2016-2017 I1SO Reliability Assessment - Study Results

Study Area: PG&E North Valley

%\?}_r California ISO

Thermal Overloads
Loading (%) Potential Mitigation Solutions
. . Category 2021 SP 2026
ID Overloaded Facility Worst Contingency Category Description 2018 Summer|2021 Summer|2026 Summer| 2018 Spring |2021 Summer| 2018 SP No | 2021 SP No Heavy 2018 SP No |Retirement of
Peak Peak Peak Off-Peak Light Load BTM-PV AAEE Renewable & BTM-PV QF
Min Gas Gen Generations
Short Term: Limit Load at Anita
31722 GLENN 60.0 31733 Substation,
1 Normal PO Normal 110 111 118 <100 <100 116 113 111 124 117 . .
CAPYSWCH 60.0 3 Long Term: Anita Substation
Project
Load Cap at Anita Substation;
31733 CAPYSWCH 60.0 31731 Transfer load t b
2 Normal PO Normal 110 111 118 <100 <100 116 113 111 124 117 | ransterioadtonearby
CAPAYICT 60.03 distribution substation
Load Cap at Anita Substation;
31735 CHICO JT 60.0 31738 ANITA T
3 Normal PO Normal 119 123 130 <100 <100 124 126 123 136 130 | ransferloadtonearby
60.0 3 distribution substation
31464 COTWDPGE 115 30104 i
4 P1-3:A3:6:_COTWD_F2 230/115kV TB 4 P1 single <100 <100 <100 <100 101 <100 <100 <100 <100 <100 |Mitigation under review
COTWD_E22301 Contingency
31602 COLEMAN 60.0 31606 P1-2:A3:73:_COTTONWD-RED BLFF 60kV i Short Term: SPS,
5 - P1 single 148 154 <100 <100 <100 160 158 154 <100 <100 ,
CLMN JCT 60.01 [6440] Contingency Long Term: ReconductorProject
31604 COTTONWD 60.0 31607  |P1-2:A3:72:_COLEMAN-RED BLUFF 60kV i
6 - P1 single <100 <100 <100 <100 <100 102 102 <100 <100 <100 |Sensitivity under review
RED B JT 60.0 1 [0] Contingency
31606 CLMN JCT 60.0 31608 RED  |P1-2:A3:73:_COTTONWD-RED BLFF 60kV i Short Term: SPS,
7 - P1 single 105 110 <100 <100 <100 113 113 110 <100 <100 [T erm ,
BLFF 60.0 1 [6440] Contingency Long Term: ReconductorProject
31607 RED B JT 60.0 31608 RED  |P1-2:A3:72:_COLEMAN-RED BLUFF 60kV i
8 - P1 single <100 <100 <100 <100 <100 102 102 <100 <100 <100 |Sensitivity under review
BLFF 60.0 1 [0] Contingency
30108 BRNY_FST 230 30185 PIT 1 |P2-4:A3:4:_ROUND MT 230kV - Section 1E i
9 - - ection P2 single <100 <100 <100 101 <100 <100 <100 <100 <100 <100 |Generation re-dispatch
2301 & 1D Contingency
31459 OREGNTRL 115 31469 P2-4:A3:18: COTWD_F2 Section 2F & i
10 —-0TWB_Fe section P2 single <100 <100 <100 <100 126 <100 <100 <100 <100 <100 |Generation re-dispatch
SPI_AND 115 1 COTWD_E2 Section 2E 230kV Contingency
31464 COTWDPGE 115 30104 i
11 P2-2:A3:35:_COTWDPGE 115kV Section 2F P2 single <100 <100 <100 <100 101 <100 <100 <100 <100 <100 |Generation re-dispatch
COTWD_E2 2301 Contingency
31464 COTWDPGE 115 31466 P2-4:A3:18: COTWD_F2 Section 2F & i
12 —-0TWB_Fe section P2 single <100 <100 <100 <100 111 <100 <100 <100 <100 <100 |Generation re-dispatch
JESSUPJ1 115 1 COTWD_E2 Section 2E 230kV Contingency
31466 JESSUPJ1 115 31469 P2-4:A3:18:_COTWD_F2 Section 2F & ingl
13 - - P2 S',ng € <100 <100 <100 <100 104 <100 <100 <100 <100 <100 Generation re-dispatch
SPI_AND 115 1 COTWD_E2 Section 2E 230kV Contingency
31468 CASCADE 115 31459 P2-4:A3:18: COTWD_F2 Section 2F & i
14 - = ! P2 single <100 <100 <100 <100 121 <100 <100 <100 <100 <100 |Generation re-dispatch
OREGNTRL 115 1 COTWD_E2 Section 2E 230kV Contingency
Long Term: Cascade - Benton 60
31480 WYANDTTE 115 31516 P2-3:A3:44: PALERMO - 1D 115kV & Single kV Line Project and New
15 - P2 ' 159 119 160 <100 <100 160 163 160 NConv NConv
WYANDJT2 1151 PALERMO-WYANDOTTE line Contingency Bridgeville - Gaberville 115 kV
Line Project
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ID Overloaded Facility Worst Contingency Category DescrigptiZn 2018 Summer|2021 Summer|2026 Summer| 2018 Spring |2021 Summer| 2018 SP No | 2021 SP No Heavy 2018 SP No |Retirement of
Peak Peak Peak Off-Peak Light Load BTM-PV AAEE Renewable & BTM-PV QF
Min Gas Gen Generations
31497 NDAME J 115 31498 P2-3:A3:50:_BUTTE - MD 115kV & BUTTE- i Short Term: SPS,
16 - , P2 single 112 106 <100 <100 <100 118 111 106 <100 <100 ort ferm ,
SYCAMORE 115 1 CHICO B-TBLE MTN line Contingency Long Term: ReconductorProject
31500 BUTTE 115 31504 TBLE MTN|P2-4:A3:26: TBLE MTN 115kV - Section 2E i
17 - ection P2 single <100 <100 <100 <100 <100 <100 <100 <100 107 <100 [Sensitivity under review
1152 & 1E Contingency
31501 CHICOTP1 115 31504 TBLE |P2-4:A3:25:_TBLE MTN 115kV - Section 2E ingl
18 - ection P2 S',ng € <100 <100 <100 <100 <100 <100 <100 <100 109 <100 Sensitivity under review
MTN 115 1 & 2D Contingency
Short Term: NVLY Action Plan,
31556 TRINITY 60.0 31564 P2-4:A3:8:_COTWDPGE 115kV - Section 2D Single Long Term: Cascade - Benton 60
19 - P2 ) <100 147 133 138 183 <100 148 151 135 136 s _
FRNCHGLH 60.0 1 & 1D Contingency kV Line Project
Short Term: NVLY Action Plan,
31564 FRNCHGLH 60.0 31566 P2-4:A3:8:_COTWDPGE 115kV - Section 2D i Long Term: Cascade - Benton 60
20 - ection P2 single <100 144 129 137 181 <100 145 148 131 133 |-ongterm:tascade-Benton
KESWICK 60.0 1 & 1D Contingency kV Line Project
Short Term: NVLY Action Plan,
31566 KESWICK 60.0 31582 P2-4:A3:8:_COTWDPGE 115kV - Section 2D Single Long Term: Cascade - Benton 60
21 - P2 ' <100 160 143 155 206 <100 160 165 145 147 _ _
STLLWATR 60.0 1 & 1D Contingency KV Line Project
31570 BENTON 60.0 31572 P2-4:A3:18:_COTWD_F2 Section 2F & ingl
22 —-OTIWB_Fe section P2 single <100 <100 <100 <100 126 <100 <100 <100 <100 <100 |Generation re-dispatch
GIRVAN 60.0 1 COTWD_E2 Section 2E 230kV Contingency
31572 GIRVAN 60.0 31574 P2-4:A3:18: COTWD_F2 Section 2F & i
23 —-0TWB_Fe section P2 single <100 <100 <100 <100 125 <100 <100 <100 <100 <100  |Generation re-dispatch
ANDERSON 60.0 1 COTWD_E2 Section 2E 230kV Contingency
31574 ANDERSON 60.0 31604 P2-4:A3:18:_COTWD_F2 Section 2F & ingl
24 - = P2 single <100 <100 <100 <100 111 <100 <100 <100 <100 100  |Generation re-dispatch
COTTONWD 60.0 1 COTWD_E2 Section 2E 230kV Contingency
- 31576 WNTU PMS 60.0 31570 P2-4:A3:18: COTWD_F2 Section 2F & 0 Single <100 111 <100 169 557 <100 108 <100 <100 <100 |ShortTerm:sps,
BENTON 60.0 1 COTWD_E2 Section 2E 230kV Contingency Long Term: ReconductorProject
31576 WNTU PMS 60.0 31578 P2-4:A3:18:_COTWD_F2 Section 2F & i
26 —-OTIWB_Fe section P2 single <100 <100 <100 <100 122 <100 <100 <100 <100 <100 |Generation re-dispatch
LOMS JCT 60.0 1 COTWD_E2 Section 2E 230kV Contingency
31580 CASCADE 60.0 31581 P2-4:A3:18: COTWD_F2 Section 2F & i
27 —-0TWB_Fe section P2 single <100 <100 <100 232 358 <100 <100 <100 <100 <100  |Generation re-dispatch
OREGNTRL 60.0 1 COTWD_E2 Section 2E 230kV Contingency
Short Term: NVLY Action Plan,
31580 CASCADE 60.0 31582 P2-4:A3:8:_COTWDPGE 115kV - Section 2D i Long Term: Cascade - Benton 60
28 - ection P2 single <100 127 112 129 173 <100 127 131 112 115 [-ongferm: Lascade-benton
STLLWATR 60.0 1 & 1D Contingency kV Line Project
31581 OREGNTRL 60.0 31578 P2-4:A3:18: COTWD_F2 Section 2F & i
