISO/MID/RT August 15, 2016

Page 7 of 30



2016-2017 1SO Reliability Assessment - Study Results
Study Area: PG&E Central Valley

L § : .
Thermal Overloads “7& 9 CGl n[om 1a |SO
Loading (%)
- . Category 2021 SP 2026 o .
ID Overloaded Facility Worst Contingency Category | peseription |2018 Summer|2021 Sumrmer|2026 Summer| 2018 Spring |2021 Summer| 2018 SP No | 2021 SP No |  Heavy | 2026 SP No | Retirement of Potential Mitigation Solutions
Peak Peak Peak Off-Peak Light Load BTM-PV AAEE Renewable &| BTM-PV QF
Min Gas Gen Generations

Short Term : Action Plan; L
STAGG-COUNTRY CLUB #1 60kV [8080] & ort term : Action ¥an; -ong

-T- Stagg - H 60 kV Line No. 1 P7 150 54 71 71 26 156 57 55 75 71 T : Stagg — H 60 kV
CVLY-T-100 [Stagg - Hammer ine No STAGG-COUNTRY CLUB #2 60KV [8090] DCTL erm : Stagg — Hammer

Line project.

STAGG-COUNTRY CLUB #1 60KV [8080] & _ _
VLY-T-101 |Hammer - Country Club 60 kV P7 DCTL 106 67 101 51 28 111 70 68 107 100 Operating solution
¢ 0 untry L STAGG-COUNTRY CLUB #2 60KV [8090] ¢ perating soluti
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2016-2017 1SO Reliability Assessment - Study Results

Study Area:

PG&E Central Valley

Voltage Deviations

&> California ISO

Post Cont. Voltage Deviation %

2021 SP
. . Catego 2026 . .
ID Substation Worst Contingency Category gory 2018 o001 summerl 2926|2018 Spring 2021 | 0185pno 2021 5P o | Y | 2026 5P No | Retirement Potential Mitigation Solutions
Description |  Summer Summer Summer Renewable
Peak Off-Peak ) BTM-PV AAEE ) BTM-PV of QF
Peak Peak Light Load & Min Gas .
Generations
Gen

Short T : Action Plan; L T 1K
CVLY-VD-1 [BANTA 60 kV KASSON 115/60kV TB 1 p1 N-1 5.9 5.5 6.5 21 0.7 6.2 6.0 5.5 7.2 6.5 spsr efm : Action Flan; Long Tefm : Rasson
CVLY-VD-2 |BARRY 60 kV RIO OSO-NICOLAUS 115kV P1 N-1 4.8 7.8 6.9 1.0 -2.1 5.1 8.6 7.8 8.8 7.7 Nicolaus 60 kV voltage support

Short T : Action Plan; L T 1K
CVLY-VD3 [cALVO 60 kv KASSON 115/60kV TB 1 p1 N-1 5.2 4.9 5.8 1.8 0.6 5.5 5.3 48 6.4 5.8 spsr efm : Action Flan; Long Tefm : Rasson

Short T : Action Plan; L T 1K
CVLY-VD-4 |CARBONA 60 kV KASSON 115/60kV TB 1 p1 N-1 6.0 5.6 6.6 2.1 0.7 6.3 6.1 5.6 7.4 6.6 Spgr erm - Action Fan; tong ferm - Rasson
CVLY-VD-5 |CATLETT 60 kV RIO OSO-NICOLAUS 115kV P1 N-1 4.7 7.7 6.8 1.0 -2.1 5.0 8.5 7.8 8.7 7.6 Nicolaus 60 kV voltage support

Short Term : Action Plan; Long Term :
CVLY-VD-6 |COLONY 60 kV LOCKEFORD-BELLOTA 230kV P1 N-1 10.2 1.7 0.2 1.4 1.2 11.2 0.9 1.4 0.3 0.3 Lockeford-Lodi Area 230 kV Development

project.
CVLY-VD-7 |CORT_D 115 kv CORTINA 230/115kV TB 4 P1 N-1 0.2 2.5 1.0 -1.9 1.1 0.1 1.1 53 1.7 53 Cortina area voltage support

Short T : Action Plan; L T :Vaca—
CVLY-VD-8 |[DEEPWATR 115 kV WEST SACRAMENTO-BRIGHTON 115kV P1 N-1 6.7 23 0.6 0.6 0.5 7.6 1.8 2.1 21 2.0 ort ferm : Action Flan; tong Term : vaca

Davis Voltage Conversion Project
CVLY-VD-9 |DIST1500 60 kV RIO OSO-NICOLAUS 115kV P1 N-1 4.7 7.6 6.8 1.0 -2.1 5.0 8.4 7.7 8.6 7.6 Nicolaus 60 kV voltage support

Short Term : Action Plan; Long Term : Vaca —
CVLY-VD-10 |DIST2047 60 kV CORTINA #1 60kV P1 N-1 7.3 6.5 6.8 2.8 1.5 8.0 6.5 6.5 7.7 6.9 . ! ] g

Davis Voltage Conversion Project
CVLY-VD-11 [E.MRYSVE 115 kV RIO OSO-NICOLAUS 115kV P1 N-1 2.6 53 6.1 0.6 -1.3 2.8 5.0 4.6 7.1 6.2 Nicolaus 60 kV voltage support
CVLY-VD-12 [E.NICOLS 60 kV RIO OSO-NICOLAUS 115kV P1 N-1 4.7 7.6 6.8 1.0 -2.1 5.0 8.4 7.7 8.6 7.6 Nicolaus 60 kV voltage support

Short Term : Action Plan; Long Term :
CVLY-VD-13|GRSS VLY 60 kV COLGATE-GRASS VALLEY 60kV P1 N-1 4.9 3.7 4.9 3.1 5.0 5.1 4.7 4.4 5.7 4.8 ! g

Preferred resource.

Short Term : Action Plan; Long Term :
CVLY-VD-14 |LODI 60 kV LOCKEFORD-BELLOTA 230kV P1 N-1 10.4 1.7 0.4 14 11 11.4 0.9 14 0.2 0.3 Lockeford-Lodi Area 230 kV Development

project.

Short T : Action Plan; L T 1K
CVLY-VD-15 |LYOTH-SP 60 kV KASSON 115/60kV TB 1 p1 N-1 5.9 5.5 6.5 2.1 0.7 6.2 6.0 5.5 7.2 6.5 Spgr erm - Action Flan; tong ferm - Rasson

Short T : Action Plan; L T :Vaca—
CVLY-VD-16 |MARTELL 60 kV VALLEY SPRINGS-MARTELL #1 60kV p1 N-1 5.1 45 46 2.7 15 5.2 4.9 7.2 5.0 4.7 ort ferm : Action Flan; tong ferm : Vaca

Davis Voltage Conversion Project

Short Term : Action Plan; Long Term :
CVLY-VD-17 [MONDAVI 60 kV LOCKEFORD-BELLOTA 230kV P1 N-1 10.4 1.7 0.4 1.4 1.1 11.4 0.9 1.4 0.2 0.3 Lockeford-Lodi Area 230 kV Development

project.

Short Term : Action Plan; Long Term :
CVLY-VD-18 INEW HOPE 60 kV LOCKEFORD-BELLOTA 230kV P1 N-1 10.6 1.7 0.4 1.4 1.2 11.6 0.9 1.4 0.3 0.3 Lockeford-Lodi Area 230 kV Development

project.

Short T : Action Plan; L T :Vaca—
CVLY-VD-19|PENRYN 60 kV PLACER-DEL MAR 60KV p1 N-1 8.1 3.4 3.3 0.7 6.0 9.3 3.0 2.8 43 3.3 ort ferm - Action Flan; tong ferm - Vaca

Davis Voltage Conversion Project

California ISO/MID/RT
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2016-2017 1SO Reliability Assessment - Study Results

Study Area:

PG&E Central Valley

Voltage Deviations

&> California ISO

Post Cont. Voltage Deviation %

2021 SP
. . Catego 2026 e .
ID Substation Worst Contingency Category gory 2018 o001 summerl 2926|2018 Spring 2021 | 0185pno 2021 5P o | Y | 2026 5P No | Retirement Potential Mitigation Solutions
Description |  Summer Summer Summer Renewable
Peak Off-Peak . BTM-PV AAEE ) BTM-PV of QF
Peak Peak Light Load & Min Gas .
Generations
Gen
CVLY-VD-20 |[PLUMAS 60 kv RIO OSO-NICOLAUS 115kV P1 N-1 4.8 7.9 7.1 1.0 -2.1 5.1 8.7 7.9 9.0 7.9 Nicolaus 60 kV voltage support
T : i lan; L T : -
CVLY-VD-21 |PNE GRVE 60 kv WEST PNT 12kV Gen Unit 1 P1 N-1 5.4 3.3 3.2 3.0 16 5.7 3.3 3.2 3.4 31  [ShortTerm:Action Plan; Long Term : Vaca
Davis Voltage Conversion Project
T : i lan; L T : -
CVLY-VD-22|POST 115 kV WEST SACRAMENTO-BRIGHTON 115kV P1 N-1 6.5 2.2 0.6 0.6 0.6 7.4 1.8 2.0 2.2 20 [ShortTerm:Action Plan; Long Term : Vaca
Davis Voltage Conversion Project
Short T : Acti ; L T : -
CVLY-VD-23 |SCHMLBCH 115 kv VACA-SUISUN 115kV p1 N-1 4.4 5.4 4.5 1.4 0.7 4.6 4.9 4.9 4.8 4.6 ort Term : Action Plan; Long Term : Vaca
Davis Voltage Conversion Project
Short T : Action Plan; L T : -
CVLY-VD-24|SUISUN 115 kv VACA-SUISUN 115kV p1 N-1 4.7 5.7 4.8 15 0.7 4.9 5.2 5.2 5.1 4.9 ortTerm : Action Plan; Long Term : Vaca
Davis Voltage Conversion Project
CVLY-VD-25 [TUDOR 60 kV RIO OSO-NICOLAUS 115kV P1 N-1 4.7 7.7 6.9 1.0 -2.1 5.1 8.5 7.8 8.7 7.7 Nicolaus 60 kV voltage support
Short Term : Action Plan; Long Term :
CVLY-VD-26 |VICTOR 60 kV LOCKEFORD-BELLOTA 230kV P1 N-1 10.2 1.7 0.1 1.4 1.2 11.2 0.9 1.4 0.3 0.3 Lockeford-Lodi Area 230 kV Development
project.
Short T : Action Plan; L T :Vaca -
CVLY-VD-27 |W.SCRMNO 115 kv WEST SACRAMENTO-BRIGHTON 115kV P1 N-1 6.5 2.2 0.5 0.7 0.6 7.4 1.8 2.0 2.1 1.9 ort ferm : Action Flan; tong Term : Vaca
Davis Voltage Conversion Project
Short T : Action Plan; L T : West
CVLY-VD-28 |WEST PNT 60 kV WEST PNT 12kV Gen Unit 1 P1 N-1 6.7 43 43 3.9 1.7 6.9 4.4 4.2 4.5 4.2 ort ferm : Action Fan; ong ferm : 1es
Point — Valley Springs 60 kV Line project.
CVLY-VD-29 |WHEATLND 60 kV RIO OSO-NICOLAUS 115kV P1 N-1 4.9 8.1 7.2 1.0 -2.1 5.2 8.9 8.1 9.2 8.1 Nicolaus 60 kV voltage support
CVLY-VD-30 |WILKINS 60 kV CORTINA #1 60kV P1 N-1 7.3 6.5 6.8 2.8 1.5 8.0 6.5 6.5 7.7 6.9 Cortina area voltage support
B -ME 11 B -D - -bus-ti : i ; : -
CVLY-VD-31 [BRKR SLG 115 kv RIGHTN 'IVI 5kV & BRIGHTN-DAVIS P2 Non-bus-tie 95 27 15 0.7 01 11.2 51 24 51 51 Sho'rt Term : Action PI:im, Long Term : Vaca
BRKR SLG line breaker Davis Voltage Conversion Project
BRIGHTN - ME 115kV & BRIGHTN-DAVIS- -bus-ti : i ; L : -
CVLY-VD-32|CAMPUS 115 kV _ py | Nombustie | g2 1.8 0.9 0.6 0.0 10.2 1.4 1.6 15 15 [ShortTerm :Action Plan; Long Term : Vaca
BRKR SLG line breaker Davis Voltage Conversion Project
CVLY-VD-33|CNTRY CB 60 kV TESLA E 230kV - Section 2E & 1E P2 bBrL(i,SaI:fr 13.3 91.2 0.0 0.3 7.8 17.7 92.1 91.8 0.6 0.7 Operating action plan
Non-bus-tie Short Term : Action Plan; Long Term :
CVLY-VD-34 |COLONY 60 kv LOCKFORD 230kV - Ring R3 & R2 P2 breaker 18.9 3.5 4.8 1.5 1.2 21.2 11.8 3.0 5.7 5.5 Lockeford-Lodi Area 230 kV Development
project.
. Non-bus-tie .
CVLY-VD-35|CORT_D  115kV CORTINA 230kV - Ring R2 & R3 P2 breaker 11.9 11.1 13.6 4.8 7.4 12.1 124 14.6 12.3 16.6 |Cortina area voltage support
BRIGHTN - ME 115kV & BRIGHTN-DAVIS- -bus-ti Short T : Action Plan; L T 1V -
CVLY-VD-36 |DAVIS 115 kv _ ppy | Nonbustie | g 1.9 0.9 0.6 0.0 10.2 15 1.7 16 16 ort ferm : Action Flan; tong Term : Vaca
BRKR SLG line breaker Davis Voltage Conversion Project
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2016-2017 1SO Reliability Assessment - Study Results

