2016-2017 ISO Reliability Assessment - Preliminary Study Results

Study Area: PG&E Central Valley
v ' .
Thermal Overloads & California ISO
Loading (%)
- . Category 2021 SP 2026 o .
ID Overloaded Facility Worst Contingency Category | pegeription |2018 Summer|2021 Summer|2026 Summer| 2018 Spring |2021 Summer| 2018 SPNo | 2021 SPNo | Heavy | 2026 SP No | Retrement 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
CuLy-T-2 |Nicolaus -Marysville 60 kVLine | ' PO Normal 65 79 102 28 29 69 78 79 106 101 |Reconductor
(Plumas-East Nicolaus)
CVLY-T-3 |Cortina 230/115/60 kv 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
CuLY-T.6 |E3st Nicolaus 115/60 kv E.NICOLS 115/60kV T8 3 P1 N-1 73 81 9 32 31 78 82 81 104 9  |Preferred resource
Transformer No. 2
CuLy-T7 |Fast Nicolaus 115/60 kv E.NICOLS 115/60KkV TB 2 P1 N-1 73 81 % 32 31 78 82 81 104 96  |preferred resource
Transformer No. 3
CVLY-T-8 E:foarp.iil) Mar 60 kv Line (Penrynyp, ) er_DEL MAR 60KV P1 N-1 93 81 92 37 29 102 83 81 106 92 |Preferred resource
CVLY-T-9 \N’f)"ely Springs - Martell 60 kVLine |\, ey spriNGS-CLAY 60KV P1 N-1 119 111 11 71 58 124 116 110 119 111 |Disable automatics
CVLY-T-o |Manteca 115/60 kv Transformer | o\ 115 /60kv T8 1 p1 N-1 174 165 178 93 78 180 178 165 191 17~ |ShortTerm: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
CVLY-T-12 |Kasson - Louise 60 kV Line KASSON 115/60kV TB 1 p1 N-1 94 91 107 48 40 98 9 91 117 fop  |ShortTerm:Action Plan; Long
Term : Kasson SPS
Missouri Flat - Gold Hill 115 kV No. [MISSOURI FLAT-GOLD HILL #2 115kV Line section .
CVLY-T-13 1 Line [2670] (GOLDHILL-SHPRING2) P2-1 wlo fault 90 68 79 22 17 114 74 69 101 78 Transfer trip to open other end
DIXON-VACA #1 60kV [6730] (VACA-DXN- Li ti Short Term : Action Plan; Long
CVLY-T-14 |Dixon-Vaca #2 60 kv pp.p | -nesecton o yqs NA NA 72 NA 116 NA NA NA NA  [Term :Vaca - Davis Voltage
VACA-JT1) wi/o fault . i
Conversion Project
CVLY-T-15 |Drum - Rio Oso 115 kV No. 2 Line DRUM-HIGGINS 115kV [4393] (CHCGO PK- P2-1 Line section 113 112 100 105 47 116 111 109 100 98 Drum operating procedure
HIGGINS) w/o fault
CVLY-T-16 |Drum - Rio Oso 115 kV No. 1 Line DRUM-HIGGINS 115kV [4393] (CHCGO PK- P2-1 Line section 102 103 90 103 44 103 102 100 87 88 Drum operating procedure
HIGGINS) w/o fault
Eldorado - Missouri Flat 115 kV No.[MISSOURI FLAT-GOLD HILL #2 115kV Line section .
CVLY-T-17 5 Line [2670] (GOLDHILL-SHPRING2) P2-1 wlo 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
-T- P2-1 17 1 1 4 4 22 147 1 2 1 Transfer trip t th d
CVLY-T-18 1 Line [2670] (GOLDHILL-SHPRING2) wlo fault 9 35 55 3 3 5 36 00 55 ransfer trip to open other en
Valley Springs - Martell 60 kV Line |VALLEY SPRINGS-CLAY 60kV [8264] (CLAY- i i
CVLY-T-19 y>pring (82641 pp.p | Hinesection | yp 111 112 71 59 124 116 118 119 111 |Disable automatics
No. 1 BUENA_TP) w/o fault
Short Term : Action Plan; Long
HAMMER-COUNTRY CLUB 60kV [7010 i i
CVLY-T-20 [Stagg - Hammer 60 kV Line No. 1 [7010] pp.g | Linesection |y 42 57 57 20 122 44 43 60 56 |Term : Missouri Flat-Gold Hill 115
(CNTRY CB-UOP) w/o fault } )
kV line project.
LOCKEFORD-LODI #2 60kV [7440] Li i Short Term : Action Plan; Long
CVLY-T-21 |Lockeford - Industrial 60 kV Line P2-1 i€ section 100 78 NA 69 68 101 79 77 NA NA Term : Lockeford-Lodi Area 230
(LOCKEFRD-VICTOR) w/o fault .
kV Development project.
Busi Short Term : Action Plan; Long
CVLY-T-22 |Brighton - Davis 115 kV Line RIO OSO 115kV - Section 1D & 2D P2 bri:kfr 119 39 31 51 38 129 36 40 38 39 Term : Vaca — Davis Voltage
Conversion Project
Cortina 230/115/60 kV -bus-ti
CVLY-T-23 |COrtina 230/115/ CORTINA 230kV - Ring R2 & R3 py | Nombustie | oy 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 brl:,'aker 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?;;uk:rtle 184 187 104 206 42 188 186 187 102 101 Drum operating procedure
D 115/60kV T f No. -bus-ti
CVLY-T-27 1 rum / ranstormer o DRUM 115kV - Ring R4 & R3 P2 N?):ezukz:le 144 149 55 179 20 149 147 149 53 52 Drum operating procedure
. Short Term : Action Plan; Long
Stanislaus-Mel -Mant 115 -
CVLY-T-gg [>ranisiaus-iielones-vianteca TESLA 115KV - Section 2D & 1D P2 Bus-tie 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 - Manteca 115 kV . Bus-tie . . .
CVLY-T-29 Line TESLA 115kV - Section 2D & 1D P2 breaker 126 52 74 Diverge 116 145 68 62 101 74 Term : Vierra 115 kV Looping
Project
Short Term : Action Plan; Long
Bellota-Riverbank-Mel 115 kv ti
CVLY-T-30 Liieo a-niverbanicivielones TESLA 115KV - Section 2D & 1D ) ti:lifr 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 bBrLejzz-Iifr <90 133 <90 <90 <90 <90 182 132 <90 <90 Operating solution
Bus-i Short Term : Action Plan; Long
CVLY-T-33 |Lockeford No. 1 60 kV Line STAGG 60kV - Section ME & MD P2 briak:r <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 1erm : Action Flan; Long
Term : Kasson SPS
KASSON - 1D 115kV & SCHULTE SW STA- Non-bus-tie Short Term : Action Plan; Long
VLY-T- K - Louise 60 kV Li P2 95 94 109 49 41 100 4 11 1 ’
CVLY-T-35 |Kasson - Louise ne KASSON-MANTECA line breaker % 2 2 99 I7erm : Kasson sPs
. Short Term : Action Plan; Long
Stanislaus - Melones Sw 115 kV -
CVLY-T-36 Li:gls aus ~vielones sw TESLA 115KV - Section 2D & 1D P2 t?riilifr 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 ’
-T- Brighton - Davis 115 kV Li P3 -1/N- 99 < < < < 103 < < < < : - i
CVLY-T-37 |Brighton - Davis ine SACRAMENTO-BRIGHTON 115KV [4110] G-1/N-1 90 90 90 90 90 90 90 90 Term Yaca D.aws Voltage
Conversion Project
Short Term : Action Plan; Long
Vaca Dixon 230/115 kV WOLFSKIL 14kV Gen Unit 1 & VACA-DIX
T- P3 -1/N- < < < < < < < < : — Davi
CVLY-T-38 Transformer No. 3 230/115kV TB 4 G-1/N-1 100 90 90 90 90 104 90 90 90 90 Term Yaca DéVIS Voltage
Conversion Project
. . Short Term : Action Plan; Long
Vaca Dixon 230/115 kV WOLFSKIL 14kV Gen Unit 1 & VACA-DIX
T- P -1/N- 1 < < < < 104 < < < < : — Davi
CVLY-T-39 Transformer No. 4 230/115kV TB 3 3 G-1/N-1 00 90 90 90 90 0 90 90 90 90 Term V.aca D.aws Voltage
Conversion Project
Cortina 230/115/60 kV WADHAM 9kV Gen Unit 1 & CORTINA
-T- P3 -1/N- 122 111 11 < < 132 11 111 12 107 Existi i
CVLY-T-40 Transformer No. 1 230/115kV TB 4 G-1/N-1 5 90 90 3 3 5 0 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 < < < < :
CVLY-T-42 |Pease - Rio Oso ine NICOLAUS 115KV [3210] G-1/N-1 90 90 90 90 90 90 90 90 Te.rm South of Pal.ermo 115 kv
Reinforcement Project
DTCHFLT1 11kV Gen Unit 1 & CHI.PARK
CVLY-T-43 |Drum - Higgins 115 kV Line ) n 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
CVLY-T-44 P3 G-1/N-1 102 < < < < 105 < < < <
No. 1 A-WEBER #2 60kV [8130] / %0 %0 %0 %0 %0 %0 %0 %0 Line Nos. 1 and 2 Reconductor
Project
Mant 115/60kV T f GWFTRCY3 14kV Gen Unit 1 & KASSON Short T : Action Plan; L
CVLY-T45 |Manteca 115/ ranstormer entnt P3 G-1/N-1 174 166 178 <90 <90 180 178 166 192 178 ort 1erm : Action Flan; Long
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 enwnt P3 G-1/N-1 127 <90 137 <90 <90 133 132 120 149 136 ort ferm : Action Flan; tong
115/60kV TB 1 Term : Kasson SPS
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. . GWFTRCY3 14kV Gen Unit 1 & KASSON Short Term : Action Plan; Long
-T- K -L 60 kV L P3 -1/N- 95 92 107 < < 99 97 92 118 107
CVLY-T-47 |Kasson - Louise ine 115/60kV TB 1 G-1/N-1 90 90 Term : Kasson SPS
Cortina 230/115/60 kV Cortina 115kV BAAH Bus #2 (fail f - -