29 —-0TWB_Fe section P2 single <100 <100 <100 228 354 <100 <100 <100 <100 <100  |Generation re-dispatch
LOMS JCT 60.0 1 COTWD_E2 Section 2E 230kV Contingency
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: Interim NVLY Area
31604 COTTONWD 60.0 31607 i S Action Plan,
30 P2-2:A3:61: COLEMAN 60KV Section 1D P2 single 144 150 <100 <100 <100 156 153 150 <100 <100 |PUMMmerActionian
REDBIJT60.01 Contingency Long Term: Cottonwood - Red
Bluff No. 2 60 kV Line Project
Short Term: Interim NVLY Area
31607 RED B JT 60.0 31608 RED i S Action PI
31 P2-2:A3:61:_COLEMAN 60KV Section 1D P2 single 144 150 <100 <100 <100 156 153 150 <100 <100 |PUMMerActionFian,
BLFF 60.0 1 - Contingency Long Term: Cottonwood - Red
Bluff No. 2 60 kV Line Project
31482 PALERMO 115 31516 P2-1:A3:14:_CARIBOU-TABLE MTN 230kV i
32 - P2-1 S'.ngle NConv NConv NConv NConv 143 NConv NConv NConv NConv NConv [Mitigation under review
WYANDJT2 115 2 [4440] (BELDENTP-TBL MT D) Contingency
31486 CARIBOU 115 31488 GRIZ [P2-1:A3:14: CARIBOU-TABLE MTN 230kV i
33 - P2-1 S'_ngle NConv NConv NConv NConv 112 NConv NConv NConv NConv NConv [Mitigation under review
JCT1151 [4440] (BELDENTP-TBL MT D) Contingency
31488 GRIZJCT 115 31512 BIG P2-1:A3:14:_CARIBOU-TABLE MTN 230kV i
34 - P2-1 S'.ngle NConv NConv NConv NConv 134 NConv NConv NConv NConv NConv [Mitigation under review
BEND 1151 [4440] (BELDENTP-TBL MT D) Contingency
31516 WYANDIJT2 115 31512 BIG |P2-1:A3:14: CARIBOU-TABLE MTN 230kV i
35 - P2-1 S'_ngle NConv NConv NConv NConv 143 NConv NConv NConv NConv NConv [Mitigation under review
BEND 1152 [4440] (BELDENTP-TBL MT D) Contingency
31604 COTTONWD 60.0 31607 P2-1:A3:91: COLEMAN-RED BLUFF 60kV ingl
36 - P2-1 single 144 149 <100 <100 <100 155 153 150 <100 <100 |Mitigation under review
REDBJT60.01 [6440] (COLEMAN-CLMN JCT) Contingency
31607 RED B JT 60.0 31608 RED P2-1:A3:91: COLEMAN-RED BLUFF 60kV i
37 - P2-1 single 144 149 <100 <100 <100 155 153 150 <100 <100 |Mmitigation under review
BLFF 60.0 1 [6440] (COLEMAN-CLMN JCT) Contingency
P1-1:A3:76:_COLUSGT1 18kV & COLUSGT2
30108 BRNY_FST 23030185 PIT1 [18kV & COLUSST1 18kV Gen Units & P1- i
38 - ennits P3 Mgmple <100 <100 <100 100 <100 <100 <100 <100 <100 <100 |Generation re-dispatch
2301 2:A3:15:_CARBERRY SW STA-ROUND MTN Contingency
230kV [5410]
30110 GLENN 23031722 GLENN P1-1:A3:56: BLCKBUTT 9kV Gen Unit 1 & i
39 - en~ni P3 Multiple <100 <100 <100 <100 <100 <100 <100 <100 100 <100 |Mitigation under review
60.02 P1-3:A3:81: GLENN 230/60kV TB 1 Contingency
31464 COTWDPGE 115 30104 P1-1:A3:10:_PIT 4 14kV Gen Unit 1 & P1- i
40 - en ~ni P3 Multiple <100 <100 <100 100 <100 <100 <100 <100 <100 <100 |Generation re-dispatch
COTWD_E2 2301 3:A3:6:_COTWD_F2 230/115kV TB 4 Contingency
41 31482 PALERMO 115 31516 P1-1:A3:37: CRBU 112kV Gen Unit 1 & P1- P3 Multiple NConv <100 <100 <100 <100 NConv <100 NConv <100 <100 Mitigation under review
WYANDJT2 1152 3:A3:22: CARIBOU 230/230kv TB 11 Contingency &
31482 PALERMO 115 31516 P1-1:A3:39:_CRESTA 12kV Gen Unit 2 & P1- i
42 ~ en i P3 Multiple <100 <100 NConv <100 <100 <100 <100 <100 NConv | NConv |Mitigation under review
WYANDJT2 1152 3:A3:22: CARIBOU 230/230kv TB 11 Contingency
43 31486 CARIBOU 115 31488 GRIZ |P1-1:A3:39: CRESTA 12kV Gen Unit 2 & P1- P3 Multiple <100 <100 NConv <100 <100 <100 <100 <100 <100 NConv [Mitigation under review
JCT 1151 3:A3:22: CARIBOU 230/230kv TB 11 Contingency &
31488 GRIZ JCT 115 31492 P1-1:A3:37:_CRBU 1 12kV Gen Unit 1 & P1- i
44 - P3 Multiple <100 <100 <100 <100 <100 <100 <100 NConv <100 <100 |Mitigation under review
GRIZZLY1 1151 3:A3:22: CARIBOU 230/230kv TB 11 Contingency
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
31488 GRIZJCT 11531512 BIG  |P1-1:A3:39:_CRESTA 12kV Gen Unit 2 & P1- i
45 ~ en i P3 Multiple <100 <100 NConv <100 <100 <100 <100 <100 NConv | NConv |Mitigation under review
BEND 115 1 3:A3:22:_CARIBOU 230/230kV TB 11 Contingency
4 [P1S16WYANDIT2 11531512 BIG |P1-1:A3:37: CRBU 112kV Gen Unit 1&PL-| . wuttple |\ <100 100 <100 100 NCony 100 NCony <100 <100 |Mitieation under review
BEND 115 2 3:A3:22;_CARIBOU 230/230kV TB 11 Contingency 8
31516 WYANDJT2 115 31512 BIG |P1-1:A3:39:_CRESTA 12kV Gen Unit 2 & P1- i
47 ~ en i P3 Multiple <100 <100 NConv <100 <100 <100 <100 <100 NConv | NConv |Mitigation under review
BEND 1152 3:A3:22:_CARIBOU 230/230kV TB 11 Contingency
31602 COLEMAN 60.0 31606 P1-1:A3:1:_SPIAND2 13kV Gen Unit 1 & P1- Multiple o .
48 2:A3:73:_COTTONWND-RED BLFF 60kV P3 ) 148 154 <100 <100 <100 160 158 154 <100 <100 Mitigation under review
CLMN JCT 60.0 1 c120] Contingency
31604 COTTONWD 60.0 31607  |P1-1:A3:1:_SPIAND2 13kV Gen Unit 1 & P1- i
49 - en—ni P3 Multiple <100 <100 <100 <100 <100 102 102 <100 <100 <100  |Mitigation under review
RED BJT 60.0 1 2:A3:72:_COLEMAN-RED BLUFF 60KV [0] Contingency
31606 CLMN JCT 60.0 31608 RED | - -+A3:1:_SPIAND2 13kV Gen Unit 1 & P1- Multiple o .
50 2:A3:73:_COTTONWD-RED BLFF 60kV P3 ) 105 110 <100 <100 <100 113 113 110 <100 <100 Mitigation under review
BLFF 60.0 1 (6440] Contingency
31607 RED B JT 60.0 31608 RED  |P1-1:A3:1:_SPIAND2 13kV Gen Unit 1 & P1- i
51 - en—ni P3 Multiple <100 <100 <100 <100 <100 102 102 <100 <100 <100  |Mitigation under review
BLFF 60.0 1 2:A3:72:_COLEMAN-RED BLUFF 60KV [0] Contingency
11611 RASN INT 60.0 31603 P1-1:A3:76:_COLUSGT1 18kV & COLUSGT2 -
52 ' 18KV & COLUSST1 18kV Gen Units & P1- P3 Multiple <100 <100 101 <100 <100 <100 <100 <100 101 101  |Mitigation under review
CANALTP 60.02 2:A3:100:_COTWD_F-NewBus #1 230KV [0] contingency
:A3:100:_ _F-NewBus
P1-2:A3:3:_ROUND MTN-COTTONWOOD
30105 COTWD_E 230 30245 - Ao Multiple Mitigation under review potential
53 | oUNDNT 230 3 1;3 02/32(;2\:( \[/5;3;(1] &P1-3:A3:1: ROUNDMT | P6 | PP | 100 100 100 100 <100 100 100 100 100 <100 |
P1-2:A3:31:_TBL MT E-THERMLTO 230kV
30108 BRNY_FST 230 30185 - Multiple Mitigation under review potential
54 [0] & P1-2:A3:15; CARBERRY SW STA- P6 . <100 <100 <100 100 <100 <100 <100 <100 <100 <100
PIT1 2301 ROUND MTN 230KV [5410] contingency SPS
P1-2:A3:62: COTTONWOOD-BENTON #1
30108 BRNY_FST 230 30185 - Multiple Mitigation under review potential
55 60KV [6640] & P1-2:A3:15; CARBERRYSW |  P6 . <100 <100 <100 <100 100 <100 <100 <100 <100 <100
PIT1 2301 STA-ROUND MTN 230KV [5410] Contingency SPS
30110 GLENN 230 31722  |P1-4:A3:1._CORNING  SVD=v & P1- : Mitigation under review potential
57 lolenn 600 2 A3.81. GLENN 230/60KV o1 P6 | comtimmey | <100 <100 <100 <100 <100 <100 <100 <100 100 <100 | BTN IR TEVISHOTENTES
P1-2:A3:29: TBL MT D-TBL MT E 230kV [0] o . .
30300 TBLMTD 230 30325 - i Mitigation und tential
58 & P1-2:A3:28: TABLE MTN-RIO 05O 230kvV|  P6 Multiple <100 <100 104 105 111 <100 <100 <100 <100 104 'tigation under review potentia
PALERMO 230 1 [5700] Contingency SPS
California ISO/MID/RT August 15, 2016