Study Area:

PG&E Central Valley

Voltage Deviations

&> California ISO

Post Cont. Voltage Deviation %

2021 SP
. . Catego 2026 e .
ID Substation Worst Contingency Category gory 2018 o001 summerl 2926|2018 Spring 2021 | 0185pno 2021 5P o | Y | 2026 5P No | Retirement Potential Mitigation Solutions
Description |  Summer Summer Summer Renewable
Peak Off-Peak . BTM-PV AAEE ) BTM-PV of QF
Peak Peak Light Load & Min Gas .
Generations
Gen
BRIGHTN - ME 11 B -D - -bus-ti : i ; L : -
CVLY-VD-37 |DEEPWATR 115 kV ME 115kV & BRIGHTN-DAVIS py | Nombustie | g g 3.3 1.4 0.4 0.5 113 2.6 3.0 3.0 2 |>hortTerm:Action Plan; Long Term : Vaca
BRKR SLG line breaker Davis Voltage Conversion Project
CVLY-VD-38 |EIGHT MI 230 kV TESLA E 230KV - Section 2E & 1E P2 E’r:;i: 15.1 2.2 3.9 2.3 -0.7 18.0 5.7 5.2 2.9 3.1 Operating action plan
. Non-bus-tie
CVLY-VD-39 |[ENCINAL 60 kV PEASE - MA 60kV & PEASE-HARTER line P2 breaker 9.5 12.5 10.9 4.4 4.2 9.7 11.1 11.4 11.3 10.7 Pease 60 kV voltage support
CVLY-VD-40 [HAMMER 60 kV TESLA E 230kV - Section 2E & 1E P2 ti::;'; 13.5 90.5 0.0 0.3 7.7 18.0 91.4 91.2 0.6 0.7 |Operating action plan
-ti Short T : Action Plan; L T :RioO
CVLY-VD-41 [KNIGHTLD 115 kV RIO 0SO 115KV - Section 1D & 2D P2 Bus-tie 6.1 9.6 8.5 3.8 0.0 7.3 9.8 11.2 10.5 11,5 [>norerm: AconFian; tong ferm : Rio Hso
breaker Area 230 kV Voltage Support Project
. Non-bus-tie
CVLY-VD-42 |LIVE OAK 60 kV PEASE - MA 60kV & PEASE-HARTER line P2 breaker 9.0 11.9 104 4.1 4.0 9.2 10.5 10.8 10.7 10.1 Pease 60 kV voltage support
CVLY-VD-43 |METTLER 60 kV TESLA E 230kV - Section 2E & 1E P2 ;lésa]?; 13.7 88.0 0.0 0.3 7.4 18.4 88.8 88.6 0.6 0.7 Operating action plan
CVLY-VD-44 |MSHR 60V 60 kV TESLA E 230kV - Section 2E & 1E P2 ;iz-lifr 14.1 73.1 0.0 0.3 6.1 18.9 73.6 73.6 0.6 0.7 Operating action plan
Non-bus-tie Short Term : Action Plan; Long Term :
CVLY-VD-45|NEW HOPE 60 kV LOCKFORD 230kV - Ring R3 & R2 P2 breaker 19.6 3.6 8.7 1.5 1.2 22.0 12.1 3.0 9.7 9.4 Lockeford-Lodi Area 230 kV Development
project.
BRIGHTN - ME 11 B N-D - -bus-ti : i ; L : -
CVLY-VD-46 |POST 115 kv .M 5kV & BRIGHTN-DAVIS P2 Non-bus-tie 94 3 13 05 05 111 57 59 58 57 Sho'rt Term : Action PI?n, ong Term : Vaca
BRKR SLG line breaker Davis Voltage Conversion Project
CVLY-VD-47 |SEBASTIA 60 kV TESLA E 230KV - Section 2E & 1E P2 g:zli:‘ 13.6 91.9 0.0 0.3 8.1 18.2 92.6 92.6 0.6 0.7 Operating action plan
CVLY-VD-48 [STAGG 60 kV TESLA E 230kV - Section 2E & 1E P2 t'i::;: 13.1 91.7 0.0 0.3 7.9 17.5 92.7 92.4 0.6 0.7 |Operating action plan
CVLY-VD-49 [TERMNOUS 60 kV TESLA E 230kV - Section 2E & 1E P2 ti::;'; 13.5 91.9 0.0 0.3 8.0 18.1 92.7 92.6 0.6 0.7 |Operating action plan
CVLY-VD-50{uoP 60KV TESLA E 230kV - Section 2E & 1E P2 Er::;'eer 13.3 91.0 0.0 0.3 7.7 17.8 92.0 91.7 0.6 0.7 |Operating action plan
Non-bus-tie Short Term : Action Plan; Long Term :
CVLY-VD-51 |VICTOR 60 kV LOCKFORD 230kV - Ring R3 & R2 P2 breaker 18.8 3.5 0.3 1.5 1.2 21.0 11.7 3.0 0.5 0.5 Lockeford-Lodi Area 230 kV Development
project.
BRIGHTN - ME 115kV & BRIGHTN-DAVIS- -bus-ti Short T : Action Plan; L T 1V -
CVLY-VD-52 |W.SCRMNO 115 kv _ ppy | Nonbustie | g, 3.2 13 0.3 0.5 11.1 2.6 2.9 2.9 2.8 ort ferm : Action Flan; tong Term : Vaca
BRKR SLG line breaker Davis Voltage Conversion Project
i hort T : Action Plan; L T :Ri
CVLY-VD-53|WOODLD 115 kV RIO 0SO 115kV - Section 1D & 2D P2 Bus-tie 6.2 8.4 7.4 3.2 0.1 7.4 8.6 10.0 9.3 103 |>nortTerm :Action Plan; Long Term : Rio Oso
breaker Area 230 kV Voltage Support Project
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Voltage Deviations
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Post Cont. Voltage Deviation %

2021 SP
. . Catego 2026 C .
ID Substation Worst Contingency Category gory 2018 o001 summerl 2926|2018 Spring 2021 | 0185pno 2021 5P o | Y | 2026 5P No | Retirement Potential Mitigation Solutions
Description |  Summer Summer Summer Renewable
Peak Off-Peak ) BTM-PV AAEE ) BTM-PV of QF
Peak Peak Light Load & Min Gas .
Generations
Gen
-ti Short T : Action Plan; L T :RioO
CVLY-VD-54|ZAMORA 115 kv RIO 0SO 115KV - Section 1D & 2D P2 Bus-tie 6.1 9.6 8.5 3.8 0.0 7.3 9.8 11.2 10.5 11,6 |>0r erm:Aconian; tong ferm : Rio Hso
breaker Area 230 kV Voltage Support Project
VALLEY SPRINGS-MARTELL #1 60kV [8240] Line section
CVLY-VD-55 |AM FORST 60 kV P2-1 5.4 4.9 5.0 3.0 1.8 5.5 53 7.7 53 5.1 T fer trip t th d
(VLLY SPS-AMFOR_SW) wio fault ranstertrip o open otheren
MISSOURI FLAT-GOLD HILL #2 115kV Line section
VLY-VD-56 |APPLE HL 115 kV P2-1 14.6 7.7 9.7 1.2 0.7 22.3 8.7 7.9 14.7 9.6 T fer trip t th d
¢ % [2670] (GOLDHILL-SHPRING2) wio fault ranster fip fo open other en
DRUM-RIO 0SO #2 115kV [1430] (DRUM- i i
CVLY-VD-57 [BRUNSWCK 115 kV [ I P2-1 Line section 5.4 3.2 3.6 2.2 1.5 5.8 3.2 3.4 3.6 3.5 Transfer trip to open other end
BRNSWCKP) wlo fault
VALLEY SPRINGS-CLAY 60kV [8264] (CLAY- i i
CVLY-VD-58 [CLAY 60KV [8264] ( ppq | Lnesecton) o, 5.2 5.1 3.7 3.0 5.6 5.3 4.0 5.4 5.1  |Transfer trip to open other end
BUENA_TP) w/o fault
SALADO-NEWMAN #2 60kV [7870] Line section
CVLY-VD-59 |CRWS LDG 60 kV P2-1 5.9 5.4 6.1 -0.2 0.0 6.4 5.7 5.9 7.1 6.1 T fer trip t th d
(PATTERSN-CRWS LDJ) wio fault ranstertrip to open otheren
MISSOURI FLAT-GOLD HILL #2 115kV Line section
CVLY-VD-60 [DMND SPR 115 kV P2-1 22.6 13.5 16.4 2.9 1.6 33.4 15.1 13.7 23.8 16.2 T fertript th d
[2670] (GOLDHILL-SHPRING2) wio fault ranstertrip o open other en
MISSOURI FLAT-GOLD HILL #2 115kV Line section
VLY-VD-61 [ELDORAD 115 kV P2-1 16.8 9.1 11.5 1.6 0.9 25.4 10.3 9.3 17.1 11.2 T fer trip t th d
¢ 6 [2670] (GOLDHILL-SHPRING2) wio fault ranster trip to open otheren
Line section .
CVLY-VD-62 |[ENCINAL 60 kV ENCL TAP-PEASE 60kV [0] No Fault P2-1 wlo fault 9.5 12.6 11.0 4.4 4.3 9.7 11.2 11.4 11.4 10.7 |Transfer trip to open other end
WEIMAR #1 60kV [7560] (ENVRO_HY- Lin i
CVLY-VD-63 |FORSTHL 60 kv [ I - P2-1 & section 5.8 5.6 5.7 2.7 2.3 5.8 5.6 5.6 5.8 5.7 Transfer trip to open other end
FORST HL) wi/o fault
VALLEY SPRINGS-CLAY 60kV [8264] (CLAY- i i
CVLY-VD-64 |INE PRSN 60 kV [8264] ( ppq | Hnesection) o, 4.9 48 35 2.8 5.3 5.0 3.8 5.1 4.8  |Transfer trip to open other end
BUENA_TP) w/o fault
Line section i
CVLY-VD-65 |LIVE OAK 60 kV ENCL TAP-PEASE 60kV [0] No Fault P2-1 wlo fault 9.1 12.0 10.4 4.2 4.0 9.2 10.6 10.9 10.8 10.2  |Transfer trip to open other end
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2016-2017 1SO Reliability Assessment - Study Results

Study Area:

PG&E Central Valley

Voltage Deviations

&> California ISO

Post Cont. Voltage Deviation %

2021 P
. . Catego 2026 S .
ID Substation Worst Contingency Category gory 2018 o001 summerl 2926|2018 Spring 2021 | 0185pno 2021 5P o | Y | 2026 5P No | Retirement Potential Mitigation Solutions
Description |  Summer Summer Summer Renewable
Peak Off-Peak | ° BTM-PV |  AAEE . BTM-PV |  of QF
Peak Peak Light Load & Min Gas .
Generations
Gen
VALLEY SPRINGS-MARTELL #1 60kV [8240 i i
CVLY-VD-66 [MARTELL 60 kV [ ] P2-1 Line section 5.4 4.8 4.9 3.0 1.7 5.5 5.2 7.7 5.3 5.0 Transfer trip to open other end
(VLLY SPS-AMFOR_SW) wio fault
HAMMER-COUNTRY CLUB 60KV [7010] Line section
CVLY-VD-67 [METTLER 60 kV p2-1 0.0 5.5 0.0 0.0 0.8 0.0 6.2 5.7 0.0 0.0 |Transfertript ther end
(HMMR JCT-MORADAIT) wio fault ranstertrip o open otheren
SALADO-NEWMAN #2 60kV [7870 i i
CVLY-VD-68 [NEWMAN 60 kv [7870] ppq | Hnesection) o, o 4.2 4.7 0.0 0.1 5.0 4.5 48 5.6 4.7  |Transfer trip to open other end
(PATTERSN-CRWS LDJ) wio fault
MISSOURI FLAT-GOLD HILL #2 115kV Line section
CVLY-VD-69 [PLCRVLB2 115 kv P2-1 218 12.8 15.7 26 15 323 14.4 13.0 229 15.5  |Transfer trip t ther end
[2670] (GOLDHILL-SHPRING2) wio fault ranstertrip to open otheren
MISSOURI FLAT-GOLD HILL #2 115kV Line section
VLY-VD-70 |PLCRVLB3 115 kv P2-1 218 12.8 15.7 26 15 32.3 14.4 13.0 22.9 15.5  |Transfer trip t ther end
¢ 0 [2670] (GOLDHILL-SHPRING2) wio fault ranstertnp to open otheren
RIVERBANK JCT SW STA-MANTECA 115kV i i
CVLY-VD-71 |RIPON 115 kv P2-1 Line section 4.9 4.5 53 0.1 0.6 5.2 4.9 5.1 5.8 5.6 Transfer trip to open other end
[3841] (RPN JNCN-MANTECA) wio fault
i i Short T : Action Plan; L T : Rio Oso
CVLY-VD-72 [SCHMLBCH 115 kv VACA-SUISUN 115KV [4070] (WEC-SUISUN)| p2-1 | e seston |, 5.2 4.4 1.4 0.6 46 4.8 48 4.7 4.5 erm : Action Fan; Long ferm : Fio &
w/o fault Area 230 kV Voltage Support Project
MISSOURI FLAT-GOLD HILL #2 115KV i i
CVLY-VD-73[SHPRING 115 kV ppq | Hnesection |, 14.6 17.7 3.5 1.7 35.0 16.3 14.8 25.3 17.5  [Transfer trip to open other end
[2670] (GOLDHILL-SHPRING2) wio fault
MISSOURI FLAT-GOLD HILL #2 115kV i i
CVLY-VD-74|SPICAMIN 115 kV ppq | Hnesection| g 7.7 9.7 1.2 0.7 223 8.7 7.9 14.7 9.6  [Transfer trip to open other end
[2670] (GOLDHILL-SHPRING2) wio fault
Lin ion Short Term : Action Plan; Long Term : Rio Oso
CVLY-VD-75|SUISUN 115 kv VACA-SUISUN 115kV [4070] (WEC-SUISUN) |  P2-1 & sectio 46 55 47 1.4 0.7 48 5.1 5.0 5.0 48 ! g term -
wi/o fault Area 230 kV Voltage Support Project
DIXON-VACA #1 60kV [6730] (VACA-DXN- i i Short Term : Action Plan; Long Term : Vaca —
CVLY-VD-76 [TRAVIS 60 kV (67301 ( ppq | Hnesection) g <5.0 <5.0 <5.0 <5.0 6.0 <5.0 <5.0 <5.0 <5.0 ort ferm - Action Flan; tong ferm - vaca
VACA-JT1) w/o fault Davis Voltage Conversion Project
DIXON-VACA #1 60kV [6730] (VACA-DXN- i i Short Term : Action Plan; Long Term : Vaca —
CVLY-VD-77 [TRVS_HPT 60 kV (67301 pp.p | Linesecton| g <5.0 <5.0 <5.0 <5.0 6.0 <5.0 <5.0 <5.0 <5.0 Ort Term : Action Fan; Long Term : vaca
VACA-JT1) w/o fault Davis Voltage Conversion Project
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2016-2017 1SO Reliability Assessment - Study Results

Study Area: PG&E Central Valley

Voltage Deviations

&> California ISO

Post Cont. Voltage Deviation %

2021 SP
. . Catego 2026 . o .
ID Substation Worst Contingency Category gory 2018 o001 summerl 2926|2018 Spring 2021 | 0185pno 2021 5P o | Y | 2026 5P No | Retirement Potential Mitigation Solutions
Description |  Summer Summer Summer Renewable
Peak Off-Peak ) BTM-PV AAEE ) BTM-PV of QF
Peak Peak Light Load & Min Gas .
Generations
Gen
ic2 B B 1 (fai - T : jon Plan; L T :Ri
CVLY-VD-78 |DELMAR ~ 60 kv Atlantic 230 kV BAAH Bus #1 (failure of non) . - Non-redndant) . <10.0 <100 | <100 | <100 15.8 <100 | <100 | <100 | <100 |ShortTerm:Action Plan;Long Term :Rio Oso
redundent relay) relay (bus) Area 230 kV Voltage Support Project
Atlantic 230 kV BAAH Bus #1 (fail f - Short T : Action Plan; L T :RioO
CVLY-VD-79 [PLSNTGR 115 kv antie us #1 {failure ofnom g o Non-redndant| g o <100 | <100 | <100 | <100 | 121 | <100 | <100 | <100 | <100 [J o €M :ACHON TN SoNg TEMM :HIO H80
redundent relay) relay (bus) Area 230 kV Voltage Support Project
ic2 B B 1 (fai - T : jon Plan; L T :Ri
CVLY-VD-80 |ROCKLIN 60 kv Atlantic 230 kV BAAH Bus #1 (failure of non) . - Non-redndant) , <10.0 <100 | <100 | <100 15.5 <100 | <100 | <100 | <100 |ShortTerm:Action Plan;Long Term :Rio Oso
redundent relay) relay (bus) Area 230 kV Voltage Support Project
Atlantic 230 kV BAAH Bus #1 (fail f - Short T : Action Plan; L T :RioO
CVLY-VD-81 [SIERRAPI 60 kV antie us #1 (failure of nony -, . |Non-redndant| <10.0 <100 | <100 | <10.0 15.8 <100 | <100 | <100 | <100 [2"O7 €M :ActionFian;tong ferm :RioHso
redundent relay) relay (bus) Area 230 kV Voltage Support Project
ic2 B B 1 (fai - T : jon Plan; L T :Ri
CVLY-VD-82 [TAYLOR 60 kV Atlantic 230 kV BAAH Bus #1 (failure of nony . - |Non-redndant| <10.0 <100 | <100 | <100 15.4 <100 | <100 | <100 | <100 |ShortTerm:Action Plan;Long Term :Rio Oso
redundent relay) relay (bus) Area 230 kV Voltage Support Project
PI -Gold Hill No. 1 115 kV Li d Short T : Action Plan; L T : Atlantic-
CVLY-VD-83 |BELLPGE 115 kv acer-soia RO ine an p7 DCTL <10.0 <10.0 <100 | <100 | <10.0 10.5 <100 | <100 | <100 | <100 [>Ort'erm:Actiontian; tong ferm : Atantic
Placer-Gold Hill No. 2 115 kV Line Placer 115 kV line project.
Short Term : Action Plan; Long Term :
BRIGHTON-BELLOTA 230kV [4420] &
VLY-VD-84 |COLONY 60 kV P7 DCTL 13.4 <10.0 <10.0 <10.0 <10.0 15.1 <10.0 <10.0 <10.0 <10.0 |Lockeford-Lodi A 230kv D | t
¢ 8 LOCKEFORD-BELLOTA 230KV [4990] ¢ ockerora-todi Area evelopmen
project.
EIGHT MILE ROAD-TESLA 230kV [4660] & . .
CVLY-VD-85 |EIGHT MI 230 kV P7 DCTL 12.9 <10.0 <10.0 <10.0 <10.0 14.9 5.6 <10.0 <10.0 <10.0 |Operating action plan
STAGG-TESLA 230KV [5680] perating action p
Palermo-Pease 115 kV Line amd Pease-Ri
CVLY-VD-86 |ENCINAL 60 kV a1ermo ea'se IN¢ ama rease-rio P7 DCTL <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 12.0 |Increase Pease 60 kV generation
Oso 115 kV Line
Palermo-Pease 115 kV Line amd Pease-Ri
CVLY-VD-87 [LIVE OAK 60 kV alermo-rease e amareasetio | py DCTL <10.0 <10.0 <100 | <100 | <100 | <100 | <100 | <100 | <100 11.7  |Increase Pease 60 kV generation
Oso 115 kV Line
Short T : Action Plan; L T :
CVLY-VD-88 [LODI 60 kV BRIGHTON-BELLOTA 230kV [4420] & P7 DCTL 13.7 <10.0 <10.0 <10.0 <10.0 15.4 <10.0 <10.0 <10.0 <10.0 LOSIZGfOiLmLOdFPI?:a Zgg'k\(/)gge 2::1 ment
- - . . . . . . . . . . - I \'
LOCKEFORD-BELLOTA 230kV [4990] . P
project.
T : i lan; L T :
CVLY-VD-89 [MONDAVI 60 kV BRIGHTON-BELLOTA 230kV [4420] & P7 DCTL 13.7 <10.0 <10.0 <10.0 <10.0 15.4 <10.0 <10.0 <10.0 <10.0 iholztf e:ij j'cjzon Pzgg’k\(/)gg elrm t
.VD- . ) ) ) ) . ) ) ) ) ockeford-Lodi Area evelopmen
LOCKEFORD-BELLOTA 230kV [4990] . P
project.
Pal -P 115 kV Li dP -Ri
CVLY-VD-90 [IMRYSVLE 60 kV oij;?; k\(/eT_is:e i€ ama rease-rio P7 DCTL <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 13.0 |Increase Pease 60 kV generation
Palermo-Pease 115 kV Line amd Pease-Ri
CVLY-VD-91 |IMRYSVLLE 60 kV Oasoerlrzg k\(/eT_is:e i€ ama rease-rio P7 DCTL <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 13.0 |Increase Pease 60 kV generation
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2016-2017 1SO Reliability Assessment - Study Results

Study Area: PG&E Central Valley
Voltage Deviati . -
orlage Leviations “; 9y CGlI{:OFnIO ISO

Post Cont. Voltage Deviation %

2021 SP
, . Catego 2026 L .
ID Substation Worst Contingency Category gory 2018 o001 summerl 2926|2018 Spring 2021 | 0185pno 2021 5P o | Y | 2026 5P No | Retirement Potential Mitigation Solutions
Description Summer Summer Summer Renewable
Peak Off-Peak ) BTM-PV AAEE ) BTM-PV of QF
Peak Peak Light Load & Min Gas .
Gen Generations

Short T : Action Plan; L T :
CVLY-VD-92 [NEW HOPE 60 kV BRIGHTON-BELLOTA 230kV [4420] & P7 DCTL 13.9 <10.0 <10.0 <10.0 <10.0 15.7 <10.0 <10.0 <10.0 <10.0 Lo:I:efoer::imLod'cAf:a Zgg'k\(/)gi :Ir:] ment
-\VD- . . . . . . . . . . -Lodi Vv
LOCKEFORD-BELLOTA 230kV [4990] oroject P
ject.

Palermo-Pease 115 kV Line amd Pease-Ri
CVLY-VD-03|PEASE 115 kv Oisrl";: k\fijc':e INEamareaserio | py DCTL <10.0 <10.0 <100 | <100 | <100 | <100 | <100 | <100 | <100 143 |Iincrease Pease 60 kV generation
|

Placer-Gold Hill No. 1 115 kV Line and Short Term : Action Plan; Long Term : Atlantic-
CVLY-VD-94 |PLACER 115 kv acer-boid R0 inean p7 DCTL 10.1 <10.0 <100 | <100 | <100 11.0 <100 | <100 | <100 | <100 [POrtierm:ActionFan;tong ferm :Atiantic
Placer-Gold Hill No. 2 115 kV Line Placer 115 kV line project.