CVLY-T-48 ortina /115/ ortina us #2 (failure of non P5 Non-redndant <90 <90 <90 <90 <90 <90 <90 110 <90 <90 Existing operating procedure
Transformer No. 1 redundent relay) relay (bus)
Short Term : Action Plan; Long
Atlantic 230 kV BAAH Bus #1 (fail f -
CVLY-T-49 |RIO OSO-SPI JCT 115 kV antic us (failure o P5 Non-redndant 129 109 50 41 33 142 114 121 54 52 Term : Rio Oso — Atlantic 230 kV
non-redundent relay) relay (bus) ) )
Line Project
Lincoln - Pleasant Grove 115 kV Atlantic 230 kV BAAH Bus #1 (failure of N dndant Short Term : Action Plan; Long
CVLY-T-50 | ps [ onredndant 5y 112 83 44 36 148 117 124 92 97 |Term : Rio Oso — Atlantic 230 kV
Line non-redundent relay) relay (bus) . .
Line Project
Short T : Action Plan; L
. Schulte 115kV BAAH Bus #1 (failure of non- Non-redndant or erm cHon ran .Ong
CVLY-T-51 |Tesla - Tracy 115 kV Line P5 103 70 77 34 23 108 75 73 84 78 Term : Vierra 115 kV Looping
redundent relay) relay (bus) )
Project
Birds Landing - Contra Costa PP LAMBIE SW STA-BIRDS LANDING SW STA Reduce generation in Birds
CVLY-T-52 230 kV Line g 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-D 115kV | P6 -1/N- 128 < < < < 138 < < < < T Y — Davis Vol
CVLY-T-53 oodland-Davis ine & BRIGHTN-DAVIS-BRKR SLG 115kV [0] N-1/N-1 90 90 90 90 90 90 90 90 erm .aca .aV|s oltage
Conversion Project
Short Term : Action Plan; Long
Brighton 230/115 kV Transformer |[WDLND_BM-WOODLD-DAVIS 115kV .
-T- - P6 -1/N- 95 < < < < 100 < < < < T Y -D Volt
CVLY-T-54 No.9 [4210] & BRIGHTON 230/115kV TB 10 N-1/N-1 90 90 90 90 90 90 90 90 erm .aca .aV|s oltage
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 T : Action Plan; L
Vaca Dixon 230/115 kV VACA-DIX 230/115KV TB 4 & WOLFSKIL ort 1erm :Action Han; tong
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; Long
Vaca Dixon 230/115 kV VACA-DIX 230/115kV TB 3 & WOLFSKIL
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-
-T- P6 -1/IN- 100 92 < < < 109 96 93 < < T : Atlantic-PI 115 kV li
CVLY-T-58 No. 1 HIGGINS 115KV [4393] N-1/N-1 90 90 90 90 90 err_n antic-Placer ine
project.
Short Term : Action Plan; Long
Gold Hill 230/115 kV Transformer |GOLDHILL 230/115kV TB 1 & DRUM- ’
VLY-T- P6 N-1/N-1 100 92 <90 <90 <90 110 96 93 <90 <90 T : Atlantic-PI 115 kV li
CVLY-T99 1462 HIGGINS 115KV [4393] / erm : Atlanticriacer ine
project.
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. . . MISSOURI FLAT-GOLD HILL #2 115kV Short Term : Action Plan; Long
Missouri Flat - Gold Hill 115 kV No.
CVLY-T60 |1 o © |[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.g¢ |COtina 230/115/ A 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 [6745] 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. 1 050 230/115kV TB 2 [ ] P6 N-1/N-1 102 <90 <90 <90 <90 103 <90 <90 <90 <90 Term : Rio Oso 230/115 kV
Transformer Upgrades Project
Short Term : Action Plan; Long
RIO OSO 230/115kV TB 1 & RIO OSO-
-T- Rio Oso 230/115 kV Bank No. 2 P6 -1/IN- 100 < < < < 100 < < < < T Ri 2 115 kV
CVLY-T-64 |Rio Oso 230/ ank No BRIGHTON 230KV [5600] N-1/N-1 90 90 90 90 90 90 90 90 erm : Rio Oso 230/115 .
Transformer Upgrades Project
. . DRUM-RIO OSO #2 115kV [1431] & PLACER; .
VLY-T- D -Rio 0Oso 115kV No. 1L P6 N-1/N-1 159 168 172 191 <90 156 167 171 103 104 D t d
C 65 |Drum - Rio Oso o ine HIGGINS 115KV [1412] / rum operating procedure
. . DRUM-RIO OSO #1 115kV [4393] & PLACER; .
-T- D -Rio0so0 115 kV No. 2 L P6 -1/N- 100 100 < 203 < 100 100 < < D
CVLY-T-66 |Drum - Rio Oso 0.2 Line HIGGINS 115KV [1412] N-1/N-1 90 90 98 90 90 rum operating procedure
Short Term : Action Plan; Long
RIO OSO-ATLANTIC 230kV [5590] &
-T- RIO OSO-SPI JCT 115 kV P6 -1/N- 97 < < < < 108 < 2 < < :Ri - i
CVLY-T-67 ATLANTIC-GOLD HILL 230KV [4330)] N-1/N-1 90 90 90 90 90 9 90 90 T.erm R.|o 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/ .
VLY-T- P6 N-1/N-1 144 148 146 178 <90 151 147 148 < < D t d
C 69 1 HIGGINS 115KV [1412] / 90 90 rum operating procedure
Short Term : Action Plan; Long
Table Mountain-Pease 60 kV Line |WEST SACRAMENTO-BRIGHTON 115kV Term : Pease 115/60 kV
CVLY-T-70 P6 -1/N- 101 < < < < 96 < < < <
(Peachton-Gridley) [4110] & PEAS RG 60/60kV TB 1 N-A/N-1 %0 %0 %0 %0 %0 %0 %0 %0 Transformer Addition and Bus
Upgrade project.
East Nicolaus 115/60 kV RIO OSO-NICOLAUS 115kV [3440] &
VLY-T-71 P6 -1/N- < < 118 < < < < < 127 118 Replace transf
C Transformer No. 2 E.NICOLS 115/60kV TB 3 N-A/N-1 %0 %0 %0 %0 %0 %0 %0 eplace transtormer
East Nicolaus 115/60 kV RIO OSO-NICOLAUS 115kV [3440] &
CVLY-T-72 P6 -1/N- < < 118 < < < < < 127 118 Repl t f
Transformer No. 3 E.NICOLS 115/60KV TB 2 N-IN-1 %0 %0 %0 %0 %0 %0 %0 eplace transiormer
. Short Term : Action Plan; Long
Lincoln - Pleasant Grove 115 kV RIO OSO-ATLANTIC 230kV [5590] &
T P6 -1/N- 101 < < < < 112 < < :Ri - i
CVLY-T-73 Line ATLANTIC-GOLD HILL 230KV [4330] N-1/N-1 0 90 90 90 90 90 94 <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 KV 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]
California ISO/MID/RT August 15, 2016
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Peak Peak Peak Off-Peak Light Load BTM-PV AAEE Renewable &| BTM-PV QF
Min Gas Gen Generations
Short Term : Action Plan; Long
Placer 115/60 kV Transformer No. [PLACER 115/60kV TB 2 & HALSEY 60/6.6kV T P 115/60 kV
CVLY-T-75 / / / PG NA/NA <90 <90 <90 <90 <90 101 <90 <90 104 <90 erm : Pease /
1 TB1 Transformer Addition and Bus
Upgrade project.
Placer - Del Mar 60 kV Line (Penryn{ATLANTC  SVD=v & PLACER-DEL MAR
VLY-T-7 P6 N-1/N-1 <90 <90 <90 <90 <90 95 <90 <90 100 <90 Preferred resource
C 6 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 1 Vi 115kV L i
CVLY-T-77 Line STA-LAMMERS 115KV [3993] N-1/N-1 90 90 90 90 90 erm ierra 115 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] &
T- P6 -1IN- 135 < < < < 141 < < < < Term : Stagg — H 60 kV
CVLY-T-80 1 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 60 kV Line No.|STAGG-COUNTRY CLUB #1 60kV [8080] &
-T- P6 -1/N- 135 < < < < 141 < < < < T : -H kv
CVLY-T-81 5 STAGG-HAMMER 60KV [8100] N-1/N-1 90 90 90 90 90 90 90 90 ?rm Sjcagg ammer 60
Line project.
Short Term : Action Plan; Long
STAGG-COUNTRY CLUB #1 60kV [8080] &
-T- St -H 60 kV Line No. 1 P6 -1/N- 136 < < < < 142 < < < < T : St —-H 60 kV
CVLY-T-82 |Stagg - Hammer ine No STAGG-COUNTRY CLUB #2 60KV [8090] N-1/N-1 90 90 90 90 90 90 90 90 .erm .agg ammer
Line project.
STAGG-COUNTRY CLUB #1 60kV [8080] & . .
-T- H - Country Club 60 kV P6 -1/N- 96 < 92 < < 101 < < 98 91 (0] t lut
CVLY-T-83 |Hammer - Country Clu STAGG-COUNTRY CLUB #2 60KV [8090] N-1/N-1 90 90 90 90 90 perating solution
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-84 No. 2 LOCKFORD 230/60KV TB 3 N-1/N-1 90 90 90 90 90 erm : Lockeford-Lo .| rea
kV Development project.
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 A 230
CVLY-T-85 No. 3 LOCKFORD 230/60KkV TB 2 N-1/N-1 90 90 90 90 90 erm : Lockeford-Lo '| rea
kV Development project.
LOCKEFORD-INDUSTRIAL 60KV [7420] & Short Term : Action Plan; Long
-T- Lockeford - Lodi 60 kV Line No. 1 P6 -1/N- 115 108 96 117 110 108 T : Lockeford-Lodi A 230
CVLY-T-86 |Lockeford - Lodi ine No LOCKEFORD-LODI #2 60KV [7440] N-1/N-1 NA NA NA NA erm : Lockeford-Lo .| rea
kV Development project.
California ISO/MID/RT August 15, 2016
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2016-2017 ISO Reliability Assessment - Preliminary Study Results