Page 4 of 30




2016-2017 I1SO Reliability Assessment - Study Results

Study Area: PG&E North Valley

%\?}_r California ISO

Thermal Overloads
Loading (%) Potential Mitigation Solutions
3 _ Category 2021 SP 2026
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Peak Peak Peak Off-Peak Light Load BTM-PV AAEE Renewable & BTM-PV QF
Min Gas Gen Generations
P1-3:A3:22:;_CARIBOU 230/230kV TB 11 &
30300 TBLMTD 230 30330 - i Mitigati d i tential
59 P1-2:A3:22: CARIBOU-TABLE MTN 230kV P6 Multiple 1 e ony <100 <100 <100 <100 NConv <100 <100 <100 <100 | nHieation underreview potentia
RIO OSO 230 1 [4440] Contingency SPS
20303 TBLMTE 230 38621  |L-2/A3:22:_CARIBOU-TABLE MTN 230kV ol
60 [4440] & P1-3:A3:22:_CARIBOU 230/230kV|  P6 ) <100 <100 <100 <100 <100 <100 <100 NConv <100 <100
HYATT2 230 2 811 Contingency Sensitivity und i
ensitivity unaer review
1-2:A3:79: PE TON-PEASE
30303 TBLMTE 230 38621 | L "2/A3:79: PEACHTON-PEASE 60kv [0] & Multiple
61 P1-2:A3:71;_COTTONWD-COLEMAN 60KV P6 ) <100 <100 <100 <100 <100 NConv <100 <100 <100 <100
HYATT2 230 2 Contingency
[0] Sensitivity under review
21091 RDGE CBN 60,0 31093 |PL-2A3:35:_HUMBOLDT-TRINITY 115kV -
62 ' [1820] & P1-2:A3:36:_WILDWOOD- P6 Multiple <100 101 <100 102 <100 <100 101 102 <100 <100 o , ,
HYMPOMIT 60.0 1 COTWDPGE #1 115KV [1110] Contingency Mitigation under review potential
SPS
14 EGNTRL 115 31 P1-3:A3:3: COTWD_E2 230/115kV TB 1 i
63 31459 OREGNTR > 31469 3:A3:3:_COTWD_E2 230/115kVTB 1 & P6 Multiple <100 <100 <100 <100 127 <100 <100 <100 <100 <100 |Mitigation under review potential
SPIAND 115 1 P1-3:A3:6:_COTWD_F2 230/115kV TB 4 Contingency ops
31459 OREGNTRL 115 31469 |P1-3:A3:5: COTWD_E 230/60kV TB 3 & P1- i Mitigation under review potential
64 |oo ap 115 1 s oD E92a0 /6{) A P6 | commmoney | 120 107 <100 <100 <100 <100 116 108 <100 <100 | P
1-2:A3:66:_ MT E - DE
31464 COTWDPGE 115 30104 |+ 2A3:66:_MTN GATE JCT-CASCA Multiple L : .
65 60kV [7640] & P1-3:A3:6:_COTWD_F2 P6 ) <100 <100 <100 100 105 <100 <100 <100 <100 <100 Mitigation under review potential
COTWD_E2 2301 Contingency
- 230/115kV TB 4 SPS
66 31464 COTWDPGE 115 31466 |P1-3:A3:3: COTWD E2230/115kVTB1& | o Multiple <100 <100 <100 <100 112 <100 <100 <100 <100 <100 |Mitigation under review potential
JESSUPJL 115 1 P1-3:A3:6: COTWD_F2 230/115kV TB 4 Contingency cpe § P
1464 DPGE 11 1 1-3:A3:4: D E22 B2 i Mitigation under review potential
6 31464 COTWDPG 5 31466 |P1-3:A3:4:_ COTWD_E2 230/60kV TB 2 & o6 Multple 114 <100 100 100 100 100 108 100 100 100 itigation u view potenti
JESSUPJ1 115 1 P1-3:A3:5: COTWD_E 230/60kV TB 3 Contingency SPS
68 31466 JESSUPIL 115 31469 |P1-3:A3:3: COTWD E2230/115kVTBL& | o Multiple <100 <100 <100 <100 105 <100 <100 <100 <100 <100  |Mitigation under review potential
SPLAND 115 1 P1-3:A3:6: COTWD_F2 230/115kV TB 4 Contingency cpe § P
14 DE 115 314 P1-3:A3:3: COTWD_E2 230/115kV TB 1 i
69 31468 CASCA > 31459 3:A3:3:_COTWD_E2 230/115kVTB 1 & P6 Multiple <100 <100 <100 <100 122 <100 <100 <100 <100 <100 |Mitigation under review potential
OREGNTRL 115 1 P1-3:A3:6:_COTWD_F2 230/115kV TB 4 Contingency ops
31468 CASCADE 115 31459 P1-3:A3:4: COTWD E2 230/60kV TB 2 & i Mitigation under review potential
0 |t 11s 1 A COTWD E 230 /é e 3 P6 Co“:::'g‘;':cy 108 <100 <100 <100 <100 <100 103 <100 <100 <100 | & P
1-2:A3:29:_TBL MT D-TBL MTE 2
31482 PALERMO 115 31506 | -2 3:29: TBLM MT E 230kV [0] Multiple L : .
71 & P1-2:A3:28:_TABLE MTN-RIO OSO 230kV P6 ) <100 <100 <100 106 <100 <100 <100 <100 <100 <100 Mitigation under review potential
HONCJT1 1151 [5700] Contingency ops
31482 PALERMO 115 31516 | 1 -2/A3:22: CARIBOU-TABLE MTN 230kV Multiple o . .
72 [4440] & P1-2:A3:54:_PALERMO- P6 i 125 <100 129 <100 <100 130 <100 <100 139 129 Mitigation under review potential
WYANDJT2 115 2 Contingency
WYANDOTTE 115kV [4315] SPS
California ISO/MID/RT August 15, 2016
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B _ Category 2021 SP 2026
ID Overloaded Facility Worst Contingency Category Description 2018 Summer|2021 Summer|2026 Summer| 2018 Spring |2021 Summer| 2018 SP No | 2021 SP No Heavy 2018 SP No |Retirement of
Peak Peak Peak Off-Peak Light Load BTM-PV AAEE Renewable & BTM-PV QF
Min Gas Gen Generations
31486 CARIBOU 115 31488 [P1-3:A3:22: CARIBOU 230/230kVTB 11 & i
73 - / . P6 Mglt'ple NConv <100 NConv <100 <100 NConv <100 <100 NConv NConv [Mitigation under review potential
GRIZJCT 1151 P1-1:A3:37:_CRBU 1 12kV Gen Unit 1 Contingency sps
31488 GRIZJCT 115 31512 BIG[P1-3:A3:22: CARIBOU 230/230kV TB 11 & Multiple S . .
74 . P6 ) NConv <100 NConv <100 <100 NConv <100 NConv NConv NConv |Mitigation under review potential
BEND 1151 P1-1:A3:37:_CRBU 1 12kV Gen Unit 1 Contingency SPS
P1-2:A3:49:_ SYCAMORE CREEK-NOTRE
75 31500 BUTTE 115 31504 DAME-TABLE MTN 115kV [4314] & P1- PG Multiple 125 119 <100 <100 <100 132 125 119 <100 <100
TBLE MTN 115 2 2:A3:51: BUTTE-CHICO B-TBLE MTN 115kV Contingency Mitigation under review potential
[3910] SPS
P1-2:A3:49: SYCAMORE CREEK-NOTRE
31501 CHICOTP1 115 31504 DAME-TABLE MTN 115kV [4314] & P1- Multiple
76 P6 i 126 121 <100 <100 <100 132 125 121 <100 <100
TBLEMTN 115 1 2:A3:52: TABLE MTN-BUTTE #2 115kV Contingency Mitigation under review potential
[3920] SPS
31516 WYANDJT2 115 31512 |P1-1:A3:37:_CRBU 1 12kV Gen Unit 1 & P14 i
77 - en - P6 Mglt'ple NConv <100 <100 <100 <100 NConv <100 NConv <100 <100 Mitigation under review potential
BIGBEND 115 2 3:A3:22:_CARIBOU 230/230kV TB 11 Contingency sps
28 31516 WYANDJT2 115 31512 |P1-1:A3:39: CRESTA 12kV Gen Unit 2 & P1 PG Multiple 100 100 NC 100 97 100 100 100 NC NC Mitigati der revi tential
BIGBEND 115 2 3:A3:22:_CARIBOU 230/230kV TB 11 Contingency onv onv onv spls gation under review potentia
1-2:A3:35: BOLDT- 11
31553 BIGBAR 60.0 31093 P1-2:A3:35:_HUMBOLDT-TRINITY 115kV Multiple
79 [1820] & P1-2:A3:36:_WILDWOOD- P6 : <100 101 <100 101 <100 <100 101 102 <100 <100 e . .
HYMPOMIT 60.0 1 COTWDPGE #1 115KV [1110] Contingency Mitigation under review potential
SPS
31555 TAP 65 60.0 31553 BIG P1-2:A3:35:_ HUMBOLDT-TRINITY 115kV ol
80 BAR . 60.0 1 ' [1820] & P1-2:A3:36:_WILDWOOD- P6 cO'\:::gZ:cy <100 <100 <100 <100 <100 <100 <100 100 <100 <100
' COTWDPGE #1 115kV [1110] s .
Sensitivity under review
1-2:A3:37: - D
31556 TRINITY 60.0 31564 P1-2:A3:37:_TRINITY-COTTONWOO Multiple
81 115kV [4040] & P1-2:A3:36:_WILDWOOD- P6 ) <100 <100 <100 <100 191 <100 <100 <100 <100 <100 L ) .
FRNCHGLH 60.0 1 COTWDPGE #1 115kV [1110] Contingency Mitigation under review potential
SPS
31556 TRINITY  60.0 31564 P1-2:A3:39: CASCADE-COTTONWOOD ol
82 ' 115kV [1240] & P1-2:A3:64:_BENTON- P6 Multiple <100 <100 <100 <100 <100 100 104 <100 <100 <100 o , ,
FRNCHGLH 60.0 1 DESCHUTS-CASCADE 60KV [6310] Contingency Mitigation under review potential
SPS
1-2:A3:37: - D
31564 FRNCHGLH 60.0 31566 P1-2:A3:37:_TRINITY-COTTONWOO Multiple
83 115kV [4040] & P1-2:A3:36:_WILDWOOD- P6 ) <100 <100 <100 <100 189 <100 <100 <100 <100 <100 L ) .
KESWICK 60.0 1 COTWDPGE #1 115KV [1110] Contingency Mitigation under review potential
SPS
California ISO/MID/RT August 15, 2016
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2016-2017 I1SO Reliability Assessment - Study Results