Short Term : Action Plan; Long Term :
BRIGHTON-BELLOTA 230KV [4420] &
VLY-VD-95 [VICTOR 60 kv p7 DCTL 13.4 <10.0 <100 | <100 | <100 15.0 <100 | <100 | <100 | <10.0 |Lockeford-Lodi Area 230 kV Devel t
¢ % LOCKEFORD-BELLOTA 230KV [4990] ¢ p:;j:cfr odi Area evelopmen

California ISO/MID/RT August 15, 2016 Page 15 of 30



2016-2017 1SO Reliability Assessment - Study Results

Study Area: PG&E Central Valley
HighiLow Voltage &> California ISO
Voltage (PU)
. . Category _ 2021 P _2026 L .
ID Substation Worst Contingency Category Description | 2018 Summer|2021 Summer|2026 Summer| 2018 Spring (2021 Summer| 2018 SP No | 2021 SPNo |  Heavy | 2026 SP No |Retirement of Potential Mitigation Solutions
Peak Peak Peak Off-Peak Light Load BTM-PV AAEE Renewable &| BTM-PV QF
Min Gas Gen Generations
CVLY-V-1 |ALTA-CGE 60kV Base Case PO Normal 1.04 <1.05 <1.05 1.06 <1.05 1.04 <1.05 <1.05 <1.05 <1.05 |Check voltage settings in the area
CVLY-V-2 |AMERIGAS 115 kV Base Case PO Normal 1.04 1.00 1.03 1.06 1.05 1.04 1.02 1.01 1.03 1.02 Cortina area voltage support
CVLY-V-3 [B.BTHNY- 60 kV Base Case PO Normal 1.04 <1.05 <1.05 1.06 <1.05 1.04 <1.05 <1.05 <1.05 <1.05 |Check voltage settings in the area
Short Term : Action Plan; Long Term :
CVLY-V-4 [BRNSWALT 115 kV Base Case PO Normal 1.02 <1.05 <1.05 1.06 <1.05 1.02 <1.05 <1.05 <1.05 <1.05 |Rio Oso Area 230 kV Voltage Support
Project
Short Term : Action Plan; Long Term :
CVLY-V-5 [BRNSWCKP 115 kV Base Case PO Normal 1.02 <1.05 <1.05 1.06 <1.05 1.01 <1.05 <1.05 <1.05 <1.05 |Rio Oso Area 230 kV Voltage Support
Project
Short Term : Action Plan; Long Term :
CVLY-V-6 [BRUNSWCK 115 kV Base Case PO Normal 1.01 <1.05 <1.05 1.06 <1.05 1.01 <1.05 <1.05 <1.05 <1.05 |Rio Oso Area 230 kV Voltage Support
Project
Short Term : Action Plan; Long Term :
CVLY-V-7 [CHCGOPK 115kV Base Case PO Normal 1.03 <1.05 <1.05 1.07 <1.05 1.03 <1.05 <1.05 <1.05 <1.05 |Rio Oso Area 230 kV Voltage Support
Project
Short Term : Action Plan; Long Term :
CVLY-V-8 [CHLLNGEA 60 kV Base Case PO Normal 1.02 <1.05 <1.05 1.06 <1.05 1.02 <1.05 <1.05 <1.05 <1.05 |Rio Oso Area 230 kV Voltage Support
Project
Short Term : Action Plan; Long Term :
CVLY-V-9 |[COLGATE 60kV Base Case PO Normal 1.03 <1.05 <1.05 1.06 <1.05 1.03 <1.05 <1.05 <1.05 <1.05 |Rio Oso Area 230 kV Voltage Support
Project
CVLY-V-10 [CORDELIA 115 kV Base Case PO Normal 1.02 0.99 1.01 1.06 1.05 1.02 1.00 1.00 1.01 1.01 Cortina area voltage support
CVLY-V-11 |CORT_D  115kV Base Case PO Normal 1.06 1.05 1.06 1.07 1.06 1.06 1.07 1.05 1.05 1.05 Cortina area voltage support
CVLY-V-12 |CORTINA  115kV Base Case PO Normal 1.06 1.05 1.06 1.07 1.06 1.06 1.07 1.05 1.05 1.05 Cortina area voltage support
Short Term : Action Plan; Long Term :
CVLY-V-13 |CPM 115 kv Base Case PO Normal 1.02 <1.05 <1.05 1.06 <1.05 1.02 <1.05 <1.05 <1.05 <1.05 |Rio Oso Area 230 kV Voltage Support
Project
Short Term : Action Plan; Long Term :
CVLY-V-14 |[DIMOND_1 115kV Base Case PO Normal 1.02 <1.05 <1.05 1.06 <1.05 1.02 <1.05 <1.05 <1.05 <1.05 |Rio Oso Area 230 kV Voltage Support
Project
Short Term : Action Plan; Long Term :
CVLY-V-15 |DOBBINS 60 kV Base Case PO Normal 1.02 1.03 1.03 1.06 1.06 1.02 1.03 1.03 1.04 1.04 Rio Oso Area 230 kV Voltage Support
Project
CVLY-V-16 [DONNELLS 115kV Base Case PO Normal 1.05 1.06 1.05 1.06 1.02 1.05 1.05 1.05 1.05 1.05 Check generator voltage setting
Short Term : Action Plan; Long Term :
CVLY-V-17 |DRUM 115 kv Base Case PO Normal 1.04 1.05 1.05 1.07 1.06 1.04 1.05 1.05 1.05 1.05 Rio Oso Area 230 kV Voltage Support
Project
Short Term : Action Plan; Long Term :
CVLY-V-18 |DTCH FL1 115kV Base Case PO Normal 1.04 0.00 0.00 1.07 0.00 1.03 0.00 0.00 0.00 0.00 Rio Oso Area 230 kV Voltage Support
Project
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2016-2017 1SO Reliability Assessment - Study Results

Study Area: PG&E Central Valley
High/Low Voltage “j:!r California ISO
Voltage (PU)
. . Category _ 2021 P _2026 L .
ID Substation Worst Contingency Category Description | 2018 Summer|2021 Summer|2026 Summer| 2018 Spring (2021 Summer| 2018 SP No | 2021 SPNo |  Heavy | 2026 SP No |Retirement of Potential Mitigation Solutions
Peak Peak Peak Off-Peak Light Load BTM-PV AAEE Renewable & BTM-PV QF
Min Gas Gen Generations
Short Term : Action Plan; Long Term :
CVLY-V-19 |DTCHFL2 115kV Base Case PO Normal 1.04 1.05 1.05 1.07 1.06 1.04 1.05 1.05 1.05 1.05 Rio Oso Area 230 kV Voltage Support
Project
Short Term : Action Plan; Long Term :
CVLY-V-20 |GOLDHILL 115 kV Base Case PO Normal 1.03 1.04 1.04 1.06 1.08 1.02 1.05 1.04 1.05 1.04 Rio Oso Area 230 kV Voltage Support
Project
CVLY-V-21 |HERDLYN 60 kV Base Case PO Normal 1.04 <1.05 <1.05 1.06 <1.05 1.04 <1.05 <1.05 <1.05 <1.05 |Check voltage settings in the area
Short Term : Action Plan; Long Term :
CVLY-V-22 |HORSHE2  115kV Base Case PO Normal 1.02 <1.05 <1.05 1.06 0.00 1.01 <1.05 <1.05 <1.05 <1.05 |Rio Oso Area 230 kV Voltage Support
Project
CVLY-V-23 [MADISON  115kV Base Case PO Normal 1.02 0.99 1.01 1.06 1.05 1.02 1.01 1.00 1.01 1.01 Cortina area voltage support
CVLY-V-24 |MAINE-PR 60 kV Base Case PO Normal 1.03 <1.05 <1.05 1.06 <1.05 1.02 <1.05 <1.05 <1.05 <1.05 |>nortTerm :ActionPlan; Long Term :
Vaca — Davis Voltage Conversion Project
Short Term : Action Plan; Long Term :
CVLY-V-25 |[MIZOU_T1 115kV Base Case PO Normal 1.02 <1.05 <1.05 1.06 <1.05 1.01 <1.05 <1.05 <1.05 <1.05 |Rio Oso Area 230 kV Voltage Support
Project
CVLY-V-26 [PUTH CRK 115kV Base Case PO Normal 1.04 1.00 1.03 1.06 1.05 1.04 1.02 1.01 1.02 1.02 Cortina area voltage support
CVLY-V-27 |SOUTHBY 60 kV Base Case PO Normal 1.04 <1.05 <1.05 1.06 <1.05 1.04 <1.05 <1.05 <1.05 <1.05 |Check voltage settings in the area
CVLY-V-28 |TOSCO-PP 60 kV Base Case PO Normal 1.04 <1.05 <1.05 1.06 <1.05 1.04 <1.05 <1.05 <1.05 <1.05 |Check voltage settings in the area
CVLY-V-29 [VACA-CB 115KV Base Case PO Normal 1.06 <1.05 <1.05 1.08 <1.05 1.06 <1.05 <1.05 <1.05 <1.05 |>hortTerm :Action Plan; Long Term :
Vaca — Davis Voltage Conversion Project
CVLY-V-30 |VACA-DXN 60 kV Base Case PO Normal 1.04 <1.05 <1.05 1.06 <1.05 1.03 <1.05 <1.05 <1.05 <1.05 |>nortTerm :ActionPlan; Long Term :
Vaca — Davis Voltage Conversion Project
CVLY-V-31 |VACAVLL1 115kV Base Case PO Normal 1.04 1.00 1.03 1.06 1.05 1.04 1.02 1.01 1.02 1.02 Cortina area voltage support
CVLY-V-32 [VACAVLL2 115kV Base Case PO Normal 1.03 1.00 1.02 1.06 1.05 1.03 1.02 1.01 1.02 1.02 Cortina area voltage support
CVLY-V-33 |WESTSDE 60 kV Base Case PO Normal 1.04 <1.05 <1.05 1.06 <1.05 1.04 <1.05 <1.05 <1.05 <1.05 |Check voltage settings in the area
CVLY-V-34 [CLSACRS 60 kV Base Case PO Normal 0.92 0.93 0.94 0.99 1.00 0.91 0.94 0.93 0.92 0.93 Cortina area voltage support
CVLY-V-35 |COLUSA 60 kV Base Case PO Normal 0.92 0.92 0.93 0.99 1.00 0.91 0.93 0.93 0.91 0.93 Cortina area voltage support
CVLY-V-36 [CRTNA M 230 kV Base Case PO Normal 0.96 0.94 0.96 0.98 0.97 0.96 0.96 0.94 0.95 0.95 Cortina area voltage support
CVLY-V-37 |DELEVAN 60 kV Base Case PO Normal 0.94 0.94 0.95 1.00 1.01 0.93 0.95 0.94 0.93 0.95 Cortina area voltage support
CVLY-V-38 [DUNNIGAN 60 kV Base Case PO Normal 0.94 0.94 0.95 0.99 1.00 0.93 0.95 0.94 0.94 0.95 Cortina area voltage support
CVLY-V-39 [MAXTAP  60kV Base Case PO Normal 0.94 0.94 0.95 1.00 1.01 0.93 0.95 0.94 0.93 0.95 Cortina area voltage support
CVLY-V-40 [MAXWELL 60 kV Base Case PO Normal 0.94 0.94 0.95 1.00 1.01 0.93 0.95 0.94 0.93 0.95 Cortina area voltage support
Short Term : Action Plan; Long Term :
CVLY-V-41 |PEASRG 60 kV Base Case PO Normal 0.95 0.96 0.97 0.99 1.01 0.94 0.97 0.96 0.97 0.97 Rio Oso Area 230 kV Voltage Support
Project
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2016-2017 1SO Reliability Assessment - Study Results