Study Area: PG&E Central Valley
. PR TI
Thermal Overloads & California ISO
Loading (%)
- . Category 2021 SP 2026 o .
ID Overloaded Facility Worst Contingency Category Description |2018 Summer|2021 Summer|2026 Sumrmer| 2018 Spring 2021 Summer| 2018 SPNo | 2021SPNo | 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
. . LODI-INDUSTRIAL 60kV [6755] & .
-T- Lockeford - Lodi 60 kV L No. 2 P6 -1/N- 121 116 NA NA 110 122 117 116 NA NA T : Lockeford-Lodi A 230
CVLY-T-87 |Lockeford - Lodi ine No LOCKEFORD-INDUSTRIAL 60KV [7420] N-1/N-1 erm : Lockeford-Lo .I rea
kV Development project.
LOCKEFORD-INDUSTRIAL 60kV [7420] & short Term : Action Plan; Long
CVLY-T-88 |Lockeford - Lodi 60 kV Line No. 3 P6 N-1/N-1 149 140 NA 128 127 151 143 140 NA NA Term : Lockeford-Lodi Area 230
LOCKEFORD-LODI #2 60kV [7440] .
kV Development project.
Short Term : Action Plan; Long
LOCKEFORD-LODI #2 60kV [7440] & LODI-
-T- Lockeford - Industrial 60 kV Li P6 -1/IN- 109 105 NA 102 105 109 105 104 NA NA T : Lockeford-Lodi A 230
CVLY-T-89 |Lockeford - Industria ine INDUSTRIAL 60KV [6755] N-1/N-1 erm : Lockeford-Lo .I rea
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 I &
1 Term : Kasson SPS
115kV [7472]
Short Term : Action Plan; Long
LOCKEFORD-LODI #2 60kV [7440] &
-T- Lodi - Industrial 60 kV Li P6 -1/N- 115 111 NA 108 109 116 111 110 NA NA T : Lockeford-Lodi A 230
CVLY-T-91 |Lodi - Industria ine LOCKEFORD-INDUSTRIAL 60KV [7420] N-1/N-1 erm : Lockeford-Lo .I rea
kV Development project.
Del -V Di No.2 230 kV Line &
CVLY-T-92 |Delevan-Cortina 230 kV Line elevan-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
Short Term : Action Plan; Long
Rio Oso-West S to 115 kV Line &
CVLY-T-03 |Brighton - Davis 115 kV Line 0 Dso-ivest sacramento ine 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 T : Action Plan; L
i ) Colgate-Rio Oso 230 kV Line & Table ort ferm : Action Flan; Long
CVLY-T-94 |Pease - Rio Oso 115 kV Line L ) 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 Term : Action Plan; Long
Colgate-Rio Oso 230 kV Line & Tabl
CVLY-T-05 |Bogue - Rio Oso 115 kV Line Olgate-rio S0 ine & fable 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
Rio Oso-Atlantic 230 kV Line & Rio Oso- Short Te.rm  Action Pla?" Long
CVLY-T-96 |RIO OSO-SPI JCT 115 kV . . 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-
CVLY-T-97 |Drum - Higgins 115 kV Line antichold Hill ine & R0 Lo p7 DCTL 106 117 83 75 42 110 112 107 83 80  |Drum operating procedure
Gold Hill 230 kV Line
Lincoln - Pleasant Grove 115 kV Rio Oso-Atlantic 230 kV Line & Rio Oso- Short Te.rm +Action Pla?" Long
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-g9 |2"€YoPrings-iMarte 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
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2016-2017 ISO Reliability Assessment - Preliminary Study Results
Study Area: PG&E Central Valley

» y .
Thermal Overloads & California ISO
Loading (%)
- . Category 2021 SP 2026 o .
ID Overloaded Facility Worst Contingency Category Description |2018 Summer|2021 Summer|2026 Sumrmer| 2018 Spring 2021 Summer| 2018 SPNo | 2021SPNo | 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
. STAGG-COUNTRY CLUB #1 60kV [8080] &
-T- St -H 60 kV Line No. 1 P7 150 54 71 71 26 156 57 55 75 71 T :Stagg—H kv
CVLY-T-100 [Stagg - Hammer ine No STAGG-COUNTRY CLUB #2 60KV [8090] DCTL Lier:nprzj:ig ammer 60

STAGG-COUNTRY CLUB #1 60kV [8080] & . .
-T- H -C try Club 60 kV P7 106 67 101 51 28 111 70 68 107 100 (0] t lut
CVLY-T-101 [Hammer - Country Clu STAGG-COUNTRY CLUB #2 60KV [8090] DCTL perating solution
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2016-2017 ISO Reliability Assessment - Preliminary Study Results

Study Area: PG&E Central Valley
Voltage Deviations EM . .
g < California ISO
Post Cont. Voltage Deviation %
c 2021 SP 2026
. . atego . N .
ID Substation Worst Contingency Category g ry 2018 2021 Summer 2026 2018 Spring 2021 2018 SP No | 2021 SP No Heavy 2026 SP 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
hort T : Action Plan; L T : K
CVLY-VD-1 |[BANTA 60 kV KASSON 115/60KkV 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 ngr erm - Action Flan; tong ferm : fasson
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
hort T : Action Plan; L T : K
CVLY-VD-3 |[CALVO 60 kV KASSON 115/60KkV TB 1 P1 N-1 5.2 4.9 5.8 1.8 0.6 5.5 5.3 48 6.4 5.8 ngr erm - Action Flan; tong ferm : fasson
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 21 0.7 6.3 6.1 5.6 7.4 6.6 Spgr erm - Action Fan; Long Term : Rasson
CVLY-VD-5 [CATLETT 60kV 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  60kV 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 5.3 1.7 5.3 Cortina area voltage support
Short T : Action Plan; L T :V -
CVLY-VD-8 [DEEPWATR 115 kv WEST SACRAMENTO-BRIGHTON 115KV p1 N-1 6.7 23 0.6 -0.6 05 7.6 1.8 21 2.1 2.0 ort lerm : Action ¥lan; Long 1erm - 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
h T : Action Plan; L T Y -
CVLY-VD-10 |DIST2047 60 kv CORTINA #1 60KV P1 N-1 7.3 6.5 6.8 28 15 8.0 6.5 6.5 7.7 6o |onortTerm:ActionPlan; LongTerm :Vaca
Davis Voltage Conversion Project
CVLY-VD-11 |[E.MRYSVE 115 kV RIO OSO-NICOLAUS 115kV P1 N-1 2.6 5.3 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 T : Action Plan; L T :
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 48 ort Term : Action Flan; tong 1erm
Preferred resource.
Short Term : Action Plan; Long Term :
CVLY-VD-14 |LODI 60 kV LOCKEFORD-BELLOTA 230kV P1 N-1 104 1.7 0.4 14 1.1 11.4 0.9 14 0.2 0.3 Lockeford-Lodi Area 230 kV Development
project.
Short T : Action Plan; L T :K
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 Sp(s)r erm : Action Flan; Long Term : Rasson
Short T : Action Plan; L T 1V -
CVLY-VD-16 |MARTELL 60 kV VALLEY SPRINGS-MARTELL #1 60kV P1 N-1 5.1 45 4.6 2.7 15 5.2 4.9 7.2 5.0 47 ort lerm : Action Flan; Long 1erm - 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 14 1.1 11.4 0.9 14 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 'V -
CVLY-VD-19 |[PENRYN 60 kv PLACER-DEL MAR 60KV P1 N-1 8.1 3.4 33 0.7 6.0 93 3.0 2.8 43 33 ort lerm : Action Flan; Long 1erm - vaca
Davis Voltage Conversion Project