Study Area: PG&E North Valley

%\?}_r California ISO

Thermal Overloads
Loading (%) Potential Mitigation Solutions
B _ Category 2021 SP 2026
ID Overloaded Facility Worst Contingency Category Description 2018 Summer|2021 Summer|2026 Summer| 2018 Spring |2021 Summer| 2018 SP No | 2021 SP No Heavy 2018 SP No |Retirement of
Peak Peak Peak Off-Peak Light Load BTM-PV AAEE Renewable & BTM-PV QF
Min Gas Gen Generations
1-2:A3:39: DE- D
31564 FRNCHGLH 60.0 31566 P A3:39:_CASCADE-COTTONWOO Multiple
84 115kV [1240] & P1-2:A3:64:_BENTON- P6 ) <100 <100 <100 <100 <100 <100 100 <100 <100 <100 N . .
KESWICK 60.0 1 Contingency Mitigation under review potential
DESCHUTS-CASCADE 60kV [6310] SPS
31564 FRNCHGLH  60.0 31566 |+ 2-A3:64: BENTON-DESCHUTS-CASCADE Multiple o . .
85 60kV [6310] & P1-3:A3:41: CASCADE P6 : 107 <100 <100 <100 <100 119 <100 <100 <100 <100 Mitigation under review potential
KESWICK 60.0 1 Contingency
115/60kv TB 1 SPS
P1-2:A3:37:_TRINITY-COTTONWOOD
31566 KESWICK  60.0 31582 — Multiple
86 115kV [4040] & P1-2:A3:36:_WILDWOOD- P6 . <100 100 101 101 216 <100 100 101 101 101 . . .
STLLWATR 60.0 1 Contingency Mitigation under review potential
COTWDPGE #1 115kV [1110] SPS
P1-2:A3:64: BENTON-DESCHUTS-CASCADE
31566 KESWICK  60.0 31582 - Multiple e . .
87 60kV [6310] & P1-3:A3:41: CASCADE P6 : 111 <100 <100 <100 <100 123 <100 <100 <100 <100 Mitigation under review potential
STLLWATR 60.0 1 Contingency
115/60kv TB 1 SPS
88 31570BENTON 600 31572 |P1-3:A3:3: COTWD_E2230/115kVTBL& | 0 Multiple <100 <100 <100 <100 127 <100 <100 <100 <100 <100  |Mitigation under review potential
GIRVAN 60.0 1 P1-3:A3:6:_COTWD_F2 230/115kV TB 4 Contingency SPsS & P
89 31570 BENTON  60.0 31572 |[P1-3:A3:4:_ COTWD_E2 230/60kV TB 2 & PG Multiple 106 <100 <100 <100 <100 NConv 100 <100 <100 <100 Mitigation under review potential
GIRVAN 60.0 1 P1-3:A3:5:_ COTWD_E 230/60kV TB 3 Contingency SPS
90 31572GIRVAN ~ 60.0 31574 |P1-3:A3:3: COTWD_E2230/115kVTBL& | o Multiple <100 <100 <100 <100 127 <100 <100 <100 <100 <100 |Mitigation under review potential
ANDERSON 60.0 1 P1-3:A3:6:_ COTWD_F2 230/115kV TB 4 Contingency SPsS & P
91 31572 GIRVAN  60.0 31574 P1-3:A3:4:_ COTWD_E2 230/60kV TB 2 & PG Multiple <100 <100 <100 <100 <100 NConv <100 <100 <100 <100 Mitigation under review potential
ANDERSON 60.0 1 P1-3:A3:5:_ COTWD_E 230/60kV TB 3 Contingency SPS
P1-2:A3:39:_CASCADE-COTTONWOOD
92 31574 ANDERSON 60.0 31604 [115kV [1240] & P1- PG Multiple 118 101 <100 <100 <100 127 105 101 100 <100
COTTONWD 60.0 1 2:A3:63:_COTTONWOOD-BENTON #2 Contingency Mitigation under review potential
60kV [6650] SPS
93 31574 ANDERSON = 60.0 31604 |P1-3:A3:3: COTWD E2230/115kVTB1& | Multiple <100 <100 <100 <100 112 <100 <100 <100 <100 101 |Mitigation under review potential
COTTONWD  60.0 1 P1-3:A3:6: COTWD_F2 230/115kV TB 4 Contingency cpe § P
94 31576 WNTUPMS  60.0 31570 |P1-3:A3:3: COTWD_E2230/115kVTBL& | 0 Multiple <100 112 <100 171 260 <100 109 <100 <100 <100 |Mitigation under review potential
BENTON 60.0 1 P1-3:A3:6:_COTWD_F2 230/115kV TB 4 Contingency $pS g P
95 31576 WNTU PMS 60.0 31570 [P1-3:A3:4:_ COTWD_E2 230/60kV TB 2 & PG Multiple 178 155 <100 <100 <100 NConv 169 156 <100 <100 Mitigation under review potential
BENTON 60.0 1 P1-3:A3:5:_ COTWD_E 230/60kV TB 3 Contingency SPS
1-2:A3:73: D-RED BL
31578 LOMSJCT 60.0 31592 P A3:73: COTTONWD-R FF 60kv Multiple
96 [6440] & P1-2:A3:71:_COTTONWD- P6 ) <100 NConv <100 <100 <100 <100 NConv NConv <100 <100 L . .
DESCHUTS 60.0 1 Contingency Mitigation under review potential
COLEMAN 60kV [0]
SPS
California ISO/MID/RT August 15, 2016
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2016-2017 I1SO Reliability Assessment - Study Results

Study Area: PG&E North Valley

%\?}_r California ISO

Thermal Overloads
Loading (%) Potential Mitigation Solutions
B _ Category 2021 SP 2026
ID Overloaded Facility Worst Contingency Category Description 2018 Summer|2021 Summer|2026 Summer| 2018 Spring |2021 Summer| 2018 SP No | 2021 SP No Heavy 2018 SP No |Retirement of
Peak Peak Peak Off-Peak Light Load BTM-PV AAEE Renewable & BTM-PV QF
Min Gas Gen Generations
P1-2:A3:79:_PEACHTON-PEASE 60kV [0] &
31578 LOMS JCT 60.0 31592 - [0] Multiple e . .
97 P1-2:A3:71:_COTTONWD-COLEMAN 60kV P6 ) <100 <100 <100 <100 <100 NConv <100 <100 <100 <100 Mitigation under review potential
DESCHUTS 60.0 1 Contingency
[0] SPS
98 31580 CASCADE ~ 60.0 31581 |P1-3:A3:3: COTWD E2230/115kVTB1& | Multiple <100 173 <100 235 361 <100 169 122 <100 <100  |Mitigation under review potential
OREGNTRL 60.0 1 P1-3:A3:6: COTWD_F2 230/115kV TB 4 Contingency pe § P
1-2:A3:79: PE TON-PEASE
31581 OREGNTRL 60.0 31578 P1-2:A3:79: PEACHTON-PEASE 60kV [0] & Multiple e . .
99 P1-2:A3:71:_COTTONWD-COLEMAN 60kV P6 ) <100 <100 <100 <100 <100 NConv <100 <100 <100 <100 Mitigation under review potential
LOMSJCT 60.01 Contingency
[0] SPS
100 |31°8LOREGNTRL 600 31578 |P1-3:A3:3: COTWD E2230/115kVTB1& | Multiple <100 167 <100 231 357 <100 163 125 <100 <100 |Mitigation under review potential
LOMS JCT  60.0 1 P1-3:A3:6: COTWD_F2 230/115kV TB 4 Contingency pe § P
P1-2:A3:73:_COTTONWD-RED BLFF 60kV
31583 Q720TP  60.0 31596 - Multiple
101 [6440] & P1-2:A3:71:_COTTONWD- P6 . <100 NConv <100 <100 <100 <100 NConv NConv <100 <100 L . .
SOUTH 60.0 1 COLEMAN 60KV (0] Contingency Mitigation under review potential
SPS
P1-2:A3:79:_PEACHTON-PEASE 60kV [0] &
31583 Q720TP  60.0 31596 - (0] Multiple e . .
102 SOUTH 60.0 1 P1-2:A3:71:_COTTONWD-COLEMAN 60kV P6 Contingency <100 <100 <100 <100 <100 NConv <100 <100 <100 <100 Mitigation under review potential
' [0] SPS
1-2:A3:73: D-RED BL
31592 DESCHUTS 60.0 31594 P1-2:A3:73:_COTTONWD-R FF 60kv Multiple
103 [6440] & P1-2:A3:71:_COTTONWD- P6 : <100 NConv <100 <100 <100 <100 NConv NConv <100 <100 L ) .
VOLTA 60.0 1 COLEMAN 60KV [0] Contingency Mitigation under review potential
SPS
31592 DESCHUTS  60.0 31504 |+ 2:A379: PEACHTON-PEASE 60kV [0] & Multiple o . .
104 VOLTA 60.0 1 P1-2:A3:71:_COTTONWD-COLEMAN 60kV P6 Contingency <100 <100 <100 <100 <100 NConv <100 <100 <100 <100 Mitigation under review potential
' [0] SPS
1-2:A3:73: D-RED BL
31594 VOLTA 60.0 31583 P1-2:A3:73:_COTTONWD-R FF 60kV Multiple
105 [6440] & P1-2:A3:71:_COTTONWD- P6 : <100 NConv <100 <100 <100 <100 NConv NConv <100 <100 L ) .
Q720TP  60.0 1 COLEMAN 60KV [0] Contingency Mitigation under review potential
SPS
31504 VOLTA  60.0 31583 |+ 27A379: PEACHTON-PEASE 60KV [0] & Multiple o . .
106 Q720TP 600 1 P1-2:A3:71:_COTTONWD-COLEMAN 60kV P6 Contingency <100 <100 <100 <100 <100 NConv <100 <100 <100 <100 Mitigation under review potential
' [0] SPS
1-2:A3:73: D-RED BL
31596 SOUTH 60.0 31600 P1-2:A3:73:_COTTONWD-R FF 60kv Multiple
107 [6440] & P1-2:A3:71:_COTTONWD- P6 : <100 NConv <100 <100 <100 <100 NConv NConv <100 <100 L ) .
INSKIP  60.0 1 COLEMAN 60KV [0] Contingency Mitigation under review potential
SPS
31596 SOUTH 60.0 31600 P1-2:A3:77:_PIT #1-HAT CREEK #2-BURNEY ol
108 ' 60kV [0] & P1-2:A3:71;_COTTONWD- P6 Multiple NConv <100 <100 <100 <100 <100 <100 <100 <100 <100 o , ,
INSKIP  60.0 1 COLEMAN 60KV [0] Contingency Mitigation under review potential
SPS