Study Area: PG&E Central Valley

High/Low Voltage o ) - .
g 9 > Cdlifornia ISO
Voltage (PU)
. . Category 2021 P 2026 L .
ID Substation Worst Contingency Category Description 2018 Summer|2021 Summer|2026 Summer| 2018 Spring {2021 Summer| 2018 SP No [ 2021 SPNo | Heavy | 2026 SP No | Retirement of Potential Mitigation Solutions
Peak Peak Peak Off-Peak Light Load BTM-PV AAEE Renewable & BTM-PV QF
Min Gas Gen Generations
Short T : Action Plan; L T :
CVLY-V-42 |PLAINFLD 60 kV Base Case PO Normal 0.89 >0.95 >0.95 1.01 >0.95 0.88 >0.95 >0.95 >0.95 50,95 [7/107 T€rm s Action Fan; tong ferm
Vaca — Davis Voltage Conversion Project
CVLY-V-43 [WILSONAV 60 kV Base Case PO Normal 0.92 0.92 0.93 0.99 1.00 0.91 0.93 0.93 0.91 0.93 Cortina area voltage support
CVLY-V-44 [COLUSA 60 kV CORTINA 115/60kV TB 5 P1 N-1 0.95 0.92 0.95 1.01 1.03 0.94 0.95 0.89 0.93 0.89 Cortina area voltage support
CVLY-V-45 [DIST2047 60 kV CORTINA #1 60kV P1 N-1 0.89 0.90 0.91 0.98 1.00 0.88 0.91 0.90 0.89 0.90 Cortina area voltage support
Short Term : Action Plan; Long Term :
CVLY-V-46 [LODI 60 kV LOCKEFORD-BELLOTA 230kV P1 N-1 0.90 1.00 1.01 1.01 1.01 0.89 1.01 1.01 1.02 1.02 Lockeford-Lodi Area 230 kV
Development project.
Short Term : Action Plan; Long Term :
CVLY-V-47 [MONDAVI 60 kV LOCKEFORD-BELLOTA 230kV P1 N-1 0.90 1.00 1.01 1.01 1.01 0.89 1.01 1.01 1.02 1.02 Lockeford-Lodi Area 230 kV
Development project.
Short Term : Action Plan; Long Term :
CVLY-V-48 [NEW HOPE 60 kV LOCKEFORD-BELLOTA 230kV P1 N-1 0.89 0.99 1.00 1.01 1.01 0.88 1.00 1.00 1.01 1.01 Lockeford-Lodi Area 230 kV
Development project.
Short Term : Action Plan; Long Term :
CVLY-V-49 [PLAINFLD 60 kV VACA-DIX 115/60kV TB 9 P1 N-1 0.87 >0.90 >0.90 1.00 >0.90 0.86 >0.90 >0.90 >0.90 >0.90 . I g .
Vaca — Davis Voltage Conversion Project
CVLY-V-50 [WILKINS 60 kV CORTINA #1 60kV P1 N-1 0.89 0.90 0.91 0.98 1.00 0.88 0.91 0.90 0.89 0.90 Cortina area voltage support
Bus-tie Short Term : Action Plan; Long Term :
CVLY-V-51 [APPLEHL 115kV TESLA E 230kV - Section 2E & 1E P2 breaker 0.93 1.02 1.01 1.05 1.08 0.90 1.02 1.02 1.01 1.01 Rio Oso Area 230 kV Voltage Support
Project
Bus-tie Short Term : Action Plan; Long Term :
CVLY-V-52 [CLRKSVLE 115 kV TESLA E 230kV - Section 2E & 1E P2 breaker 0.92 1.02 1.01 1.05 1.08 0.89 1.01 1.02 1.01 1.01 Rio Oso Area 230 kV Voltage Support
Project
CVLY-V-53 [CNTRYCB 60kV TESLA E 230kV - Section 2E & 1E P2 kiizlz: 0.90 1.04 1.04 1.04 1.05 0.86 1.04 1.04 1.04 1.04 Operating action plan
Non-bus-tie Short Term : Action Plan; Long Term :
CVLY-V-54 [COLONY 60 kV LOCKFORD 230kV - Ring R3 & R2 P2 breaLIJ(er 0.83 1.00 0.98 1.02 1.02 0.81 0.91 1.01 0.97 0.98 Lockeford-Lodi Area 230 kV
Development project.
CVLY-V-55 |COLUSA 60 kV CORTINA 60kV Section MD P2 Bus 0.93 0.92 0.92 0.97 0.98 0.91 0.92 0.89 0.92 0.88 Cortina area voltage support
CVLY-V-56 |CORT D 115kV CORTINA 230kV - Ring R2 & R3 P2 N%’::;ukse':'e 0.94 0.94 0.93 1.02 0.99 0.94 0.94 0.90 0.93 0.89 |Cortina area voltage support
BRIGHTN - ME 115kV & BRIGHTN-DAVIS- -bus-ti Short T : Action Plan; L T :
CVLY-V-57 [DAVIS 115 kv _ ppy | Nonbustie| g, 0.99 1.01 1.02 1.04 0.89 1.00 0.99 1.00 1.00 ort erm : Action Fan; tong ferm
BRKR SLG line breaker Vaca — Davis Voltage Conversion Project
Bus-tie Short Term : Action Plan; Long Term :
CVLY-V-58 [DEL MAR 60 kV TESLA E 230kV - Section 2E & 1E P2 breaker 0.89 1.00 0.99 1.04 1.09 0.86 0.99 0.99 0.99 0.99 Rio Oso Area 230 kV Voltage Support
Project
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2016-2017 1SO Reliability Assessment - Study Results

Study Area: PG&E Central Valley
High/Low Voltage ED . -
0 9 > Cdlifornia ISO
Voltage (PU)
. . Category 2021 P 2026 L .
ID Substation Worst Contingency Category Description | 2018 Summer|2021 Summer|2026 Summer| 2018 Spring (2021 Summer| 2018 SP No | 2021 SPNo |  Heavy | 2026 SP No |Retirement of Potential Mitigation Solutions
Peak Peak Peak Off-Peak Light Load BTM-PV AAEE Renewable & BTM-PV QF
Min Gas Gen Generations
. Non-bus-tie .
CVLY-V-59 |DIST2047 60 kV CORTINA - MA 60kV & CORTINA #1 line P2 breaker 0.89 0.91 0.91 0.98 1.00 0.89 0.92 0.91 0.89 0.91 Cortina area voltage support
Bus-tie Short Term : Action Plan; Long Term :
CVLY-V-60 |DMND SPR 115 kV TESLA E 230kV - Section 2E & 1E P2 breaker 0.91 1.01 1.00 1.04 1.08 0.88 1.01 1.01 1.00 1.00 Rio Oso Area 230 kV Voltage Support
Project
. Non-bus-tie .
CVLY-V-61 [DUNNIGAN 60 kV CORTINA 230kV - Ring R2 & R3 P2 breaker 0.95 0.94 0.94 0.97 0.98 0.94 0.94 0.92 0.94 0.90 Cortina area voltage support
CVLY-V-62 |EIGHT MI 230kV TESLA E 230kV - Section 2E & 1E P2 Er:z-lzleer 0.83 0.97 0.95 0.99 1.03 0.80 0.94 0.94 0.97 0.97 Operating action plan
Bus-tie Short Term : Action Plan; Long Term :
CVLY-V-63 |ELDORAD 115kV TESLA E 230kV - Section 2E & 1E P2 brltjeaker 0.93 1.02 1.01 1.05 1.08 0.90 1.02 1.02 1.01 1.01 Rio Oso Area 230 kV Voltage Support
Project
Non-bus-tie Short Term : Action Plan; Long Term :
CVLY-V-64 |ENCINAL 60 kV PEASE - MA 60kV & PEASE-HARTER line P2 breaker 0.91 0.89 0.91 0.99 0.99 0.90 0.91 0.91 0.91 0.91 Rio Oso Area 230 kV Voltage Support
Project
Bus-tie Short Term : Action Plan; Long Term :
CVLY-V-65 |FLINT 115 kv TESLA E 230kV - Section 2E & 1E P2 brltjeaker 0.92 1.01 1.00 1.05 1.07 0.90 1.01 1.01 1.01 1.00 Rio Oso Area 230 kV Voltage Support
Project
CVLY-V-66 |[HAMMER 60 kV TESLA E 230kV - Section 2E & 1E P2 ;ZZ;'; 0.89 1.03 1.03 1.04 1.05 0.85 1.04 1.04 1.03 1.03 Operating action plan
Non-bus-tie Short Term : Action Plan; Long Term :
CVLY-V-67 |LIVE OAK 60 kV PEASE - MA 60kV & PEASE-HARTER line P2 breaker 0.91 0.89 0.91 0.99 0.99 0.90 0.91 0.91 0.91 0.91 Rio Oso Area 230 kV Voltage Support
Project
Non-bus-tie Short Term : Action Plan; Long Term :
CVLY-V-68 |LODI 60 kV LOCKFORD 230kV - Ring R3 & R2 P2 breaLIJ(er 0.82 0.99 0.90 1.01 1.01 0.79 0.90 1.00 0.90 0.90 Lockeford-Lodi Area 230 kV
Development project.
CVLY-V-69 |MAXWELL 60 kV CORTINA 230kV - Ring R2 & R3 P2 N%r::;iz-rtle 0.95 0.94 0.94 0.97 0.99 0.93 0.94 0.92 0.94 0.90 Cortina area voltage support
BUSHi
CVLY-V-70 [METTLER 60 kV TESLA E 230kV - Section 2E & 1E P2 brl(:llilt-fr 0.88 1.02 1.02 1.03 1.05 0.83 1.02 1.03 1.02 1.02 Operating action plan
Non-bus-tie Short Term : Action Plan; Long Term :
CVLY-V-71 |MONDAVI 60 kV LOCKFORD 230kV - Ring R3 & R2 P2 breaker 0.82 0.99 0.90 1.01 1.01 0.79 0.90 1.00 0.90 0.90 Lockeford-Lodi Area 230 kV
Development project.
CVLY-V-72 |MSHR 60V 60 kV TESLA E 230kV - Section 2E & 1E P2 Er:z-lzleer 0.86 1.02 1.00 1.02 1.05 0.81 1.02 1.02 1.00 1.00 Operating action plan
Non-bus-tie Short Term : Action Plan; Long Term :
CVLY-V-73 |NEW HOPE 60 kV LOCKFORD 230kV - Ring R3 & R2 P2 breaker 0.80 0.97 0.92 1.01 1.01 0.77 0.89 0.98 0.91 0.92 Lockeford-Lodi Area 230 kV
Development project.
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2016-2017 1SO Reliability Assessment - Study Results

Study Area: PG&E Central Valley

High/Low Voltage ED . -
0 9 > Cdlifornia ISO
Voltage (PU)
. . Category 2021 P 2026 L .
ID Substation Worst Contingency Category Description 2018 Summer|2021 Summer|2026 Summer| 2018 Spring {2021 Summer| 2018 SP No [ 2021 SPNo | Heavy | 2026 SP No | Retirement of Potential Mitigation Solutions
Peak Peak Peak Off-Peak Light Load BTM-PV AAEE Renewable &| BTM-PV QF
Min Gas Gen Generations
i Short T : Action Plan; L T :
CVLY-V-74 |PLAINFLD 60 kv VACA-DIX 230KV - Section 1E & 1F P2 Bus-tie 0.86 >0.90 >0.90 1.00 >0.90 0.85 >0.90 >0.90 >0.90 50,90 [7/107 €M s Action Fan; tong ferm
breaker Vaca — Davis Voltage Conversion Project
Bus-tie Short Term : Action Plan; Long Term :
CVLY-V-75 |PLCRVLB2 115kV TESLA E 230kV - Section 2E & 1E P2 breaker 0.92 1.01 1.00 1.04 1.08 0.88 1.01 1.01 1.00 1.00 Rio Oso Area 230 kV Voltage Support
Project
Bus-tie Short Term : Action Plan; Long Term :
CVLY-V-76 |PLCRVLB3 115 kV TESLA E 230kV - Section 2E & 1E P2 breaker 0.91 1.01 1.00 1.04 1.08 0.88 1.01 1.01 1.00 1.00 Rio Oso Area 230 kV Voltage Support
Project
Bus-tie Short Term : Action Plan; Long Term :
CVLY-V-77 |PLSNTGR 115kV TESLA E 230kV - Section 2E & 1E P2 brltjeaker 0.92 1.01 1.00 1.03 1.05 0.89 1.01 1.00 1.01 1.00 Rio Oso Area 230 kV Voltage Support
Project
Bus-tie Short Term : Action Plan; Long Term :
CVLY-V-78 |ROCKLIN 60 kV TESLA E 230KV - Section 2E & 1E P2 breaker 0.91 1.01 1.00 1.04 1.09 0.88 1.01 1.01 1.00 1.00 Rio Oso Area 230 kV Voltage Support
Project
CVLY-V-79 |SEBASTIA 60 kV TESLA E 230kV - Section 2E & 1E P2 g::;: 0.88 1.01 1.02 1.02 1.03 0.84 1.02 1.02 1.02 1.02 Operating action plan
Bus-tie Short Term : Action Plan; Long Term :
CVLY-V-80 [SHPRING 115kV TESLA E 230kV - Section 2E & 1E P2 brltjeaker 0.92 1.01 1.00 1.04 1.08 0.89 1.01 1.01 1.01 1.00 Rio Oso Area 230 kV Voltage Support
Project
Bus-tie Short Term : Action Plan; Long Term :
CVLY-V-81 |SIERRAPI 60 kV TESLA E 230kV - Section 2E & 1E P2 breaker 0.89 1.00 0.99 1.04 1.09 0.86 0.99 0.99 0.99 0.99 Rio Oso Area 230 kV Voltage Support
Project
Bus-tie Short Term : Action Plan; Long Term :
CVLY-V-82 [SPICAMIN 115 kV TESLA E 230kV - Section 2E & 1E P2 breaker 0.93 1.02 1.01 1.05 1.08 0.90 1.02 1.02 1.01 1.01 Rio Oso Area 230 kV Voltage Support
Project
CVLY-V-83 |STAGG 60 kv TESLA E 230kV - Section 2E & 1E P2 ;ZZ;'; 0.91 1.04 1.04 1.04 1.05 0.87 1.04 1.05 1.04 1.04 Operating action plan
Bus-tie Short Term : Action Plan; Long Term :
CVLY-V-84 |TAYLOR 60 kV TESLA E 230kV - Section 2E & 1E P2 breaker 0.91 1.01 1.00 1.04 1.09 0.88 1.01 1.01 1.01 1.00 Rio Oso Area 230 kV Voltage Support
Project
CVLY-V-85 |TERMNOUS 60 kV TESLA E 230kV - Section 2E & 1E P2 g::;fr 0.88 1.02 1.02 1.02 1.04 0.84 1.02 1.03 1.02 1.02 Operating action plan
CVLY-V-86 |UOP 60 kv TESLA E 230KV - Section 2E & 1E P2 g::;fr 0.90 1.04 1.04 1.04 1.05 0.86 1.04 1.04 1.04 1.04 Operating action plan
Non-bus-tie Short Term : Action Plan; Long Term :
CVLY-V-87 |VICTOR  60kV LOCKFORD 230kV - Ring R3 & R2 P2 breaker 0.84 1.00 1.03 1.03 1.02 0.81 0.92 1.01 1.03 1.03 Lockeford-Lodi Area 230 kV
Development project.
CVLY-V-88 [WILKINS 60 kV CORTINA - MA 60kV & CORTINA #1 line P2 N%r::;ise-rtle 0.89 0.91 0.91 0.98 1.00 0.89 0.92 0.91 0.89 0.91 Cortina area voltage support
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2016-2017 1SO Reliability Assessment - Study Results