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

Study Area: PG&E Central Valley
Voltage Deviations EM A .
g < California ISO
Post Cont. Voltage Deviation %
2021 SP
, , Category 2018 2026 2021 Heav 2026 e -
ID Substation Worst Contingency Category o 2021 Summer 2018 Spring 2018 SP No | 2021 SP No Y 12026 SP 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
Short T : Action Plan; L T 1V -
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 3.1 ort ferm : Action Flan; Long ferm : Vaca
Davis Voltage Conversion Project
Short T : Action Plan; L T 1V -
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 2.0 ort ferm : Action Flan; Long ferm : Vaca
Davis Voltage Conversion Project
Short T : Action Plan; L T 1V -
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 ferm : Action Flan; Long ferm : Vaca
Davis Voltage Conversion Project
Short T : Action Plan; L T 1V -
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 ort ferm : Action Flan; Long ferm : 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 ferm : 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 4.3 4.3 3.9 17 6.9 4.4 4.2 4.5 4.2 orterm : Action Fian; Long ferm : Wes
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
BRIGHTN - ME 115kV & BRIGHTN-DAVIS- -bus-ti Short T : Action Plan; L T 1V -
CVLY-VD-31 |[BRKRSLG 115 kV _ py | Nombusdtie | g g 2.7 15 0.7 0.1 11.2 2.1 2.4 2.1 2.1 ort ferm : Action Flan; Long ferm : Vaca
BRKR SLG line breaker Davis Voltage Conversion Project
BRIGHTN - ME 115kV & BRIGHTN-DAVIS- -bus-ti Short T : Action Plan; L T 1V -
CVLY-VD-32|CAMPUS 115 kV _ py | Nombusdie | g2 1.8 0.9 0.6 0.0 10.2 1.4 16 15 15 ort ferm : Action Flan; Long ferm : Vaca
BRKR SLG line breaker Davis Voltage Conversion Project
Busi
CVLY-VD-33|CNTRY CB 60 kv TESLA E 230kV - Section 2E & 1E P2 br‘;;:'; 133 91.2 0.0 03 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  60kV LOCKFORD 230kV - Ring R3 & R2 P2 bréallie-rl 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 12.4 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 , py | Nombusdie | g o 1.9 0.9 0.6 0.0 10.2 15 1.7 1.6 1.6 ort ferm : Action Flan; tong ferm : Vaca
BRKR SLG line breaker Davis Voltage Conversion Project
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2016-2017 ISO Reliability Assessment - Preliminary Study Results

Study Area: PG&E Central Valley
Voltage Deviations EM : :
g < California ISO
Post Cont. Voltage Deviation %
c 2021 SP 2026
. . atego C L .
ID Substation Worst Contingency Category Jory 2018 oot summer| 298 [2018 spring| 292! | 2018'5PNo {2021 5P No | _ e | 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 115kV & BRIGHTN-DAVIS- -bus-ti : i ; : -
CVLY-VD-37 |DEEPWATR 115 kV , ppy | Nonbustie | g ¢ 3.3 1.4 0.4 0.5 11.3 2.6 3.0 3.0 2. [dhortTerm: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 Eri:lzfr 15.1 2.2 3.9 2.3 -0.7 18.0 5.7 5.2 2.9 31 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 Erl;z-;fr 13.5 90.5 0.0 0.3 7.7 18.0 91.4 91.2 0.6 0.7 Operating action plan
-i 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 [>hor erm: ACHon Fan; Long Term : Fio £so
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 10.4 4.1 4.0 9.2 10.5 10.8 10.7 10.1 Pease 60 kV voltage support
CVLY-VD-43 IMETTLER 60 kV TESLA E 230kV - Section 2E & 1E P2 :rlésa-lzfr 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 bBrltja: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 115kV & BRIGHTN-DAVIS- -bus-ti Short T : Action Plan; : -
CVLY-VD-46 [POST 115 kv _ ppy | Nonbustie | o, 3.2 13 0.5 0.5 11.1 2.7 2.9 2.8 2.7 ort Term : Action Plan; Long Term : Vaca
BRKR SLG line breaker Davis Voltage Conversion Project
CVLY-VD-47 |SEBASTIA 60 kV TESLA E 230kV - Section 2E & 1E P2 Erl;::fr 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 Erl;::fr 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 Erl;::fr 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 60 kv TESLA E 230KV - Section 2E & 1E P2 :r‘;:&fr 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 S : i ; L : -
CVLY-VD-52 |W.SCRMNO 115 kV , ppy | Nonbustie | o, 3.2 13 0.3 0.5 11.1 2.6 2.9 2.9 2. [dhortTerm:Action Plan; Long Term : Vaca
BRKR SLG line breaker Davis Voltage Conversion Project
i Short T : Action Plan; L T :RioO
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 [>rort ‘erm: Action Fan; tong Term : Ko £so
breaker Area 230 kV Voltage Support Project
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2016-2017 ISO Reliability Assessment - Preliminary Study Results

Study Area: PG&E Central Valley

Voltage Deviations o . .
g & California ISO
Post Cont. Voltage Deviation %
5 2021 5P -
. . atego e .
ID Substation Worst Contingency Category Jory 2018 oot summer| 298 [2018 spring| 292! | 2018'5PNo {2021 5P No | _ e | 2026 5P No | Retirement Potential Mitigation Solutions
Description |  Summer Summer Summer Renewable
Peak Off-Peak | ° BTM-PV |  AAEE , BTM-PV | ofQF
Peak Peak Light Load & Min Gas !
Generations
Gen
-i 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 ort ferm : Action Fan; tong 1erm : FIo 80
breaker Area 230 kV Voltage Support Project
VALLEY SPRINGS-MARTELL #1 60KV [8240] Line section
VLY-VD-55 |AM FORST 60 kV P2-1 5.4 4.9 5.0 3.0 1.8 5.5 5.3 7.7 5.3 5.1 [Transfer trip t ther end
¢ % (VLLY SPS-AMFOR_SW) wio fault ransierinpto open other en
MISSOURI FLAT-GOLD HILL #2 115kV Line section
CVLY-VD-56 |APPLE HL 115 kv p2-1 14.6 7.7 9.7 1.2 0.7 223 8.7 7.9 14.7 9.6 |Transfer trip t ther end
[2670] (GOLDHILL-SHPRING2) wio fault ranstertrip 1o open other en
DRUM-RIO 0SO #2 115KV [1430] (DRUM- i i
CVLY-VD-57 |BRUNSWCK 115 kV [1430] ( ppq | Linesection | o, 3.2 3.6 22 15 5.8 3.2 3.4 36 3.5 |Transfer trip to open other end
BRNSWCKP) wio fault
VALLEY SPRINGS-CLAY 60KV [8264] (CLAY- i i
CVLY-VD-58 |CLAY 60 kv [8264]( ppy | Linesection | 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
VLY-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  |Transfer trip t ther end
¢ 59 (PATTERSN-CRWS LD)J) wio fault ransterinp to open otheren
MISSOURI FLAT-GOLD HILL #2 115kV Line section
CVLY-VD-60 [DMND SPR 115 kV P2-1 226 135 16.4 2.9 16 33.4 15.1 13.7 23.8 16.2  |Transfertript ther end
[2670] (GOLDHILL-SHPRING2) wio fault ranstertrip 1o open other en
MISSOURI FLAT-GOLD HILL #2 115kV Line section
VLY-VD-61 |[ELDORAD 115 kV P2-1 16.8 9.1 115 16 0.9 25.4 10.3 9.3 17.1 112 |Transfer tript ther end
¢ 6 [2670] (GOLDHILL-SHPRING2) wio fault ransterinp 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- i i
CVLY-VD-63 |FORSTHL 60 kV [ I - P2-1 Line 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) wio fault
VALLEY SPRINGS-CLAY 60KV [8264] (CLAY- Li i
CVLY-VD-64 |INE PRSN 60 kV [8264]( pp-g | Linesection| o, 4.9 48 35 2.8 5.3 5.0 3.8 5.1 48  |Transfer trip to open other end
BUENA_TP) wio fault
Line section .
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 ISO Reliability Assessment - Preliminary Study Results