California ISO/MID/RT

August 15, 2016
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2016-2017 I1SO Reliability Assessment - Study Results

Study Area: PG&E North Valley

%\?}_r California ISO

Thermal Overloads
Loading (%) Potential Mitigation Solutions
3 _ Category 2021 SP 2026
ID Overloaded Facility Worst Contingency Category Description 2018 Summer|2021 Summer|2026 Summer| 2018 Spring |2021 Summer| 2018 SP No | 2021 SP No Heavy 2018 SP No |Retirement of
Peak Peak Peak Off-Peak Light Load BTM-PV AAEE Renewable & BTM-PV QF
Min Gas Gen Generations
1-2:A3:71: D-COLEMAN
31600 INSKIP 60.0 31602 P A3:71:_COTTONWD-COLEMAN 60kv Multiple e . .
109 COLEMAN  60.0 1 [0] & P1-2:A3:73:_COTTONWD-RED BLFF P6 Contingency <100 NConv <100 <100 <100 <100 NConv NConv <100 <100 Mitigation under review potential
’ 60kV [6440] SPS
31600 INSKIP 60.0 31602 P1-2:A3:77:_PIT #1-HAT CREEK #2-BURNEY ol
10 | O EMAN 600 1 60kV [0] & P1-2:A3:71:_COTTONWD- P6 Co“::;'g‘;:w NConv <100 <100 <100 <100 <100 <100 <100 <100 U0 | e review botential
' COLEMAN 60KV [0] § P
SPS
1-1:A3:1: SPIAND2 1 itl&P1
31602 COLEMAN  60.0 31606 | - A3LiSPIAND2 13kViGen Unit1& Multiple . . .
111 2:A3:73:_COTTONWD-RED BLFF 60kV P6 ) 148 154 <100 <100 <100 160 158 154 <100 <100 Mitigation under review potential
CLMNIJCT 60.01 (6440] Contingency ops
112 31604 COTTONWD 60.0 31607 [P1-1:A3:1:_SPIAND2 13kV Gen Unit1 & P1 PG Multiple 96 99 100 100 100 102 102 99 100 100 Mitigati d . tential
REDBIT 60.0 1 2:A3:72:_COLEMAN-RED BLUFF 60kV [0] Contingency < < < < < splslga 'on underreview potentia
1-1:A3:1: SPIAND2 1 itl&P1
31606 CLMNJCT  60.0 31608 | - A3Li_SPIAND2 13kViGen Unit1& Multiple . . .
113 2:A3:73:_COTTONWND-RED BLFF 60kV P6 ) 105 110 <100 <100 <100 113 113 110 <100 <100 Mitigation under review potential
RED BLFF 60.0 1 [6440] Contingency SpS
114 31607 REDBJT 60.0 31608 P1-1:A3:1:_SPIAND2 13kV Gen Unit1 & P1 PG Multiple 96 99 100 100 100 102 102 99 100 100 Mitigati d . tential
REDBLFF  60.0 1 2:A3:72:_COLEMAN-RED BLUFF 60kV [0] Contingency < < < < < splslga 'on underreview potentia
1-1:A3:76: L T11 L T2
31611 RASNJNT 60.0 31603 P A3:76:_COLUSG Bkv &,CO UG Multiple
115 18kV & COLUSST1 18kV Gen Units & P1- P6 . <100 <100 101 <100 <100 <100 <100 <100 101 101 . . .
CANALTP 60.0 2 Contingency Mitigation under review potential
2:A3:100:_COTWD_F-NewBus #1 230kV [0] SPS
31677 GRSFIT  60.0 31689 ELiz|" L 2*A3:45:_CARIBOU-PALERMO 115kV (0] Multiple
116 TWN 600 1 & P1-2:A3:22: CARIBOU-TABLE MTN P6 Contingency <100 <100 <100 <100 <100 <100 <100 NConv <100 <100
' 230kV [4440] Sensitivity under review
31677 GRSFIJT 60.0 31689 ELIZ|P1-3:A3:22: CARIBOU 230/230kVTB 11 & i
117 - / , P6 Multiple <100 <100 <100 <100 <100 NConv <100 <100 NConv <100
TWN 60.01 P1-1:A3:37:_CRBU 1 12kV Gen Unit 1 Contingency
- Sensitivity under review
P1-2:A3:45: CARIBOU-PALERMO 115kV [0
31683 EST Q1 60.0 31689 ELIZ — (0] Multiple
118 TWN 600 1 & P1-2:A3:22: CARIBOU-TABLE MTN P6 Contingency <100 <100 <100 <100 <100 <100 <100 NConv <100 <100
' 230kV [4440] Sensitivity under review
31683 EST Q1 60.0 31689 ELIZ|P1-3:A3:22: CARIBOU 230/230kvVTB 11 & i
119 |y o 0Q1 PL1A3 37, CRBU 1 12kV/Gen Unit 1 P6 Co“:::'g‘;':cy <100 <100 <100 <100 <100 NConv <100 <100 NConv <100
' U= Sensitivity under review
31688 SP| 60.0 38056 PLMS- P1-2:A3:45: CARIBOU-PALERMO 115kV [0] Multiple
120 SRA 600 1 & P1-2:A3:22: CARIBOU-TABLE MTN P6 Contingency NConv <100 NConv <100 <100 NConv <100 NConv NConv NConv
' 230kV [4440] Sensitivity under review
P1-2:A3:45: CARIBOU-PALERMO 115kV [0]
31690 CARIBOU 60.0 31677 _ i
121 & P1-2:A3:22;_CARIBOU-TABLE MTN P6 Multiple <100 <100 <100 <100 <100 <100 <100 NConv <100 <100

GRSFIT 60.01

230kV [4440]

Contingency

Sensitivity under review

California ISO/MID/RT
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2016-2017 I1SO Reliability Assessment - Study Results

Study Area: PG&E North Valley

%\?}_r California ISO

Thermal Overloads
Loading (%) Potential Mitigation Solutions
B _ Category 2021 SP 2026
ID Overloaded Facility Worst Contingency Category Description 2018 Summer|2021 Summer|2026 Summer| 2018 Spring |2021 Summer| 2018 SP No | 2021 SP No Heavy 2018 SP No |Retirement of
Peak Peak Peak Off-Peak Light Load BTM-PV AAEE Renewable & BTM-PV QF
Min Gas Gen Generations
31690 CARIBOU 60.0 31677 [P1-3:A3:22: CARIBOU 230/230kV TB 11 & i
122 - / ) P6 Multiple <100 <100 <100 <100 <100 NConv <100 <100 <100 <100
GRSFIJT 60.01 P1-1:A3:37:_CRBU 1 12kV Gen Unit 1 Contingency
- Sensitivity under review
32200 PEASE 115 31506 |- 27A3:29: TBLMT D-TBL MT E 230kV [0] Multiple . . .
123 & P1-2:A3:28: TABLE MTN-RIO OSO 230kV P6 . <100 <100 <100 106 <100 <100 <100 <100 <100 <100 Mitigation under review potential
HONCJT1 1151 - Contingency
[5700] SPS
45087 DELTA 115 31468 P1-3:A3:4:_COTWD_E2 230/60kV TB 2 & Multipl
124 - - / P6 ultiple <100 <100 <100 <100 <100 NConv <100 <100 <100 <100 L .
CASCADE 115 1 P1-3:A3:5:_COTWD_E 230/60kV TB 3 Contingency Sensitivity under review
31500 BUTTE 115 31501 cHicoTp1 "/ LiA3:4_Sycamore Creek-Notre Dame- Multiple
125 115 1 Table Mountain and Table Mountain-Butte P7 Contingency 110 107 <100 <100 <100 116 110 107 <100 <100
No.2 115 kV Lines Mitigation under review
31501 CHICOTP1 115 31504 TBLE P7-1:A3:4_Syc.amore Creek-Notre I?ame- Multiple
126 MTN 115 1 Table Mountain and Table Mountain-Butte P7 Contingency 126 121 <100 <100 <100 132 125 121 <100 <100
No.2 115 kV Lines Mitigation under review
127 31602 COLEMAN 60.0 31606 P7-1:A3:1_Cottonwood-Benton No.1 and p7 Multiple 147 153 <100 <100 <100 159 157 153 <100 <100
CLMN JCT 60.0 1 Cottonwood-Red Bluff 60 kV Lines Contingency L .
Mitigation under review
31606 CLMN JCT 60.0 31608 RED |P7-1:A3:1_Cottonwood-Benton No.1 and Multiple
128 BLEF 60.0 1 Cottonwood-Red BIUff 60 KV Lines P7 Contingency 105 110 <100 <100 <100 113 113 110 <100 <100
Mitigation under review
California ISO/MID/RT August 15, 2016
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2016-2017 1SO Reliability Assessment - Study Results