Study Area: PG&E Central Valley

High/Low Voltage o ) - .
0 9 > Cdlifornia ISO
Voltage (PU)
. . Category 2021 P 2026 L .
ID Substation Worst Contingency Category Description | 2018 Summer|2021 Summer|2026 Summer| 2018 Spring (2021 Summer| 2018 SP No | 2021 SPNo |  Heavy | 2026 SP No |Retirement of Potential Mitigation Solutions
Peak Peak Peak Off-Peak Light Load BTM-PV AAEE Renewable &| BTM-PV QF
Min Gas Gen Generations
MISSOURI FLAT-GOLD HILL #2 115kV Line section
CVLY-V-89 [APPLEHL 115kV P2-1 0.87 0.95 0.93 1.04 1.07 0.78 0.95 0.95 0.88 0.93 T fer trip t th d
[2670] (GOLDHILL-SHPRING2) wio fault ranstertrip 1o open other en
MISSOURI FLAT-GOLD HILL #2 115kV Line section
VLY-V- DMND SPR 115 kV P2-1 0.78 0.89 0.85 1.02 1.06 0.66 0.88 0.88 0.78 0.86 T fer trip t th d
¢ %0 [2670] (GOLDHILL-SHPRING2) w/o fault ranster trip 1o open other en
MISSOURI FLAT-GOLD HILL #2 115kV Line section
CVLY-V-91 (ELDORAD 115kV P2-1 0.85 0.94 0.91 1.04 1.07 0.75 0.93 0.93 0.86 0.91 T fer trip t th d
[2670] (GOLDHILL-SHPRING2) wio fault ranstertrip 1o open other en
MISSOURI FLAT-GOLD HILL #2 115kV Line section
VLY-V-92 |PLCRVLB2 115 kV P2-1 0.79 0.90 0.86 1.02 1.06 0.67 0.88 0.89 0.79 0.86 T fer trip t th d
¢ ° [2670] (GOLDHILL-SHPRING?2) w/o fault ranster trip o open other en
MISSOURI FLAT-GOLD HILL #2 115kV Line section
CVLY-V-93 |PLCRVLB3 115kV P2-1 0.78 0.89 0.86 1.02 1.06 0.67 0.88 0.89 0.79 0.86 T fertrip t th d
[2670] (GOLDHILL-SHPRING2) wio fault ranstertrip 1o open other en
MISSOURI FLAT-GOLD HILL #2 115kV Line section
CVLY-V-94 [SHPRING 115kV P2-1 0.77 0.88 0.84 1.02 1.06 0.65 0.87 0.87 0.77 0.85 T fer trip t th d
[2670] (GOLDHILL-SHPRING2) wio fault ranster trip to open otheren
MISSOURI FLAT-GOLD HILL #2 115kV Line section
CVLY-V-95 |SPICAMIN 115 kV P2-1 0.87 0.95 0.93 1.04 1.07 0.78 0.95 0.95 0.88 0.93 T fer trip t th d
[2670] (GOLDHILL-SHPRING2) wio fault ransterirnip to open other en
WADHAM 9kV Gen Unit 1 & CORTINA
CVLY-V-96 |ARBUCKLE 60 kV 115/60kV TB 5 enn P3 G-1/N-1 >0.90 0.89 >0.90 >0.90 >0.90 0.90 >0.90 >0.90 >0.90 >0.90 |Cortina area voltage support
WADHAM 9kV Gen Unit 1 & CORTINA
CVLY-V-97 |DRAKE 60 kV 115/60KV T8 S enn P3 G-UN-1 | >0.90 0.88 >0.90 >0.90 >0.90 >0.90 >0.90 >0.90 >0.90 >0.90 |Cortina area voltage support
WADHAM 9kV Gen Unit 1 & CORTINA
CVLY-V-98 |DUNNIGAN 60 kV 115/60kV TB 5 enn P3 G-1/N-1 >0.90 0.87 >0.90 >0.90 >0.90 >0.90 0.90 >0.90 >0.90 >0.90 |Cortina area voltage support
hort T : ion Plan; L T :
GRNLEAF2 14KV Gen Unit 1 & PEAS RG shortTerm : Action Plan; Long Term
CVLY-V-99 |ENCINAL 60kV 60/60kV TB 1 P3 G-1/N-1 >0.90 >0.90 >0.90 0.84 >0.90 >0.90 >0.90 >0.90 >0.90 >0.90 |Pease 115/60 kV Transformer Addition
and Bus Upgrade project.
Short Term : Action Plan; Long Term :
ROLLINSF 7kV Gen Unit 1 & COLGATE-
VLY-V-100 |GRSS VLY 60 kV P3 -1/N- 0.91 0.93 0.92 0.98 1.00 0.90 0.92 0.93 0.91 0.92 P 115/60kV T f Additi
C 00 GRASS VALLEY 60KV [6490] G-1/N-1 ease / rar?s ormer ition
and Bus Upgrade project.
WADHAM 9kV Gen Unit 1 & CORTINA
CVLY-V-101 |HARINTON 60 kV 115/60kV TB 5 P3 G-1/N-1 >0.90 0.89 >0.90 >0.90 >0.90 >0.90 >0.90 >0.90 >0.90 >0.90 |Cortina area voltage support
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Study Area: PG&E Central Valley

High/Low Voltage o ) - .
9 9 % California ISO
Voltage (PU)
. . Category 2021 P 2026 L .
ID Substation Worst Contingency Category Description | 2018 Summer|2021 Summer|2026 Summer| 2018 Spring (2021 Summer| 2018 SP No | 2021 SPNo |  Heavy | 2026 SP No |Retirement of Potential Mitigation Solutions
Peak Peak Peak Off-Peak Light Load BTM-PV AAEE Renewable &| BTM-PV QF
Min Gas Gen Generations
h : i ; :
GRNLEAF2 14kV Gen Unit 1 & PEAS RG short Term : Action Plan; Long Term
CVLY-V-102 |HARTER 60 kV 60/60kV TB 1 P3 G-1/N-1 >0.90 >0.90 >0.90 0.82 >0.90 >0.90 >0.90 >0.90 >0.90 >0.90 |Pease 115/60 kV Transformer Addition
and Bus Upgrade project.
Short Term : Action Plan; Long Term :
GRNLEAF2 14kV Gen Unit 1 & PEAS RG
CVLY-V-103 [LIVE OAK 60 kV 60/60kV TB 1 P3 G-1/N-1 >0.90 >0.90 >0.90 0.85 >0.90 >0.90 >0.90 >0.90 >0.90 >0.90 |Pease 115/60 kV Transformer Addition
and Bus Upgrade project.
WADHAM 9kV Gen Unit 1 & CORTINA
CVLY-V-104 IMAXWELL 60 kV 115/60kV TB 5 P3 G-1/N-1 >0.90 0.87 >0.90 >0.90 >0.90 >0.90 >0.90 >0.90 0.90 >0.90 |Cortina area voltage support
WADHAM 9kV Gen Unit 1 & CORTINA
CVLY-V-105 |MERIDIAN 60 kV 115/60kV TB 5 ! P3 G-1/N-1 >0.90 0.88 >0.90 >0.90 >0.90 0.90 >0.90 >0.90 >0.90 >0.90 |Cortina area voltage support
hort T : Action Plan; Long T :
GRNLEAF2 14kV Gen Unit 1 & PEAS RG short Term : Action Plan; Long Term
CVLY-V-106 [MRYSVLLE 60 kV 60/60kV TB 1 P3 G-1/N-1 >0.90 >0.90 >0.90 0.82 >0.90 >0.90 >0.90 >0.90 >0.90 >0.90 |Pease 115/60 kV Transformer Addition
and Bus Upgrade project.
- Short T : Action Plan; L T :
Atlantic 230 kV BAAH Bus #1 (failure of Non or ferm : Action tian; tong ferm
CVLY-V-107 |DEL MAR 60 kV P5-5 redndant 0.84 1.05 1.03 1.04 1.07 0.81 1.04 1.03 1.03 1.03 Rio Oso Area 230 kV Voltage Support
non-redundent relay) .
relay (bus) Project
- hort T : Action Plan; Long T :
Atlantic 230 kV BAAH Bus #1 (failure of Non short Term : Action Plan; Long Term
CVLY-V-108 |PLSNT GR 115 kV P5-5 redndant 0.89 1.03 1.03 1.03 1.03 0.86 1.03 1.02 1.03 1.03 Rio Oso Area 230 kV Voltage Support
non-redundent relay) .
relay (bus) Project
Atlantic 230 kV BAAH Bus #1 (failure of Non- Short Term : Action Plan; Long Term :
CVLY-V-109 |ROCKLIN 60 kV P5-5 redndant 0.86 1.06 1.04 1.04 1.06 0.82 1.05 1.04 1.04 1.04 Rio Oso Area 230 kV Voltage Support
non-redundent relay) .
relay (bus) Project
- Short T : Action Plan; L T :
Atlantic 230 kV BAAH Bus #1 (failure of Non nort ferm = Action Flan; Long ferm
CVLY-V-110 |SIERRAPI 60 kV P5-5 redndant 0.84 1.05 1.03 1.04 1.07 0.81 1.04 1.03 1.03 1.03 Rio Oso Area 230 kV Voltage Support
non-redundent relay) .
relay (bus) Project
- Short Term : Action Plan; Long Term :
Atlantic 230 kV BAAH Bus #1 (failure of Non jor farm : Action am, “ong term
CVLY-V-111 |TAYLOR 60 kV P5-5 redndant 0.86 1.06 1.04 1.04 1.06 0.82 1.05 1.04 1.04 1.04 Rio Oso Area 230 kV Voltage Support
non-redundent relay) .
relay (bus) Project
: i ; L :
CVLY-V-112 |BELLPGE 115 kV PLACER-GOLD HILL #1 115kV [3340] & P6 N-1/N-1 0.89 >0.90 >0.90 >0.90 >0.90 0.87 >0.90 >0.90 >0.90 >0.90 f:og Te/r-\m AZ(;‘t(I)O;VP\llaT; on§ Termt
DRUM-HIGGINS 115KV [4393] . . . . . . . . . . |o. so Area oltage Suppor
Project
CVLY-V-113 |BRUNSWCK 115 kV BRIGHTON 230/115kV TB 9 & P6 N-1/N-1 >0.90 >0.90 >0.90 >0.90 >0.90 0.86 >0.90 >0.90 >0.90 >0.90 ih(;)gs-[)e:::a;g?(l)ol?vp\lliﬂ’éal_oeni Termt:
BRIGHTON 230/115kV TB 10 ' ' ' ' ' ' ' ' ' ' P'm_ect ge Uppor
J
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Study Area: PG&E Central Valley

High/Low Voltage o ) - .
g 9 > Cdlifornia ISO
Voltage (PU)
. . Category 2021 P 2026 L .
ID Substation Worst Contingency Category Description 2018 Summer|2021 Summer|2026 Summer| 2018 Spring {2021 Summer| 2018 SP No [ 2021 SPNo | Heavy | 2026 SP No | Retirement of Potential Mitigation Solutions
Peak Peak Peak Off-Peak Light Load BTM-PV AAEE Renewable &| BTM-PV QF
Min Gas Gen Generations

Short T : Action Plan; L T :
CVLY-V-114 [COLONY  60kV LOCKFORD 230/60kV TB 3 & P6 N-1/N-1 0.83 >0.90 >0.90 >0.90 >0.90 0.87 >0.90 >0.90 >0.90 >0.90 LocoI:efoer;mLodic/-\lfena 22?) k\?ng o
LOCKEFORD-BELLOTA 230kV [4990] ' ) ) ) ) ' ) ) ) ) .