Study Area: PG&E Central Valley
. g ‘/ ) 2 s
Voltage Deviations < C ahfornl a | SO
Post Cont. Voltage Deviation %
2021 SP
2026
. . Catego e .
ID Substation Worst Contingency Category Descrigptirg 0 Sjr?w:fer 2021 Summer Sjr?wzrr?er 2018 Spring Sjr?wzr;er 2018 SP No | 2021 SP No Re:zjv\;yble 2026 SP No | Retirement Potential Mitigation Solutions
Peak Off-Peak , BTM-PV AAEE ) BTM-PV of QF
Peak Peak Light Load & Min Gas !
Generations
Gen
- 240 i i ,
CVLY-VD-66 |MARTELL 60 kV ;/\ﬁtl;E:PSSPi“'\;E;RMSA\;])-ELL #1 60kV [8240] P2-1 Lluiosgclj:?n 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
-COUNTRY CLUB 60kV [701 i i .
CVLY-VD-67 |METTLER 60 kV ?HAI\:A“:ARETCT?\;JORADAJTL; 60k [7010] P2-1 LICv?oS?aC::?n 0.0 5.5 0.0 0.0 08 0.0 6.2 5.7 0.0 0.0 |Transfer trip to open other end
CVLY-VD-68 [NEWMAN 60 kv (SPAALTA;'E(;;\:\IE\Q/R“\//'VASNLSJZ) 60kv [7870] P2-1 L'a;osfacj:?n 4.6 4.2 4.7 0.0 0.1 5.0 4.5 4.8 5.6 4.7  |Transfer trip to open other end
| FLAT-GOLD HILL #2 115kV i i .
CVLY-VD-69 |PLCRVLB2 115 kv g;S;S?SOLDHILGLzHPRINGZ) > P2-1 L'Cv‘jos?aclj:?” 218 12.8 15.7 26 15 323 14.4 13.0 22.9 15.5  |Transfer trip to open other end
CVLY-VD-70 |PLCRVLB3 115 kV g;?(g?ggi;ﬁ;ii;i:&ég 115kv P2-1 Llcviosfe:::?n 21.8 12.8 15.7 2.6 1.5 32.3 14.4 13.0 22.9 15.5 |Transfer trip to open other end
K JCT SW STA-MANTECA 115kV i i .
CVLY-VD-71|RIPON 115 kv E:E;B g’;‘NJJ%C; N?ANTECA) CALLS P2-1 L'Cviosf:::?” 4.9 45 5.3 0.1 0.6 5.2 4.9 5.1 5.8 5.6  |Transfer trip to open other end
Line section Short Term : Action Plan; Long Term : Rio Oso
CVLY-VD-72 [SCHMLBCH 115 kV VACA-SUISUN 115kV [4070] (WEC-SUISUN) P2-1 4.4 5.2 4.4 1.4 0.6 4.6 4.8 4.8 4.7 4.5 .
w/o fault Area 230 kV Voltage Support Project
| FLAT-GOLD HILL #2 115kV i i .
CVLY-VD-73|SHPRING ~ 115 kv '[\SLS;SL(J;OLDHILGLCQHPRINGZ) > P2-1 L'Cviosf:::?” 24.0 14.6 17.7 35 17 35.0 16.3 14.8 253 17.5  |Transfer trip to open other end
CVLY-VD-74 |SPICAMIN 115 kV '[\;'E;(gl:g;;ﬁﬁiﬁ:&:g 115kv p2-1 L'&?OS;CJ:?” 14.6 7.7 9.7 1.2 0.7 223 8.7 7.9 14.7 9.6  |Transfer trip to open other end
Line section Short Term : Action Plan; Long Term : Rio Oso
CVLY-VD-75 |SUISUN 115 kv VACA-SUISUN 115kV [4070] (WEC-SUISUN) P2-1 4.6 5.5 4.7 1.4 0.7 4.8 5.1 5.0 5.0 4.8 .
w/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 | Linesection | g <5.0 <5.0 <5.0 <5.0 6.0 <5.0 <5.0 <5.0 <5.0 _ . 8
VACA-IT1) w/o fault Davis Voltage Conversion Project
D - 1 -DXN- i i Short Term : Action Plan; Long Term : Vaca —
CVLY-VD-77 [TRVS_HPT 60 kv IXON-VACA #1 60kV [6730] (VACA-DXN pp-q | Linesection | g <5.0 <5.0 <5.0 <5.0 6.0 <5.0 <5.0 <5.0 <5.0 _ N Long
- VACA-JT1) w/o fault Davis Voltage Conversion Project
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2016-2017 ISO Reliability Assessment - Preliminary Study Results

Study Area: PG&E Central Valley

Voltage Deviations o . .
g & California ISO
Post Cont. Voltage Deviation %
2021 5P -
. . Catego L .
ID Substation Worst Contingency Category g ry 2018 2021 Summer 2026 2018 Spring 2021 2018 SP No | 2021 SP No Heavy 2026 SP No | Retirement Potential Mitigation Solutions
Description |  Summer Summer Summer Renewable
Peak OffPeak | BIM-PV |  AAEE : BTM-PV | of OF
Peak Peak Light Load & Min Gas !
Generations
Gen
Atlantic 230 kV BAAH Bus #1 (failure of non| : Short Term : Action Plan; Long Term : Rio O
CVLY-VD-78 [DELMAR 60 kv antie us #1 (failure of non} . . |Non-redndant| <10.0 <100 | <100 | <10.0 15.8 <100 | <100 | <100 | <100 |27 €M :ActionFIaN; tong ferm - RioLso
redundent relay) relay (bus) Area 230 kV Voltage Support Project
Atlantic 230 kV BAAH Bus #1 (failure of non| i Short Term : Action Plan; Long Term : Rio O
CVLY-VD-79 |PLSNTGR 115 kv antie us #1 (failure of nony -, . |Non-redndant| g o <10.0 <100 | <100 | <100 12.1 <100 | <100 | <100 | <100 [2O'ErM:-Actiontian; tong ferm : o Hso
redundent relay) relay (bus) Area 230 kV Voltage Support Project
Atlantic 230 kV BAAH Bus #1 (failure of non| : Short Term : Action Plan; Long Term : Rio O
CVLY-VD-80 [ROCKLIN 60 kV ante us #1 {failure ofnom g o Nonredndantl -y 51 2190 | <100 | <100 | <100 | 155 | <100 | <100 | <100 | <100 [PNOrtTerm:Action Plan; Long Term:Rio Oso
redundent relay) relay (bus) Area 230 kV Voltage Support Project
Atlantic 230 kV BAAH Bus #1 (failure of non! - Short Term : Action Plan; Long Term : Rio O
CVLY-VD-81|SIERRAPI 60 kV antie us #1 (failure of nony . . |Non-redndant <10.0 <100 | <100 | <100 15.8 <100 | <100 | <100 | <100 [>O'ErM:Actiontian; Long ferm : o Lso
redundent relay) relay (bus) Area 230 kV Voltage Support Project
Atlantic 230 kV BAAH Bus #1 (failure of non| : Short Term : Action Plan; Long Term : Rio O
CVLY-VD-82 [TAYLOR 60 kV antie us #1 (failure of non} . . |Non-redndant| | <10.0 <100 | <100 | <100 15.4 <100 | <100 | <100 | <100 [2"O7 €M :ActionTan; tong ferm :RioLso
redundent relay) relay (bus) Area 230 kV Voltage Support Project
Placer-Gold Hill No. 1 115 kV Line and Short Term : Action Plan; Long Term : Atlantic-
CVLY-VD-83 |BELLPGE 115 kV acer-soid Rt o inean p7 DCTL <10.0 <10.0 <100 | <100 | <100 10.5 <100 | <100 | <100 | <100 [PMOTt'ErM:Actiontian; tongierm :Atiantic
Placer-Gold Hill No. 2 115 kV Line Placer 115 kV line project.
Short T : Action Plan; L T :
CVLY-VD-84 [COLONY 60 kV BRIGHTON-BELLOTA 230kV [4420] & P7 DCTL 13.4 <10.0 <10.0 <10.0 <10.0 15.1 <10.0 <10.0 <10.0 <10.0 Lo:I:efotEr;mLodF,AI(r):a Zgg’k\(/nl;ge :I:T ment
- - . . . . . . . . . . - | Vi
LOCKEFORD-BELLOTA 230kV [4990] _ P
project.
EIGHT MILE ROAD-TESLA 230KV [4660] &
VLY-VD-85 [EIGHT MI 230 kv p7 DCTL 12.9 <10.0 <100 | <100 | <100 14.9 5.6 <100 | <100 | <100 |Operating action pl
¢ 8 STAGG-TESLA 230kV [5680] C perating action plan
Palermo-Pease 115 kV Li d Pease-Ri
CVLY-VD-86 [ENCINAL 60 kv alermo-rease e ama Fease-rio | pg DCTL <100 | <100 | <100 | <100 | <100 | <100 | <100 | <100 | <100 12.0 |Increase Pease 60 kV generation
Oso 115 kV Line
Palermo-Pease 115 kV Li d Pease-Ri
CVLY-VD-87 [LIVE OAK 60 kV glermo-rease Ine amdarease-rio | 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 Term : Action Plan; Long Term :
BRIGHTON-BELLOTA 230KV [4420] &
VD-88[LODI 60KV p7 13.7 <10.0 <100 | <100 | <100 15.4 <100 | <100 | <100 | <10.0 |Lockeford-Lodi Area 230 kV Devel
CVLY-VD-88 LOCKEFORD-BELLOTA 230KV [4990] DCTL oc. eford-Lodi Area 230 evelopment
project.
Short T : Action Plan; L T :
CVLY-VD-89 [MONDAVI 60 kv BRIGHTON-BELLOTA 230kV [4420] & p7 DCTL 13.7 <10.0 <100 | <100 | <100 15.4 <100 | <100 | <100 | <100 |o OIZ f eLmL ol'cAIon zgg’k\%g e|rm t
- - . . . . . . . . . . ocKertora-Lodl Area eveliopmen
LOCKEFORD-BELLOTA 230kV [4990] _ P
project.
Palermo-Pease 115 kV Li d Pease-Ri
CVLY-VD-90 |[MRYSVLE 60 kv oijrlr:g k\‘;i?:e iNeamdrease-rio | pg DCTL <10.0 <10.0 <100 | <100 | <100 | <100 | <100 | <100 | <100 13.0 [Increase Pease 60 kV generation
Palermo-Pease 115 kV Li d Pease-Ri
CVLY-VD-91 [MRYSVLLE 60 kV Oifrlnl’;’ k\‘;i?:e ine amareaserio | py DCTL <10.0 <10.0 <100 | <100 | <100 | <100 | <100 | <100 | <100 13.0 [Increase Pease 60 kV generation
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2016-2017 ISO Reliability Assessment - Preliminary Study Results
Study Area: PG&E Central Valley