Study Area: PG&E North Valley

Voltage Deviations

&> California ISO

Post Cont. Voltage Deviation %

2021 SP
2026
ID Substation Worst Contingency Category Ca eqgory 2018 2021 Summer 2026 2018 Spring 2021 2018 SP No | 2021 SP No Heavy 2018 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
1 CANALTP 60 kV P1-1:A3:8:_NEO REDB 14kV Gen Unit 1 P1 Const'i:g':ncy 10.1 8.9 10.3 9.2 8.9 Explore potential mitigation
2 CR CANAL 60 kV P1-1:A3:8:_NEO REDB 14kV Gen Unit 1 P1 Constli:gljncy 10.1 8.9 5.0 10.4 9.2 8.9 North Valley Action Plan
3 NEO REDT 60 kV P1-1:A3:8:_NEO REDB 14kV Gen Unit 1 P1 Const'i:g':ncy 10.1 8.9 5.0 10.4 9.3 9.0 Explore potential mitigation
4 RASN INT 60 kV P1-1:A3:8:_NEO REDB 14kV Gen Unit 1 P1 Constli:gljncy 10.1 8.9 10.3 9.2 8.9 Explore potential mitigation
P1-2:A3:73:_ COTTONWD-RED BLFF 60kV i . e
5 RED BLFF 60 kV - P1 S!ngle 11.1 11.8 12.1 12.3 11.8 Explore potential mitigation
[6440] Contingency
6 TYLER 60 kV P1-1:A3:8:_NEO REDB 14kV Gen Unit 1 P1 Constli:gljncy 10.1 8.9 10.3 9.2 8.9 Explore potential mitigation
P2-3:A3:72:_COTTONWD - MA 60kV & i . e
7 ANDERSON 60 kV - . P2 S!ngle 24.4 25.8 214 Explore potential mitigation
COTTONWND-RED BLFF line Contingency
P2-3:A3:74:_COTTONWD - MA 60kV & Single . e
8 ANDERSON 60 kV iy P2 . 21.2 24.8 Explore potential mitigation
COTTONWOOD #1 line Contingency piore p g
i Volt Volt Volt . e
9 BIGBEND 115KV P2-2:A3:24:_TBL MT D 230kV Section 1D P2 Single ortege | Yolage | TOTABE ey nlore potential mitigation
Contingency Collapse Collapse Collapse
P2-4:A3:22: TBL MT D Section 1D & TBL Single Voltage Voltage Voltage Voltage Voltage Voltage . T
10 BIGBEND 115kv MT E Section 1E 230kV P2 Contingency | Collapse Collapse Collapse | Collapse 11.2 Collapse | Collapse Explore potential mitigation
P2-3:A3:44:_PALERMO - 1D 115kV & i . e
11 |BIG MDWS 60KV ~ ) P2 Single 13.2 133 133 11.0 13.4 135 13.2  |Explore potential mitigation
PALERMO-WYANDOTTE line Contingency
P2-3:A3:44:_PALERMO - 1D 115kV & i .
12 BUTTVLLY 115kV - . P2 S!ngle 12.3 12.3 12.4 11.3 12.5 12.6 12.3  [Expand scope of Caribou Thermal SPS
PALERMO-WYANDOTTE line Contingency
P2-3:A3:44:_PALERMO - 1D 115kV & i .
13 [CARIBOU 60kV - ) P2 Single 13.6 13.7 13.8 122 13.8 14.0 13.7  |Caribou Thermal SPS
PALERMO-WYANDOTTE line Contingency
P2-3:A3:44:_PALERMO - 1D 115kV & i .
14 |CARIBOU 115kV - ) P2 Single 12.4 12.4 125 11.4 126 12.7 124 |Caribou Thermal SPS
PALERMO-WYANDOTTE line Contingency
P2-4:A3:18: COTWD_F2 Section 2F & i .
15 CASCADE 60 kV - - ection P2 S!ngle 9.6 15.1 9.7 14.6 8.6 Expand scope of NVLY Action Plan
COTWD_E2 Section 2E 230kV Contingency
P2-4:A3:18:_COTWD_F2 Section 2F & Single ,
16 CASCADE 115kV - . P2 . 10.2 15.9 10.3 15.4 9.2 Expand scope of NVLY Action Plan
COTWD_E?2 Section 2E 230kV Contingency p p
P2-3:A3:44:_PALERMO - 1D 115kV & i .
17 |CHESTER 60 kV - ) P2 Single 13.1 13.1 13.2 9.2 13.2 13.4 13.1  |Caribou Thermal SPS
PALERMO-WYANDOTTE line Contingency
i I I Volt Volt Volt . e
18 |CLMNFSH 60KV P2-2:A3:63:_COTTONWD 60KV Section MA | P2 Single Voltage | Voltage 5.2 otase | Vottage | Volase Explore potential mitigation
Contingency | Collapse Collapse Collapse Collapse Collapse
P2-3:A3:72:_COTTONWD - MA 60kV & i . e
19 COTTONWD 60 kV = . P2 S!ngle 25.2 26.6 223 Explore potential mitigation
COTTONWND-RED BLFF line Contingency
P2-3:A3:74:_COTTONWD - MA 60kV & Single . e
20 COTTONWD 60 kV iy P2 . 22.1 6.4 25.7 Explore potential mitigation
COTTONWOOQOD #1 line Contingency P P J
P2-4:A3:18: COTWD_F2 Section 2F & i . e
21 |coTwb_E2 230kV —-0TWB_Fe section P2 Single 133 9.3 5.1 19.1 135 20.7 9.7 18.0  |Explore potential mitigation
- COTWD_E2 Section 2E 230kV Contingency
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2016-2017 1SO Reliability Assessment - Study Results

Study Area: PG&E North Valley

Voltage Deviations

&> California ISO

Post Cont. Voltage Deviation %

2021 SP
2026
ID Substation Worst Contingency Category Categor y 2018 2021 Summer 2026 2018 Spring 2021 2018 SP No | 2021 SP No Heavy 2018 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
P2-4:A3:18: COTWD_F2 Section 2F & Single . T
22 COTWDPGE 115 kV - . P2 : 11.3 7.1 16.4 11.5 18.9 7.5 16.2  [Explore potential mitigation
COTWD_E2 Section 2E 230kV Contingency plore p g
[ Volt Volt o
23 |DIRYVLLE 60kvV P2-2:A3:63:_COTTONWD 60KV Section MA | P2 Single 7.7 otage | Votage Explore potential mitigation
Contingency Collapse Collapse
P2-3:A3:71:_COTTONWD - MA 60kV & Single Voltage Voltage L
24 DIRYVLLE 60 kV COTTONWD-COLEMAN line P2 Contingency | Collapse Collapse 81.6 Explore potential mitigation
i Volt Volt Volt Volt Volt .
25  [ELIZTWN 60KV P2-2:A3:24:_TBL MT D 230KV Section 1D P2 Single ottase 5.7 otage | ToRagE | TORage | VORABE Np nand scope of Caribou Thermal SPS
Contingency Collapse Collapse Collapse Collapse Collapse
P2-4:A3:22: TBL MT D Section 1D & TBL i Volt Volt Volt Volt .
26 ELIZTWN 60 kV - ! P2 S'.ngle otase otase otase otase Expand scope of Caribou Thermal SPS
MT E Section 1E 230kV Contingency | Collapse Collapse Collapse Collapse
[ Volt Volt Volt Volt Volt Volt o
27 [EsTaNcy 60kv P2-2:A3:24:_TBL MT D 230kV Section 1D P2 Single ottase 6.2 otege | ToRage | Torage | Votage | YOS pyhlore potential mitigation
Contingency Collapse Collapse Collapse Collapse Collapse Collapse
P2-4:A3:22:_TBL MT D Section 1D & TBL Single Voltage Voltage Voltage . T
28 ESTQNCY 60 kV MT E Section 1E 230kV P2 Contingency | Collapse Collapse | Collapse Explore potential mitigation
P2-4:A3:18:_COTWD_F2 Section 2F & i .
29 [FRNCHGLH 60 kv - P2 Single 8.6 8.7 133 9.2 [North Valley Action Plan
COTWD_E2 Section 2E 230kV Contingency
P2-4:A3:8: COTWDPGE 115kV - Section 2D i .
30 |FRNCHGLH 60kV - ! P2 Single 7.6 15.6 North Valley Action Plan
& 1D Contingency
P2-4:A3:18:_COTWD_F2 Section 2F & i . e
31 [FRSTGLEN 115KV - P2 Single 6.4 113 6.5 10.4 7.5 |Explore potential mitigation
COTWD_E2 Section 2E 230kV Contingency
P2-3:A3:44: PALERMO - 1D 115kV & i .
32 |GANSNER 60 kV ~ ) P2 Single 13.9 14.0 14.0 12.4 14.1 14.2 13.9  |North Valley Action Plan
PALERMO-WYANDOTTE line Contingency
i Volt Volt . e
33 |GERBER 60KV P2-2:A3:63:_COTTONWD 60KV Section MA | P2 Single 10.6 otage | Votage Explore potential mitigation
Contingency Collapse Collapse
P2-3:A3:71:_COTTONWD - MA 60kV & Single Voltage Voltage Voltage L
34 GERBER 60 kV COTTONWD-COLEMAN line P2 Contingency | Collapse Collapse Collapse Explore potential mitigation
35  [GIRVAN 60KV P2-2:A3:62:_COTTONWD 60KV Section 1D | P2 Constli:gljncy 9.6 9.7 103 10.1 9.8 5.0  |Explore potential mitigation
i Volt Volt . e
36 |GRBRICT 60KV P2-2:A3:63:_COTTONWD 60kV Section MA | P2 Single 10.5 oltage | Voltage Explore potential mitigation
Contingency Collapse Collapse
P2-3:A3:71:_COTTONWD - MA 60kV & i Volt Volt . e
37 GRBR JCT 60 kV - i P2 S!ngle otage otage 91.9 Explore potential mitigation
COTTONWD-COLEMAN line Contingency | Collapse Collapse
P2-4:A3:22:_TBL MT D Section 1D & TBL Single Voltage Voltage Voltage Voltage Voltage Voltage Voltage Voltage Voltage .
38 GRIZZLY1 115kv MT E Section 1E 230kV P2 Contingency | Collapse Collapse Collapse Collapse >:2 Collapse Collapse Collapse Collapse Collapse Expand Scope of Caribou Thermal SPS
P2-3:A3:44:_PALERMO - 1D 115kV & i .
39 |GRYSFLT 60KV - ) P2 Single 13.8 13.9 13.9 12.4 14.0 14.1 13.9  |Caribou Thermal SPS
PALERMO-WYANDOTTE line Contingency
P2-3:A3:44: PALERMO - 1D 115kV & i .
40  [HMLTNBR 60kvV ~ ) P2 Single 12.7 12.8 12.9 9.9 12.9 13.0 12.7  |North Valley Action Plan
PALERMO-WYANDOTTE line Contingency
P2-3:A3:44:_PALERMO - 1D 115kV & i .
41 |HOWELLS 60KV - ) P2 Single 13.8 13.9 13.9 12.4 14.0 14.1 13.9  |Caribou Thermal SPS
PALERMO-WYANDOTTE line Contingency
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2016-2017 1SO Reliability Assessment - Study Results