Development project.

Short T : Action Plan; L T :
CVLY-V-115 [DEL MAR 60 kV RIO OSO-ATLANTIC 230kV [5590] & P6 N-1/N-1 0.85 >0.90 >0.90 >0.90 >0.90 0.82 >0.90 >0.90 >0.90 >0.90 R'(;):)soe:::aa ZZ(I)OI?V VaoT’;a oeni er?rt
ATLANTIC-GOLD HILL 230kV [4330] Proiect & PP
)

CORTINA #1 60kV [0] & CORTINA-VACA
CVLY-V-116 |DIST2047 60 kV 230KV [4540] [0l P6 N-1/N-1 0.88 0.89 0.89 >0.90 >0.90 0.87 0.89 0.87 0.88 0.87 Cortina area voltage support

Short Term : Action Plan; Long Term :
CVLY-V-117 [E.MRYSVE 115 kV BRIGHTON 230/115kV TB 9 & P6 N-1/N-1 >0.90 >0.90 >0.90 >0.90 >0.90 0.87 >0.90 >0.90 >0.90 >0.90 |Rio Oso Area 230 kV Voltage Support
BRIGHTON 230/115KkV TB 10 o g€ Supp
)

STAGG-TESLA 230KV [5680] & EIGHT . .
CVLY-V-118 |EIGHT Ml 230 kV P6 N-1/N-1 0.85 >0.90 >0.90 >0.90 >0.90 0.84 >0.90 >0.90 >0.90 >0.90 |Operating action plan
MILE ROAD-TESLA 230KV [4660] perating P

Short T : Action Plan; L T :
CVLY-V-119 |FLINT 115 kv PLACER-GOLD HILL #1 115kV [3340] & P6 N-1/N-1 0.90 >0.90 >0.90 >0.90 >0.90 0.88 >0.90 >0.90 >0.90 >0.90 R'(;);)soe:::aa ZZ(I)OI?V VaoT’;a oeni er?rt
DRUM-HIGGINS 115kV [4393] Proiect & PP
)

: i ; L :
CVLY-V-120 |HIGGINS  115kV PLACER-GOLD HILL #1 115kV [3340] & P6 N-1/N-1 0.88 >0.90 >0.90 >0.90 >0.90 0.86 >0.90 >0.90 >0.90 >0.90 f:og Te,’:m A2C3t(I)OI?VP\|/aT£ °n§ Termt
V- -1/N- . . . . . . . . . . io Oso Area oltage Suppor
DRUM-HIGGINS 115kV [4393] g pp

Project
Short T : Action Plan; L T :
CVLY-V-121 |LINCLN  115kV BRIGHTON 230/115kV TB 9 & P6 N-1/N-1 >0.90 >0.90 >0.90 >0.90 >0.90 0.83 >0.90 >0.90 >0.90 >0.90 R';:)soe:::aa 2‘;(‘)0'?\/ VaoT';a Oeng er?rt
BRIGHTON 230/115kV TB 10 Proiect & PP
J

Short Term : Action Plan; Long Term :
CVLY-V-122 [LODI 60KV LOCKFORD 230/60kV TB 3 & P6 N-1/N-1 0.82 >0.90 >0.90 >0.90 >0.90 0.85 >0.90 >0.90 >0.90 >0.90 Locokrefoer:imLodic Alfena 233 k\7 e
LOCKEFORD-BELLOTA 230KV [4990] : : : : : : : : . . .
Development project.

WADHAM 9kV Gen Unit 1 & CORTINA
CVLY-V-123 |MERIDIAN 60 kV 115/60kV TB 5 enn P6 N-1/N-1 >0.90 0.88 >0.90 >0.90 >0.90 0.90 >0.90 0.88 0.90 0.88 Cortina area voltage support

STAGG-TESLA 230kV [5680] & EIGHT . .
CVLY-V-124 [METTLER 60 kV P6 N-1/N-1 >0.90 >0.90 >0.90 >0.90 >0.90 0.88 >0.90 >0.90 >0.90 >0.90 |Operating action plan
MILE ROAD-TESLA 230kV [4660] perating P

Short T : Action Plan; L T :
CVLY-V-125 IMONDAVI 60 kV LOCKFORD 230/60kV TB 2 & P6 N-1/N-1 0.82 >0.90 >0.90 >0.90 >0.90 0.85 >0.90 >0.90 >0.90 >0.90 Lo:I:efo(Er;mLodi(:,Al:)ena 2(::;l(1)’k\(/)ng o
LOCKEFORD-BELLOTA 230kV [4990] ' ’ ’ ’ ’ ' ’ ’ ’ ’ .

Development project.

STAGG-TESLA 230KV [5680] & EIGHT . .
CVLY-V-126 |[MSHR 60V 60 kV P6 N-1/N-1 0.89 >0.90 >0.90 >0.90 >0.90 0.86 >0.90 >0.90 >0.90 >0.90 |Operating action plan
MILE ROAD-TESLA 230KV [4660] perating P

Short T : Action Plan; L T :
CVLY-V-127 INEW HOPE 60 kv LOCKFORD 230/60KV T8 3 & P6 N-1/N-1 0.80 >0.90 >0.90 >0.90 >0.90 0.84 >0.90 >0.90 >0.90 >0.90 Lo:I:efoeerLod'c Alfena Zgg’k\(/) e
-\V- - - . . . . . . . . . . - |
LOCKEFORD-BELLOTA 230KV [4990] _
Development project.

Short T : Action Plan; L T :
CVLY-V-128 [OLIVHRST 115 kv BRIGHTON 230/115kV TB 9 & P6 N-1/N-1 >0.90 >0.90 >0.90 >0.90 >0.90 0.83 >0.90 >0.90 >0.90 >0.90 Rioo [)soe/r-\r;:ea 2c3cl)ol?v er;ta oeniu er(r:rt
BRIGHTON 230/115kV TB 10 : : : : : ' : : : : Project ge >upp
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2016-2017 1SO Reliability Assessment - Study Results

Study Area: PG&E Central Valley

High/Low Voltage o ) - .
g 9 > Cdlifornia ISO
Voltage (PU)
. . Category 2021 P 2026 L .
ID Substation Worst Contingency Category Description 2018 Summer|2021 Summer|2026 Summer| 2018 Spring {2021 Summer| 2018 SP No [ 2021 SPNo | Heavy | 2026 SP No | Retirement of Potential Mitigation Solutions
Peak Peak Peak Off-Peak Light Load BTM-PV AAEE Renewable & BTM-PV QF
Min Gas Gen Generations
Short Term : Action Plan; Long Term :
PALERMO-PEASE 115kV [3220] & PEASE-
CVLY-V-129 |PEASE 115 kv [ ] P6 N-1/N-1 >0.90 >0.90 >0.90 >0.90 >0.90 0.88 >0.90 >0.90 >0.90 0.86 Rio Oso Area 230 kV Voltage Support
RIO OSO 115kV [3270] .
Project
Short T : Action Plan; L T :
CVLY-V-130 |PLACER 115 kv PLACER-GOLD HILL #1 115kV [3340] & P6 N-1/N-1 0.89 >0.90 >0.90 >0.90 >0.90 0.87 >0.90 >0.90 >0.90 >0.90 R'(;J:)soe:::aa 2(;;(I)OI?V VaoT’;a Oeng er?rt
DRUM-HIGGINS 115kV [4393] _ ge-upp
Project
VACA-DIX 230/115kV TB 3 & VACA-DIX Short T : Action Plan; L T :
CVLY-V-131 [PLAINFLD 60 kV / P6 N-1/N-1 0.85 >0.90 >0.90 >0.90 >0.90 0.84 >0.90 >0.90 >0.90 50,90 [7/107 Term s Action Fan; tong ferm
115/60kV TB 9 Vaca — Davis Voltage Conversion Project
Short T : Action Plan; L T :
CVLY-V-132 |PLSNTGR 115 kV RIO OSO-ATLANTIC 230kV [5590] & P6 N-1/N-1 0.89 >0.90 >0.90 >0.90 >0.90 0.86 >0.90 >0.90 >0.90 >0.90 R'(;J:)soe:::aa 2(;;(I)OI?V VaoT’;a Oeng er?rt
ATLANTIC-GOLD HILL 230kV [4330] _ ge-upp
Project
Short T : Action Plan; L T :
CVLY-V-133 |PLUMAS 60 kV BRIGHTON 230/115kV TB 9 & P6 N-1/N-1 >0.90 >0.90 >0.90 >0.90 >0.90 0.88 >0.90 >0.90 >0.90 >0.90 RioorOsoe/r-\:ea 2C3(I)O|?V Va:)r;ta oeniu er(r:rt
BRIGHTON 230/115kV TB 10 ' ' ' ' ' ' ' ' ' ' , g€ Supp
Project
Short T : Action Plan; L T :
CVLY-V-134 |ROCKLIN 60 kV RIO OSO-ATLANTIC 230kV [5590] & P6 N-1/N-1 0.87 >0.90 >0.90 >0.90 >0.90 0.83 >0.90 >0.90 >0.90 >0.90 R'(;J:)soe:::aa 2(;;(I)OI?V VaoT’;a Oeng er?rt
ATLANTIC-GOLD HILL 230kV [4330] _ ge-upp
Project
Short T : Action Plan; L T :
CVLY-V-135 |SIERRAPI 60 kV ATLANTIC-GOLD HILL 230k [4330] & P6 N-1/N-1 0.85 >0.90 >0.90 >0.90 >0.90 0.82 >0.90 >0.90 >0.90 >0.90 RioorOsoe/r-\:ea 2C3(I)O|?V Va:)r;ta oeniu er(r:rt
RIO OSO-ATLANTIC 230kV [5590] ' ' ' ' ' ' ' ' ' ' , g€ Supp
Project
Short T : Action Plan; L T :
CVLY-V-136 |TAYLOR 60 kV RIO OSO-ATLANTIC 230kV [5590] & P6 N-1/N-1 0.87 >0.90 >0.90 >0.90 >0.90 0.83 >0.90 >0.90 >0.90 >0.90 R'(;J:)soe:::aa 2(;;(I)OI?V VaoT’;a Oeng er?rt
ATLANTIC-GOLD HILL 230kV [4330] _ ge-upp
Project
Short T : Action Plan; L T :
CVLY-V-137 |VICTOR 60 kV LOCKFORD 230/60kV TB 3 & P6 N-1/N-1 0.84 >0.90 >0.90 >0.90 >0.90 0.87 >0.90 >0.90 >0.90 >0.90 Lo:l:efoerrdmLodic/-\lfena 2:?) k\?ng o
LOCKEFORD-BELLOTA 230kV [4990] ' ) ) ) ) ' ) ) ) ) .
Development project.
Short T : Action Plan; L T :
CVLY-V-138 |COLONY 60 kV BRIGHTON-BELLOTA 230kV [4420] & P7 DCTL 0.89 >0.90 >0.90 >0.90 >0.90 0.87 >0.90 >0.90 >0.90 >0.90 Lo:I:efo(Er;mLodF,Al:)ena 2(::;l(1)’k\(/)ng o
LOCKEFORD-BELLOTA 230kV [4990] .
Development project.
EIGHT MILE ROAD-TESLA 230kV [4660] . .
CVLY-V-139 |EIGHT MI 230 kV P7 DCTL 0.85 >0.90 >0.90 >0.90 >0.90 0.83 >0.90 >0.90 >0.90 >0.90 |Operating action plan
& STAGG-TESLA 230KV [5680] perating P
Short T : Action Plan; L T :
CVLY-V-140 |LODI 60 kV BRIGHTON-BELLOTA 230kV [4420] & P7 DCTL 0.87 >0.90 >0.90 >0.90 >0.90 0.85 >0.90 >0.90 >0.90 >0.90 Lo:I:efo(Er;mLodF,Al:)ena 2(::;l(1)’k\(/)ng o
LOCKEFORD-BELLOTA 230kV [4990] .
Development project.
Short T : Action Plan; L T :
CVLY-V-141 [MONDAVI 60 kV BRIGHTON-BELLOTA 230kV [4420] & P7 DCTL 0.87 >0.90 >0.90 >0.90 >0.90 0.85 >0.90 >0.90 >0.90 >0.90 Lo:l:efoerrdmLodic/-\lfena 2:?) k\?ng o
LOCKEFORD-BELLOTA 230kV [4990] ' ) ) ) ) ' ) ) ) ) .
Development project.
Short T : Action Plan; L T :
CVLY-V-142 [INEW HOPE 60 kV BRIGHTON-BELLOTA 230kV [4420] & P7 DCTL 0.86 >0.90 >0.90 >0.90 >0.90 0.84 >0.90 >0.90 >0.90 >0.90 Lo:I:efo(Er;mLodF,Al:)ena 2(::;l(1)’k\(/)ng o
LOCKEFORD-BELLOTA 230kV [4990] .
Development project.
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2016-2017 1SO Reliability Assessment - Study Results