Voltage Deviations %\)7 Ca|ifornic1 |SO

Post Cont. Voltage Deviation %

2021 SP
. . Catego 2026 e .
ID Substation Worst Contingency Category g ry 2018 2021 Summer 2026 2018 Spring 2021 2018 SP No | 2021 SP No Heavy 2026 SP 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 Term : Action Plan; Long Term :
BRIGHTON-BELLOTA 230kV [4420] & .
-VD-92 [NEW HOPE 60 kV P7 13.9 10.0 10.0 <10.0 <10.0 15.7 <10.0 <10.0 <10.0 <10.0 |Lockeford-Lodi Area 230 kV Devel t
CVLY-VD-92 LOCKEFORD-BELLOTA 230KV [4990] DCTL < < ockeford-Lodi Area 230 evelopmen

project.
Palermo-Pease 115 kV Line amd Pease-Ri
CVLY-VD-03 |PEASE 115 kv alermo-rease iNeamdrease-rio | pg DCTL <10.0 <10.0 <100 | <100 | <100 | <100 | <100 | <100 | <10.0 143 |Increase Pease 60 kV generation
Oso 115 kV Line
Placer-Gold Hill No. 1 115 KV Line and Short Term : Action Plan; Long Term : Atlantic-
CVLY-VD-94 |PLACER 115 kv acersoia it Tio inean p7 DCTL 10.1 <10.0 <100 | <100 | <100 11.0 <100 | <100 | <100 | <100 [YOrt'erm:Actiontian; tong ferm : Atantic
Placer-Gold Hill No. 2 115 kV Line Placer 115 kV line project.

Short T : Action Plan; L T :
CVLY-VD-95 |VICTOR  60kV BRIGHTON-BELLOTA 230kV [4420] & P7 DCTL 13.4 <10.0 <10.0 <10.0 <10.0 15.0 <10.0 <10.0 <10.0 <10.0 Lo:I:efoer::ImLod'cAKr)ena Zgg’k\(/”l;ge 2::ment
LOCKEFORD-BELLOTA 230kV [4990] project P
ject.
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2016-2017 ISO Reliability Assessment - Preliminary Study Results

Study Area: PG&E Central Valley
High/Low Voltage ‘{;’% California ISO
Voltage (PU)
. . Category 2021 SP 2026 S .
ID Substation Worst Contingency Category Description 2018 Summer|2021 Summer|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
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 115kV 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- 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
Short Term : Action Plan; Long Term :
CVLY-V-4 (BRNSWALT 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-5 [BRNSWCKP 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
Short Term : Action Plan; Long Term :
CVLY-V-6 [BRUNSWCK 115kV 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 115kVv 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 115kV 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 |DTCHFL1 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 ISO Reliability Assessment - Preliminary Study Results

Study Area: PG&E Central Valley
High/Low Voltage ‘{;’5 California ISO
Voltage (PU)
. . Category 2021 SP 2026 S .
ID Substation Worst Contingency Category Description 2018 Summer|2021 Summer|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; 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 115kV 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 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
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 <105 |ShortTerm:Action Plan; 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 |PUTHCRK 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 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-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 <105 | <105 [chortTerm: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 <105 |ShortTerm:Action Plan; 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 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-34 |CLSACRS 60kV 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  60kV 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 60kV 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 ISO Reliability Assessment - Preliminary Study Results

Study Area: PG&E Central Valley
High/Low Voltage o : .
g g < California ISO
Voltage (PU)
. . Category 2021 SP 2026 S .
ID Substation Worst Contingency Category Description 2018 Summer|2021 Summer|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 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 >0.95 - 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  60kV 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 60kV 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 IMONDAVI 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 60kV 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 T : Action Plan; L T :
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 50.90 [7OFtTETM sAction Fan; tong ferm :
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 brea-ker 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 60 kV TESLA E 230kV - Section 2E & 1E P2 Erl;::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-54 |COLONY 60 kV LOCKFORD 230kV - Ring R3 & R2 P2 brc-aake-r 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%r;":;”k:'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 , py | Nombustie | o, 0.99 1.01 1.02 1.04 0.89 1.00 0.99 1.00 1.00 ort ferm :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 ISO Reliability Assessment - Preliminary Study Results

Study Area: PG&E Central Valley
High/Low Voltage o : .
g g < California ISO
Voltage (PU)
. . Category 2021 SP 2026 o .
ID Substation Worst Contingency Category Description 2018 Summer|2021 Summer|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
. 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 230 kV TESLA E 230kV - Section 2E & 1E P2 Erléz-lzfr 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 brea-ker 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 brea-ker 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 bBrltja:Iifr 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 brt-aake-r 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;él;lese-:le 0.95 0.94 0.94 0.97 0.99 0.93 0.94 0.92 0.94 0.90 (Cortina area voltage support
CVLY-V-70 |METTLER 60 kV TESLA E 230kV - Section 2E & 1E P2 bBrltja:Iifr 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 :r‘;:&fr 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 ISO Reliability Assessment - Preliminary Study Results

Study Area: PG&E Central Valley
High/Low Voltage o : .
g g < California ISO
Voltage (PU)
. . Category 2021 SP 2026 o .
ID Substation Worst Contingency Category Description 2018 Summer|2021 Summer|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
-ti 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 5090 | >090 | 090 | 090 [7NOFTErM:Actontan; 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 115kV 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 brea-ker 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 60kV TESLA E 230kV - Section 2E & 1E P2 Erl;::fr 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 brea-ker 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 brea-ker 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 bBrl(JaSa-I?:r 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 :r‘;:&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 60KV TESLA E 230kV - Section 2E & 1E P2 :r‘;:&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 60 kV 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%?:;‘:(Z’:'e 0.89 0.91 0.91 0.98 1.00 0.89 0.92 0.91 0.89 091 |Cortina area voltage support
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2016-2017 ISO Reliability Assessment - Preliminary Study Results

Study Area: PG&E Central Valley
High/Low Voltage oD . .
g g < California ISO
Voltage (PU)
. . Category 2021 SP 2026 o .
ID Substation Worst Contingency Category Description 2018 Summer|2021 Summer|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
MISSOURI FLAT-GOLD HILL #2 115kV Line section
VLY-V- 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
C 89 [2670] (GOLDHILL-SHPRING?2) w/o fault ranstertrip to open otheren
MISSOURI FLAT-GOLD HILL #2 115kV Line section
CVLY-V-90 [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
[2670] (GOLDHILL-SHPRING2) wlo fault ranstertrip o open other en
MISSOURI FLAT-GOLD HILL #2 115kV Line section
VLY-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
C o [2670] (GOLDHILL-SHPRING2) w/o fault ranstertrip to open otheren
MISSOURI FLAT-GOLD HILL #2 115kV Line section
CVLY-V-92 [PLCRVLB2 115kV 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-SHPRING2) wlo fault ranstertrip o open other en
MISSOURI FLAT-GOLD HILL #2 115kV Line section
VLY-V- 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 fer trip t th d
C 9 [2670] (GOLDHILL-SHPRING2) w/o fault ranstertrip to open otheren
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) wlo fault ranstertrip o open other en
MISSOURI FLAT-GOLD HILL #2 115kV Line section
VLY-V- 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
C % [2670] (GOLDHILL-SHPRING2) w/o fault ranstertrip to open other en
WADHAM 9kV Gen Unit 1 & CORTINA
CVLY-V-96 |ARBUCKLE 60 kV 115/60kV T8 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 TB 5 enn 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
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
Short Term : Action Plan; Long Term :
GRNLEAF2 14kV Gen Unit 1 & PEAS RG
CVLY-V-99 [ENCINAL 60 kV 60/60KV 181 ennt P3 GIN4 | >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.
: i ; L :
CVLY-V-100 [GRSS VLY 60 kV ROLLINSF 7kV Gen Unit 1 & COLGATE- P3 G-1/N-1 0.91 0.93 0.92 0.98 1.00 0.90 0.92 0.93 0.91 0.92 i::izzelrg;GOAI:S?l':aPr:::o’rn:t:rg:j;::ion
GRASS VALLEY 60kV [6490] ' ' ' ' ' ' ' ' ' ' )
and Bus Upgrade project.
WADHAM 9kV Gen Unit 1 & CORTINA
CVLY-V-101 |HARINTON 60 kV 115/60kV T8 5 envn 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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2016-2017 ISO Reliability Assessment - Preliminary Study Results