Study Area: PG&E North Valley

Voltage Deviations

&> California ISO

Post Cont. Voltage Deviation %
2021 SP 2026
ID Substation Worst Contingency Category Categor y 2018 2021 Summer 2026 2018 Spring 2021 2018 SP No | 2021 SP No Heavy 2018 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
P2-4:A3:18: COTWD_F2 Section 2F & Single . T
42 JESSUP  115kV - . P2 . 10.9 6.1 15.9 11.1 17.8 6.4 14.3 Explor ntial mitigation
COTWD_E2 Section 2E 230kV Contingency plore potential mitigatio
P2-4:A3:18:_COTWD_F2 Section 2F & i .
43 [KESWICK 60 kv —-o P2 section P2 Single 9.3 14.7 9.4 14.2 89  |NVLY Action Plan
COTWD_E2 Section 2E 230kV Contingency
i Volt Volt . e
44 |LPFBSP 60KV P2-2:A3:63:_COTTONWD 60kV Section MA | P2 Single 10.5 oltage | Voltage Explore potential mitigation
Contingency Collapse Collapse
P2-3:A3:71:_COTTONWD - MA 60kV & i Volt Volt Volt . o
45 LPFBSP 60kV - i P2 S!ngle otase otase o tage Explore potential mitigation
COTTONWD-COLEMAN line Contingency | Collapse Collapse Collapse
i Volt Volt . e
46 |LSMLNSJ 60KV P2-2:A3:63:_COTTONWD 60kV Section MA | P2 Single 7.7 oltage | Voltage Explore potential mitigation
Contingency Collapse Collapse
P2-3:A3:71:_COTTONWD - MA 60kV & i Volt Volt Volt . o
47 LS MLNSJ 60 kV - i P2 S!ngle otase otase o tage Explore potential mitigation
COTTONWD-COLEMAN line Contingency | Collapse Collapse Collapse
P2-4:A3:18: COTWD_F2 Section 2F & Single . T
48 MTN GATE 60 kV - . P2 . 9.7 15.3 9.9 14.8 8.7 Explor ntial mitigation
COTWD_E2 Section 2E 230kV Contingency plore potental mitigatio
P2-4:A3:18:_COTWD_F2 Section 2F & i .
49  |OREGNTRL 60KV = P2 Single 7.3 115 7.4 12.0 7.9 |Expand Scope of NVLY Action Plan
COTWD_E2 Section 2E 230kV Contingency
P2-4:A3:18: COTWD_F2 Section 2F & i .
50  |OREGNTRL 115 kV —~OTWD_ ! P2 Single 10.3 15.9 10.5 15.8 101 |Expand Scope of NVLY Action Plan
COTWD_E2 Section 2E 230kV Contingency
P2-4:A3:18:_COTWD_F2 Section 2F & i . e
51 |PANRAMA 115KV -0 TWB_F2 section P2 Single 11.0 6.7 16.1 11.1 18.9 7.1 162 |Explore potential mitigation
COTWD_E2 Section 2E 230kV Contingency
. Single Voltage Voltage Voltage Voltage Voltage Voltage . _—
52 PLMS JCT 60 kV P2-2:A3:24:_TBL MT D 230kV Section 1D P2 . 6.2 Explore potential mitigation
Contingency Collapse Collapse Collapse Collapse Collapse Collapse
P2-4:A3:22: TBL MT D Section 1D & TBL i Volt Volt Volt . e
53 PLMSJCT 60 kV ~ P2 S!ngle otase otase otase Explore potential mitigation
MT E Section 1E 230kV Contingency | Collapse Collapse Collapse
P2-4:A3:18: COTWD_F2 Section 2F & i .
54 |pPL 60KV —-OTWD_ ! P2 Single 9.8 15.3 9.9 14.9 8.7  |North Valley Action Plan
COTWD_E2 Section 2E 230kV Contingency
i Volt . e
55  |REDBLFF 60kV P2-2:A3:63:_COTTONWD 60KV Section MA | P2 Single 9.2 ottase Explore potential mitigation
Contingency Collapse
P2-3:A3:71:_COTTONWD - MA 60kV & Single Voltage Voltage Voltage L
56 RED BLFF 60 kV COTTONWD-COLEMAN line P2 Contingency | Collapse Collapse Collapse Explore potential mitigation
P2-3:A3:74:_COTTONWD - MA 60kV & i Volt . e
57 RED BLFF 60 kV y . P2 S!ngle o tage Explore potential mitigation
COTTONWOOQOD #1 line Contingency Collapse
P2-4:A3:18: COTWD_F2 Section 2F & Single . T
58 SMPSN-AN 115 kV - . P2 . 10.9 6.7 16.1 111 18.9 7.1 16.2 Explore potential mitigation
COTWD_E2 Section 2E 230kV Contingency piore p g
P2-3:A3:44:_PALERMO - 1D 115kV & i .
59 [SPANSHCK 60KV - ) P2 Single 13.9 13.9 14.0 12.4 14.1 14.2 139  |Caribou Thermal SPS
PALERMO-WYANDOTTE line Contingency
i Volt Volt Volt Volt Volt Volt . e
60 |SPl 60KV P2-2:A3:24:_TBL MT D 230kV Section 1D P2 Single oltage 6.2 otage | FoRage | Torage | VOotage | YOS Iy hlore potential mitigation
Contingency Collapse Collapse Collapse Collapse Collapse Collapse
P2-4:A3:22: TBL MT D Section 1D & TBL i Volt Volt Volt . e
61 SPI 60 kV ~ P2 S!ngle otase otase otase Explore potential mitigation
MT E Section 1E 230kV Contingency | Collapse Collapse Collapse
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2016-2017 1SO Reliability Assessment - Study Results