Study Area: PG&E Central Valley

High/Low Voltage o ) - .
g 9 > Cdlifornia ISO
Voltage (PU)
. . Category 2021 P 2026 L .
ID Substation Worst Contingency Category Description 2018 Summer|2021 Summer|2026 Summer| 2018 Spring {2021 Summer| 2018 SP No [ 2021 SPNo | Heavy | 2026 SP No | Retirement of Potential Mitigation Solutions
Peak Peak Peak Off-Peak Light Load BTM-PV AAEE Renewable &| BTM-PV QF
Min Gas Gen Generations
Short Term : Action Plan; Long Term :
Pal -P 115 kV Li dP -
CVLY-V-143 [PEASE 115KV alermo-rease & ine amd rease p7 DCTL >0.90 >0.90 >0.90 >0.90 >0.90 >0.90 >0.90 >0.90 >0.90 0.86  |Rio Oso Area 230 kV Voltage Support
Rio Oso 115 kV Line .
Project
Vaca-Peabody 230 kV Line & Vaca- Short Term : Action Plan; Long Term :
CVLY-V-144 |PLAINFLD 60 kV . Y I. P7 DCTL 0.88 >0.90 >0.90 >0.90 >0.90 0.87 >0.90 >0.90 >0.90 >0.90 . I g .
Lambie Sw Sta 230 kV Line Vaca — Davis Voltage Conversion Project
: i ; L :
CVLY-V-145 [VICTOR 60 kV BRIGHTON-BELLOTA 230kV [4420] & P7 DCTL 0.89 >0.90 >0.90 >0.90 >0.90 0.87 >0.90 >0.90 >0.90 >0.90 ihokrt:erdmL j'cf-\lon P2|:r(1)lk\7ng e
-V- . . . . . . . . . . ockeford-Lodi Area
LOCKEFORD-BELLOTA 230kV [4990] .
Development project.
CVLY-V-146 |Diverge BELLOTA 230kV - Section 1E & 2E P2 Er L(i,:lzleer diverge diverge diverge - - diverge diverge diverge diverge diverge |Bellota 230 kV bus upgrade
STAGG-D Section 1D & STAGG-E Section Bus-tie Short Term : Action Plan; Long Term :
CVLY-V-147 |Diverge P2 - diverge - - - - diverge diverge - -
Vere 1E 230kV breaker 8 8 8 Preferred resource.
Bus-ti Short Term : Action Plan; Long Term :
CVLY-V-148 |Diverge GOLDHILL 230kV - Section 2D & 1D P2 briilzfr diverge diverge - - - diverge diverge diverge diverge " |Atlantic-Placer 1|15 KV line priject.
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2016-2017 ISO Reliability Assessment - Study Results

Study Area:

PG&E Central Valley

Transient Stability

& California ISO

Transient Stability Performance (Number of voltage and frequency violations)

. Category : o .
ID Contingency Category . 2018 Summer | 2021 Summer | 2026 Summer |2018 Spring Off-| 2021 Summer Potential Mitigation Solutions
Description . Select.. Select.. Select.. Select.. Select..
Peak Peak Peak Peak Light Load
CVLY_lsP_TS_ GWEF Tracy 3@ fault with normal clearing.| P1-1 G-1 1 1 1 1 1 Under review with PTO .
P - 2 - -
CVLY-SP-TS-|Rio Oso Atlatmc 30 kV line 3@ fault with P12 L1 0 0 0 0 0 No violation
2 normal clearing.
-SP-TS-|Vaca Di 230 kv k 3@ faul
CVLY-SP-TS-|Vaca Dixon 500/230 kv bank 3@ fault P1-3 T-1 4 2 3 12 4 Under review with PTO .
3 with normal clearing.
-SP-TS-|Vaca Dixon 230 kV SVD 3@ fault with
CVLY-SP-TS-|Vaca Dixon 230 kV SVD 3¢ fault wit P1-4 SVD-1 3 5 4 17 2 Under review with PTO .
4 normal clearing.
-SP-TS-|Ri 230 kV SLG fault with I
CVLY-SP-TS-|Rio Oso 230 kV SLG fault with norma p2-2 Bus 1 1 1 1 1 Under review with PTO .
5 clearing.
-SP-TS-|Brighton 115 kV ker SLG fault with
CVLY-SP-TS-|Brighton 5. breaker SLG fault wit P2.3 Non-bus-tie 0 0 0 0 0 No violation
6 normal clearing. breaker
-SP-TS-|Monta Vista 230 kV ker SLG fault ti
CVLY-SP-TS .on a Vista 230 . breaker SLG fau P-4 Bus-tie 13 5 25 25 6 Under review with PTO .
7 with normal clearing. breaker
-SP-TS-|Ralston 3@ fault with | cleari
CVLY-SP-TS- |Ralston 3@ fault with normal clearing P31 | G161 9 3 23 21 2 Under review with PTO .
8 with GWF Tracy offline in the base case.
CVLY-SP-TS Rio Oso-Atlantic 230 kV 3@ fault with
9 normal clearing with GWF Tracy offline in| P3-2 G-1/L-1 11 9 9 11 11 Under review with PTO .
the base case.
CVLY-SP-TS Vaca Dixon 500/230 kV bank 3@ fault
10 with normal clearing with GWF Tracy P3-3 G-UT-1 25 15 15 15 13 Under review with PTO .
offline in the base case.
CVLY-SP-TS Vaca Dixon 230 kV SVD 3@ fault with
1 normal clearing with GWF Tracy offlinein| P3-4 G-1/SVD-1 163 143 157 124 79 Under review with PTO .
the base case.
GWEF Tracy SLG fault expanded to Stuck
-SP-TS-|el ts lost due to stuck break d
CVLY-SP-TS-|elements lost due to stuck breaker an P41 | Breaker 38 30 29 1 2 Under review with PTO .
12 clear fault from remote breakers with (Gen)
normal clearing time.
Rio Oso-Atlantic 230 kV line SLG fault Stuck
-SP-TS- ded to el ts lost due to stuck
CVLY-SP-TS-|expanded to elements lost due to stuc P42 | Breaker 11 9 9 11 11 Under review with PTO .
13 breaker and clear fault from remote (Line)
breakers with normal clearing time.
Vaca Dixon 500/230 kV SLG fault Stuck
u
-SP-TS- ded to el ts lost due to stuck
CVLY-SP-TS-|expanded to elements ost due to stuc P43 | Breaker 50 26 30 11 15 Under review with PTO .
14 breaker and clear fault from remote (Tran)
breakers with normal clearing time.
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2016-2017 ISO Reliability Assessment - Study Results

Study Area:

PG&E Central Valley

Transient Stability

&> California ISO

Transient Stability Performance (Number of voltage and frequency violations)

in base case.

. Category : o .
ID Contingency Category . 2018 Summer | 2021 Summer | 2026 Summer |2018 Spring Off-| 2021 Summer Potential Mitigation Solutions
Description . Select.. Select.. Select.. Select.. Select..
Peak Peak Peak Peak Light Load
Vaca Dixon SVD SLG fault expanded to Stuck
CVLY-SP-TS-|elements lost due to stuck breaker.and Pa-4 Breaker 5 4 3 5 5 Under review with PTO .
15 clear fault from remote breakers with (SVD)
normal clearing time.
Brighton 115 kV breaker SLG fault
_SP-TS- I I k
CVLY-SP-TS-|expanded to elements lost due to stuc PAS Stuck 55 15 15 15 13 Under review with PTO .
16 breaker and clear fault from remote Breaker (Bus)
breakers with normal clearing time.
Gold Hill 230 kV breaker SLG fault Stuck
u
-SP-TS- ded toel ts lost due to stuck
CVLY-SP-TS-lexpanded to elements ost due to stuc P4-6 |Breaker(Bus| 163 143 157 124 79 Under review with PTO .
17 breaker and clear fault from remote tie)
breakers with normal clearing time.
-SP-TS-|GWF T SLG fault with delayed -
CVLY-SP-TS . racy ault with delaye P5-1 Non-redndant L n L L L Under review with PTO .
18 clearing. relay (Gen)
-SP-TS-|GWFTracy-Schulte 115 kV Line SLG faul -
CVLY-SP-TS-|GWFTracy-Schulte 115 kV Line SLG fault | - o, | Non-redndant 4 4 4 4 5 Under review with PTO .
19 with delayed clearing. relay (Line)
-SP-TS-|Rio Oso 230/115 kV t f SLG -
CVLY-SP-TS-|Rio Oso 230/ ranstormer ps-3 |Nonredndant) 5, 447 11 203 Under review with PTO .
20 fault with delayed clearing. relay (Tran)
-SP-TS-|M If SVD SLG fault with del -
CVLY-SP-TS etc.a SVD SLG fault with delayed P-4 Non-redndant 18 6 3 3 0 Under review with PTO .
21 clearing. relay (SVD)
-SP-TS-[Schulte 115 kV bus #1 SLG fault with -
CVLY-SP-TS-[Schulte . us ault wi P55 Non-redndant 9 9 9 9 9 Under review with PTO .
22 delayed clearing. relay (Bus)
Drum-Higgins 115 kV Line 3@ fault with
CVLY-SP-TS- . . . . .
2 normal clearing with the Drum-Rio Oso P6-1 L-1/N-1 7 5 5 7 7 Under review with PTO .
kV #2 115 kVLine out in base case.
Brighton 230/115kV Transformer #9 3¢
-SP-TS-|fault with | cleari ith th
CVLY-SP-TS al,J WIth normal clearing wi € P6-2 T-1/N-1 1 1 1 0 1 Under review with PTO .
24 Brighton 230/115kV Transformer #10 out
in base case.
CVLY-SP-TS W.Sac-Brighton 115kV Line 3@ fault with
25 normal clearing with the W. Sac SVD out P6-3 SVD-1/N-1 3 1 1 3 3 Under review with PTO .
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2016-2017 ISO Reliability Assessment - Study Results
Study Area: PG&E Central Valley

Transient Stability

&3 California ISO

Transient Stability Performance (Number of voltage and frequency violations)

. Category : o .
ID Contingency Category . 2018 Summer | 2021 Summer | 2026 Summer |2018 Spring Off-| 2021 Summer Potential Mitigation Solutions
Description . Select.. Select.. Select.. Select.. Select..
Peak Peak Peak Peak Light Load
-SP-TS-[Monta Vista-Jefferson Nos. 1 & 2 230 kV
CVLY-SP-TS . . . P7-1 DCTL 0 0 0 0 0 No violation
26 lines SLG fault with normal clearing.
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2016-2017 1SO Reliability Assessment - Study Results
Study Area: PG&E Central Valley

Single Contingency Load Drop

&> California ISO

ID Worst Contingency Category

Category
Description

Amount of Load Drop (MW)

Select..

Select..

Select..

Select..

Select..

Select..

Select..

Select..

Select..

Select..

Potential Mitigation Solutions

No single contingency resulted in total load drop of more than 250 MW.
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2016-2017 1SO Reliability Assessment - Study Results

Study Area: PG&E Central Valley

Single Source Substation with more than 100 MW Load

,‘8% California ISO

ID

Substation

Load Served (MW)

Select..

Select..

Select..

Select..

Select..

Select..

Select..

Select..

Select..

Select..

Potential Mitigation Solutions

No single source substation with more than 100 MW Load
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