Study Area: PG&E Central Valley
High/Low Voltage oD : .
g g < California ISO
Voltage (PU)
. . Category 2021 SP 2026 S .
ID Substation Worst Contingency Category Description 2018 Summer|2021 Summer|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
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.
hort T : Action Plan; L T :
GRNLEAF2 14KV Gen Unit 1 & PEAS RG short Term : Action Plan; Long Term
CVLY-V-103 |LIVE OAK 60 kV 60/60KV T8 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 T8 5 enn 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
Short Term : Action Plan; Long Term :
GRNLEAF2 14kV Gen Unit 1 & PEAS RG
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.
- hort T : Action Plan; L T :
Atlantic 230 kV BAAH Bus #1 (failure of Non short Term : Action Plan; Long Term
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
. . Non- Short Term : Action Plan; Long Term :
Atlantic 230 kV BAAH Bus #1 (fail f
CVLY-V-108 [PLSNT GR 115 kv us #1 (failure o P55 | 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
- hort T : Action Plan; L T :
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
. . Non- Short Term : Action Plan; Long Term :
Atlantic 230 kV BAAH Bus #1 (failure of
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 T : Action Plan; Long T :
Atlantic 230 kV BAAH Bus #1 (failure of Non nort ferm = Action Flan; Long ferm
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
Short T : Acti ; :
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 Ri OE) e;m 2(;t(I)O|?VP\|/aT’; Long Termt
DRUM-HIGGINS 115KV [4393] . . . . . . . . . . |o. so Area oltage Suppor
Project
: i ; L :
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 i?oorots-roe::eag;t(l)oivp\l/zrl]t’a oengJermt
BRIGHTON 230/115kV TB 10 ' ' ' ' ' ' ' ' ' ' project g€ supbor
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2016-2017 ISO Reliability Assessment - Preliminary Study Results

Study Area: PG&E Central Valley
High/Low Voltage o : .
g g < California ISO
Voltage (PU)
. . Category 2021 SP 2026 S .
ID Substation Worst Contingency Category Description 2018 Summer|2021 Summer|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; Long Term :
LOCKFORD 230/60kV TB 3 & ’
V- COLONY  60kV P6 -1/N- 0.83 >0.90 >0.90 >0.90 >0.90 0.87 >0.90 >0.90 >0.90 >0.90 |L -Lodi
CVLY-V-114 LOCKEFORD-BELLOTA 230kV [4990] N-1/N-1 ockeford LodlArfea 230 kv
Development project.
Short Term : Action Plan; Long Term :
RIO OSO-ATLANTIC 230kV [5590] &
-V- DEL MAR  60kV P6 -1/IN- 0.85 >0.90 >0.90 >0.90 >0.90 0.82 >0.90 >0.90 0.90 0.90 |Ri A
CVLY-V-115 ATLANTIC-GOLD HILL 230KV [4330] N-1/N-1 > > |o.Oso rea 230 kV Voltage Support
Project
CORTINA #1 60kV [0] & CORTINA-VACA
CVLY-V-116 |DIST2047 60 kV 230KV [4540] (o1 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 :
BRIGHTON 230/115kV TB 9 &
-V- E.MRYSVE 115 kV -1/N- . . . . . . . . . . i
CVLY-V-117 BRIGHTON 230/115kV T8 10 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 RI0.0SO Area 230 kV Voltage Support
Project
STAGG-TESLA 230kV [5680] & EIGHT
VLY-V-118 [EIGHT MI 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 |O ti ti |
C 8 MILE ROAD-TESLA 230KV [4660] / perating action pian
Short Term : Action Plan; Long Term :
PLACER-GOLD HILL #1 115kV [3340] &
-V- FLINT 115 kv P6 -1/N- 0.90 0.90 0.90 0.90 0.90 0.88 0.90 0.90 0.90 0.9 i
CVLY-V-119 DRUM-HIGGINS 115kV [4393] N-1/N-1 > > > > > > > >0.90 RI0.0SO Area 230 kV Voltage Support
Project
CVLY-V-120 |HIGGINS 115 kV 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 zhsgsze;Te;2c3t(l)ol?vp\|/aorll'ial-oen§ Ter(r:rt:
DRUM-HIGGINS 115KV [4393] ' ‘ ‘ ‘ ‘ ' ‘ ‘ ' ' 0 ge>upp
Project
Short Term : Action Plan; Long Term :
BRIGHTON 230/115kV TB 9 &
-V- LINCLN 115 kv -1/N- . . . . . . . . . . i
CVLY-V-121 BRIGHTON 230/115kV TB 10 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 RI0.0SO Area 230 kV Voltage Support
Project
CVLY-V-122 |LODI 60 kV 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 iZSI:Z;(T‘;mL;QFZ::aP;:I;;kL\(/)ng e
LOCKEFORD-BELLOTA 230kV [4990] ' ‘ ‘ ‘ ‘ ' ‘ ‘ ' ' HAT
Development project.
WADHAM 9kV Gen Unit 1 & CORTINA
CVLY-V-123 [MERIDIAN 60 kv 115/60kV T8 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
VLY-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 |O ti ti |
C MILE ROAD-TESLA 230kV [4660] / perating action plan
Short Term : Action Plan; Long Term :
LOCKFORD 230/60kV TB 2 &
VLY-V-125 [MONDAVI 60 kV 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 |Lockeford-Lodi Area 230 kV
C 5 LOCKEFORD-BELLOTA 230kV [4990] / ockerore-Lodl r'ea 30
Development project.
STAGG-TESLA 230kV [5680] & EIGHT
VLY-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 |O ti ti |
C 6 MILE ROAD-TESLA 230kV [4660] / perating action pfan
Short Term : Action Plan; Long Term :
LOCKFORD 230/60kV TB 3 & '
VLY-V-127 [NEW HOPE 60 kV 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 |Lockeford-Lodi Area 2
¢ LOCKEFORD-BELLOTA 230KV [4990] / ockeford-Lodi Area 230 kv
Development project.
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 ?{hog Te;m : AZ(;t(I)OI?VP\llaT’i Long Termt:
BRIGHTON 230/115kV TB 10 -1/N- . . . . . . . . . . Plcc:.es: rea oltage Suppor
rojec
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2016-2017 ISO Reliability Assessment - Preliminary Study Results

Study Area: PG&E Central Valley
High/Low Voltage o : .
g g < California ISO
Voltage (PU)
. . Category 2021 SP 2026 S .
ID Substation Worst Contingency Category Description 2018 Summer|2021 Summer|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; 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
hort 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 ii 0:) e:: a 2(;(')0;\/ Var:'; ong em’:’t
DRUM-HIGGINS 115kV [4393] ' ' ' ' ' ' ' ' ' ' °, SoAre ottage stppo
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 >0.90 | ot 1M Action Fan; fong ferm
115/60kV TB 9 Vaca — Davis Voltage Conversion Project
Short Term : Action Plan; Long Term :
RIO OSO-ATLANTIC 230kV [5590] &
-V- PLSNTGR 115kV P6 -1/N- 0.89 >0.90 >0.90 >0.90 >0.90 0.86 >0.90 >0.90 >0.90 >0.90 Ri A 230 kV Vol
CVLY-V-132 ATLANTIC-GOLD HILL 230KV [4330] N-1/N-1 |o.Oso rea 230 oltage Support
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 Risgsoe;Tea 2c3(I)0I?V VaorI]';a oeniu er(Trt
BRIGHTON 230/115kV TB 10 ‘ ‘ ‘ ‘ ‘ ' ‘ ‘ ' ' _ g€ Supp
Project
Short Term : Action Plan; Long Term :
RIO OSO-ATLANTIC 230kV [5590] &
-V- ROCKLIN 60 kV P6 -1/N- 0.87 >0.90 >0.90 >0.90 >0.90 0.83 >0.90 >0.90 >0.90 >0.90 Ri A 230 kV Vol
CVLY-V-134 ATLANTIC-GOLD HILL 230KV [4330] N-1/N-1 |o.Oso rea 230 oltage Support
Project
Short T : Action Plan; L T :
CVLY-V-135 |SIERRAPI 60 kV ATLANTIC-GOLD HILL 230kV [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 Ric?E)soe;Tea 2c3(I)0I?V V?)T’;a oeniu er(Trt
RIO OSO-ATLANTIC 230kV [5590] ' ‘ ‘ ‘ ‘ ' ‘ ‘ ' ' _ ge>upp
Project
Short Term : Action Plan; Long Term :
RIO OSO-ATLANTIC 230kV [5590] &
-V- TAYLOR 60 kV P6 -1/N- 0.87 >0.90 >0.90 >0.90 >0.90 0.83 >0.90 >0.90 >0.90 >0.90 Ri A 230 kV Vol
CVLY-V-136 ATLANTIC-GOLD HILL 230KV [4330] N-1/N-1 |o.Oso rea 230 oltage Support
Project
Short T : Action Plan; L T :
CVLY-V-137 |VICTOR 60 kV LOCKFORD 230/60kVTB 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?liefoer::lmLodicA::):a 22_;I2)'k\(/mg o
LOCKEFORD-BELLOTA 230kV [4990] ' ’ ’ ’ ’ ' ’ ’ ' ' .
Development project.
Short Term : Action Plan; Long Term :
BRIGHTON-BELLOTA 230kV [4420] &
-V- COLONY 60 kV P7 0.89 >0.90 >0.90 >0.90 >0.90 0.87 >0.90 >0.90 >0.90 >0.90 Lockeford-Lodi A 230 kV
CVLY-V-138 LOCKEFORD-BELLOTA 230KV [4990] DCTL ockeford-Lodi r.ea 30
Development project.
EIGHT MILE ROAD-TESLA 230kV [4660] . .
VLY-V-1 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 |O t t |
C 39 & STAGG-TESLA 230kV [5680] C perating action pfan
Short Term : Action Plan; Long Term :
BRIGHTON-BELLOTA 230kV [4420] &
VLY-V-140 |LODI 60 kV P7 DCTL 0.87 >0.90 >0.90 >0.90 >0.90 0.85 >0.90 >0.90 >0.90 >0.90 Lockeford-Lodi A 230 kV
¢ 0 LOCKEFORD-BELLOTA 230KV [4990] ¢ ocketora-todi Area
Development project.
Short T : Action Plan; L T :
CVLY-V-141 IMONDAVI 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 Lofliefo(er’;mLodrﬁi:):a Z;r(;'k\?ng o
LOCKEFORD-BELLOTA 230kV [4990] ' ’ ’ ’ ’ ' ’ ’ ' ' .
Development project.
Short Term : Action Plan; Long Term :
BRIGHTON-BELLOTA 230kV [4420] &
VLY-V-142 [INEW HOPE 60 kV P7 DCTL 0.86 >0.90 >0.90 >0.90 >0.90 0.84 >0.90 >0.90 >0.90 >0.90 Lockeford-Lodi A 230 kV
¢ LOCKEFORD-BELLOTA 230KV [4990] ¢ ocketora-todi Area
Development project.
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2016-2017 ISO Reliability Assessment - Preliminary Study Results

Study Area: PG&E Central Valley
High/Low Voltage o : .
g g < California ISO
Voltage (PU)
. . Category 2021 SP 2026 S .
ID Substation Worst Contingency Category Description 2018 Summer|2021 Summer|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; Long Term :
Palermo-Pease 115 kV Line amd Pease-
CVLY-V-143 [PEASE 115 kv . ) 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 T : Action Plan; L T :
CVLY-V-144 [PLAINFLD 60 kV aca-reabody ine & vaca p7 DCTL 0.88 >0.90 >0.90 >0.90 >0.90 0.87 >0.90 >0.90 >0.90 50.90 [71OFt TETM -Action Fan; tong ferm :
Lambie Sw Sta 230 kV Line Vaca — Davis Voltage Conversion Project
Short T : Action Plan; L T :
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 LoSI:efoer::lmLodicA:?:a 22.::r(])'k\(/)ng o
LOCKEFORD-BELLOTA 230kV [4990] ' ) ) ’ ’ ’ ’ ’ ' ' .
Development project.
CVLY-V-146 |Diverge BELLOTA 230kV - Section 1E & 2E P2 Erl;z_;fr 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 :
VLY-V-147 [Di P2 - diverge - - - - diverge diverge - -
¢ veree 1E 230kV breaker vere vere vere Preferred resource.
. . Bus-tie . . . . . . Short Term : Action Plan; Long Term :
-V- D GOLDHILL 230kV - Section 2D & 1D P2 d d - - - d d d d -
CVLY-V-148 |Diverge ection breaker iverge iverge iverge iverge iverge iverge Atlantic-Placer 115 kV line project.
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2016-2017 ISO Reliability Assessment - Preliminary Study Results

Study Area: PG&E Central Valley
Transient Stability M : :
& California ISO
Transient Stability Performance (Number of voltage and frequency violations)
. Category : e .
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-1SP-TS- GWEF Tracy 3@ fault with normal clearing.| P1-1 G-1 1 1 1 1 1 Under review with PTO .
CVLY-SP-TS-|Rio Oso—AtIarmc 230 kV line 3@ fault with P19 LA 0 0 0 0 0 No violation
2 normal clearing.
CVLY-SP-TS- Véca Dixon 500/2'30 kV bank 3@ fault P13 1 4 5 3 1 4 Under review with PTO .
3 with normal clearing.
CVLY-SP-TS-|Vaca Dixon 2.30 kV SVD 3@ fault with p14 SVD-1 3 s 4 17 5 Under review with PTO .
4 normal clearing.
CVLY-SP-TS-|Rio Qso 230 kV SLG fault with normal p2.9 Bus 1 1 1 1 1 Under review with PTO .
5 clearing.
CVLY-SP-TS-|Brighton 115. kV breaker SLG fault with p2.3 Non-bus-tie 0 0 0 0 0 No violation
6 normal clearing. breaker
CVLY-SP-TS- M.onta Vista 230 ITV breaker SLG fault P2-4 Bus-tie 13 5 25 55 6 Under review with PTO .
7 with normal clearing. breaker
-SP-TS-|Ral fault with | cleari
CVLY-SP-TS-|Ralston 3¢ fault with normal clearing P31 | G-1/G-1 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 offlinein| P3-2 G-1/L1 11 9 9 11 11 Under review with PTO .
the base case.
CVLY-SP-TS Vaca Dixon 500/230 kV bank 3@ fault
;0 ~“’|with normal clearing with GWF Tracy P3-3 G-1/T1 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
11 normal clearing with GWF Tracy offlinein| P3-4 G-1/SVD-1 163 143 157 124 79 Under review with PTO .
the base case.
GWF Tracy SLG fault expanded to Stuck
-SP-TS-|el I k k
CVLY-SP-TS-|elements lost due to stuck brea er.and P4-1 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
ucl
ded to el ts lost due to stuck
CVLY-SP-TS-|expanded to elements lost due to stuc P4-2 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
CVLY-SP-TS-|expanded to elements lost due tostuck | ) 5 | g\ 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 - Preliminary Study Results

Study Area: PG&E Central Valley
Transient Stability % : :
& California ISO
Transient Stability Performance (Number of voltage and frequency violations)
. Category : e .
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
CVLY-SP-TS-|expanded to elements lost due to stuck Pa.S Stuck 25 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
uc
-SP-TS- | | k
CVLY-SP-TS-|expanded to elements lost 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.
CVLY-SP-TS- GWF.Tracy SLG fault with delayed P5_1 Non-redndant 1 1 1 1 1 Under review with PTO .
18 clearing. relay (Gen)
CVLY-SP-TS- G\.NFTracy-SchuIte.115 kV Line SLG fault P52 Non-redr?dant 4 4 4 4 5 Under review with PTO .
19 with delayed clearing. relay (Line)
-SP-TS-|Ri 2 115 kV f L -
CVLY-SP-TS-|Rio 059 30/115 trar.15 ormer SLG pc_3 Non-redndant 511 447 1 503 Under review with PTO .
20 fault with delayed clearing. relay (Tran)
CVLY-SP-TS- Metc.alf SVD SLG fault with delayed P54 Non-redndant 18 6 3 3 0 Under review with PTO .
21 clearing. relay (SVD)
-SP-TS-|Schulte 115 kv #1 SLG fault with -
CVLY-SP-TS-|Schulte 115 . bus #1 SLG fault wit PSS Non-redndant 9 9 9 9 9 Under review with PTO .
22 delayed clearing. relay (Bus)
CVLY-SP-TS- Drum—Higgin.s 115 .kV Line 3@ faul.t with . .
23 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 30
CVLY-SP-TS- fal-l|t with normal clearing with the P62 TANA 1 n 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 .
in base case.

California ISO/MID/RT

August 15, 2016

Page 27 of 30



2016-2017 ISO Reliability Assessment - Preliminary Study Results

Study Area: PG&E Central Valley

Transient Stability L}? Cals Fornia ISO
A
Cat Transient Stability Performance (Number of voltage and frequency violations)
. ategory , e .
ID Contingenc Catego o - Potential Mitigation Solutions
gency %Y1 Description 2018P2:fmer 2021;:?”‘” 2026Pi:';mer 2018 ‘:’,ZZEQ o 2°L2i;h?t'§:fr Select.. Select. Select.. Select. Select.. 9
CVLY-SP-TS-|Monta Vista-Jefferson Nos. 1 & 2 230 kV P71 DCTL 0 0 0 0 0 No violation

26 lines SLG fault with normal clearing.
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2016-2017 ISO Reliability Assessment - Preliminary 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 ISO Reliability Assessment - Preliminary Study Results
Study Area: PG&E Central Valley

Single Source Substation with more than 100 MW Load

& California 1SO

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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