Study Area: PG&E North Valley

Voltage Deviations

&> California ISO

Post Cont. Voltage Deviation %
2021 SP 2026
ID Substation Worst Contingency Category Categor y 2018 2021 Summer 2026 2018 Spring 2021 2018 SP No | 2021 SP No Heavy 2018 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
P2-4:A3:18: COTWD_F2 Section 2F & Single . T
62 SPIAND2  115kV - . P2 : 10.8 15.7 11.0 17.5 13.7  |Explore potential mitigation
COTWD_E?2 Section 2E 230kV Contingency plore p g
P2-4:A3:18:_COTWD_F2 Section 2F & i .
63  |STLLWATR 60KV -0 TWE_e Section P2 Single 15.1 14.6 NVLY Action Plan
COTWD_E2 Section 2E 230kV Contingency
P2-4:A3:18: COTWD_F2 Section 2F & Single . T
64 TAP65 60 kV - . P2 . 11.3 11.9 Explore potential mitigation
COTWD_E2 Section 2E 230kV Contingency piore p g
P2-4:A3:18:_COTWD_F2 Section 2F & i . e
65  |TRINITY 60KV -0 B2 section P2 Single 11.3 12.0 Explore potential mitigation
COTWD_E2 Section 2E 230kV Contingency
P2-4:A3:18: COTWD_F2 Section 2F & Single . T
66 TRINITY 115 kV - . P2 . 11.7 12.3 Explore potential mitigation
COTWD_E?2 Section 2E 230kV Contingency piore p g
i Volt Volt . e
67  |TYLERIT 60KV P2-2:A3:63:_COTTONWD 60KV Section MA | P2 Single 10.5 otage | Votage Explore potential mitigation
Contingency Collapse Collapse
P2-3:A3:71:_ COTTONWD - MA 60kV & Single Voltage Voltage Voltage L
- . 1.
68 TYLERJT 60 kV COTTONWD-COLEMAN line P2 Contingency | Collapse Collapse Collapse 91.8 Explore potential mitigation
P2-3:A3:44:_PALERMO - 1D 115kV & i .
69  |ULTRWSD 60kv — ) P2 Single 123 12.4 125 12.4 126 123 |North Valley Action Plan
PALERMO-WYANDOTTE line Contingency
i Volt Volt . e
70 |VINA  60kvV P2-2:A3:63:_COTTONWD 60kV Section MA | P2 Single 7.7 oltage | Voltage Explore potential mitigation
Contingency Collapse Collapse
P2-3:A3:71:_COTTONWD - MA 60kV & i Volt Volt . e
71 VINA  60kV - i P2 S!ngle otage otage 82.5 Explore potential mitigation
COTTONWD-COLEMAN line Contingency | Collapse Collapse
P2-3:A3:44: PALERMO - 1D 115kV & i .
72 |wesTwooD 60 kv - _ P2 Single 12.3 12.3 12.4 12.4 126 123 |North Valley Action Plan
PALERMO-WYANDOTTE line Contingency
P2-4:A3:18:_COTWD_F2 Section 2F & i . .
73 |WHEELBR 115kV -0 TWB_F2 section P2 Single 10.9 16.1 111 18.9 162 |Explore potential mitigation
COTWD_E2 Section 2E 230kV Contingency
P2-4:A3:18: COTWD_F2 Section 2F & Single . T
74 WILDWOOD 115 kV - . P2 . 12.7 12.8 10.0  |Explore potential mitigation
COTWD_E?2 Section 2E 230kV Contingency piore p g
P2-3:A3:44:_PALERMO - 1D 115kV & i Volt Volt Volt Volt Volt Volt Volt Volt . N
75 WYANDTTE 115 kV - ) P2 S!ngle otase otase otase o tage o tage o tage otage o tage Explore potential mitigation
PALERMO-WYANDOTTE line Contingency | Collapse Collapse Collapse Collapse Collapse Collapse Collapse Collapse
P2-1:A3:14: CARIBOU-TABLE MTN 230kV i Volt Volt Volt Volt Volt Volt Volt Volt Volt . e
76 BIG BEND 115 kV N P2-1 S!ngle oltage oltage oltage otage 10.6 ottage oltage otase otase otase Explore potential mitigation
[4440] (BELDENTP-TBL MT D) Contingency | Collapse Collapse Collapse Collapse Collapse Collapse Collapse Collapse Collapse
P2-1:A3:95:_NEO REDT-RASN JNT 60kV [0 i . .
77 |CANALTP 60kV - 01 pyg Single 9.9 8.7 10.2 9.0 8.8 Explore potential mitigation
No Fault Contingency
P2-1:A3:95: NEO REDT-RASN JNT 60kV [0 i .
78 |CRCANAL 60KV - 0T pyg Single 9.9 8.7 10.2 9.1 8.8 North Valley Action Plan
No Fault Contingency
P2-1:A3:91: COLEMAN-RED BLUFF 60kV i . .
79  |DIRYVLLE 60 kv = P2-1 Single 10.1 10.6 11.0 10.9 10.7 Explore potential mitigation
[6440] (COLEMAN-CLMN JCT) Contingency
P2-1:A3:14: CARIBOU-TABLE MTN 230kV i Volt Volt Volt Volt Volt Volt Volt Volt Volt .
80 ELIZTWN 60kV ~ P2-1 S!ngle oltage ottage ottage ottage 5.7 ottage ottage oltage otase otase Expand Scope of Caribou Thermal SPS
[4440] (BELDENTP-TBL MT D) Contingency | Collapse Collapse Collapse Collapse Collapse Collapse Collapse Collapse Collapse
P2-1:A3:14:_CARIBOU-TABLE MTN 230kV i Volt Volt Volt Volt Volt Volt Volt Volt Volt . N
81 EST Ql 60 kV _ P2-1 S!ngle oltage oltage oltage oltage 6.2 oltage Oltage oltage Ooltage oltage Explore potentlal mltlgatlon
[4440] (BELDENTP-TBL MT D) Contingency | Collapse Collapse Collapse Collapse Collapse Collapse Collapse Collapse Collapse
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2016-2017 1SO Reliability Assessment - Study Results

Study Area: PG&E North Valley

Voltage Deviations

&> California ISO

Post Cont. Voltage Deviation %

2021 SP
2026
. . Categor . T .
ID Substation Worst Contingency Category | gory 2018 o001 summerl 2926|2018 Spring 2021 | ,0i8spno l20215P No | HE™Y | 2018 5P No | Retiroment Potential Mitigation Solutions
escription Summer Summer Summer Renewable
Peak Off-Peak ) BTM-PV AAEE . BTM-PV of QF
Peak Peak Light Load & Min Gas .
Generations
Gen
P2-1:A3:14: _CARIBOU-TABLE MTN 230kV Single Voltage Voltage Voltage Voltage Voltage Voltage Voltage Voltage Voltage . T
82 ESTQNCY 60 kv [4440] (BELDENTP-TBL MT D) P2-1 Contingency | Collapse Collapse Collapse Collapse 6.2 Collapse Collapse Collapse Collapse Collapse Explore potential mitigation
P2-1:A3:14:_CARIBOU-TABLE MTN 230kV Single Voltage Voltage Voltage Voltage Voltage Voltage Voltage Voltage Voltage .
83 GRIZJCT 115kv [4440] (BELDENTP-TBL MT D) P2-1 Contingency | Collapse Collapse Collapse | Collapse >1 Collapse | Collapse | Collapse | Collapse | Collapse Expand Scope of Canbou Thermal SPS
P2-1:A3:91:_ COLEMAN-RED BLUFF 60kV Single e
84 LS MLJT 60kVv (6440] (COLEMAN-CLMN icT) P2-1 Contlingency 10.2 10.8 11.1 11.1 10.8 Explore potential mitigation
P2-1:A3:14:_CARIBOU-TABLE MTN 230kV Single Voltage Voltage Voltage Voltage Voltage Voltage Voltage Voltage Voltage . e
85 PLMSJCT 60 kv [4440] (BELDENTP-TBL MT D) P2-1 Contingency | Collapse Collapse Collapse | Collapse 62 Collapse | Collapse | Collapse | Collapse | Collapse Explore potential mitigation
P2-1:A3:95:_NEO REDT-RASN JNT 60kV [0 ing! e
86 RASN JNT 60 kV No Fault - (0] P2-1 Cor?t::g:ncy 9.9 8.7 10.2 9.0 8.8 Explore potential mitigation
P2-1:A3:14:_CARIBOU-TABLE MTN 230kV Single Voltage Voltage Voltage Voltage Voltage Voltage Voltage Voltage Voltage . N
87 SP! 60 kv [4440] (BELDENTP-TBL MT D) P2-1 Contingency | Collapse Collapse Collapse | Collapse 6-2 Collapse | Collapse | Collapse | Collapse | Collapse Explore potertial miiigation
P2-1:A3:95:_NEO REDT-RASN JNT 60kV [0 ing! e
88 TYLER 60 kV No Fault - (0] P2-1 Cor?t::g:ncy 9.9 8.7 10.2 9.0 8.8 Explore potential mitigation
P2-1:A3:91:_ COLEMAN-RED BLUFF 60kV Singl e
89 VINA 60 kV (6440] (COLEI\/IAN-CLI\/IN icT) P2-1 Contli:gsncy 10.3 10.8 11.2 11.1 10.9 Explore potential mitigation
90 RED BLEF 60 kv P7-1:A3:1_Cottonwood-Benton No.1 and p7 Multiple 10.9 116 119 . 116 Exol tential mitioati
Cottonwood-Red Bluff 60 kV Lines Contingency ' ' : : : Xplore potential mitigation
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2016-2017 I1SO Reliability Assessment - Study Results

Study Area: PG&E North Valley

High/Low Voltage  \ ’ -
gh/! g & California ISO
Voltage (PU) Potential Mitigation Solutions
. . Cat
ID Substation Worst Contingency Category Deiciﬁoiir;/n 2018 summer | 2021 Summer | 2026 Summer |2018 Spring Off{ 2021 summer | 2018SPNo | 2021 5P No 2:21 > ';Iea;y 2018sPNo | 2026 )
Peak Peak Peak Peak Light Load BTM-PV AAEE Ne”r:]eév:S Geen BTM-PV Q;g;izrearltioons
P1-2:A3:73:_COTTONWD-RED BLFF Single . e
1 DIRYVLLE 60 kV 60KV [6440] P1 Contingency 0.89 0.89 0.88 0.88 0.89 Explore potential mitigation
P1-2:A3:73: COTTONWD-RED BLEE Short Term: Coleman Thermal SPS,
~LIASI/30_ - Single k .
2 LS MLJT 60kV 60KV [6440] P1 Contingency 0.88 0.87 0.87 0.87 0.87 :ong T:rm. Red Bluff Area Substation
rojec
P1-2:A3:73:_COTTONWD-RED BLFF Single . e
3 LS MLNSJ 60 kV 60KV [6440] P1 Contingency 0.88 0.87 0.87 0.87 0.87 Explore potential mitigation
P1-2:A3:73:_COTTONWD-RED BLFF Single . e
4 RED BLFF 60 kV 60KV [6440] P1 Contingency 0.87 0.86 0.86 0.85 0.86 Explore potential mitigation
P1-2:A3:73: COTTONWD-RED BLEF | Short Term: Coleman Thermal SPS,
~ZIASI/5 - Single . i
5 VINA 60 kV 60KV [6440] P1 Contingency 0.88 0.87 0.87 0.86 0.87 IF;ong Tterm. Red Bluff Area Substation
rojec
6 HAT CRK1 60kV P1-3:A3:59: HAT CRK1 6.6/60kV TB 1 . Single 1.10 Install reactive device
ontingency
7 HAT CRK2 60 kV P1-3:A3:59: HAT CRK1 6.6/60kV TB 1 Constiir;gglzncy 1.10 Install reactive device
8 PIT1 60kV P1-3:A3:59: HAT CRK1 6.6/60kV TB 1 . Single 1.10 Install reactive device
ontingency
P2-3:A3:72:_COTTONWD - MA 60kV & Single ;
9 ANDERSON 60 kV COTTONWD-RED BLEE line P2 Contingency 0.78 0.76 0.81 North Valley Action Plan
P2-3:A3:74:_COTTONWD - MA 60kV & Single .
10 ANDERSON 60 kV COTTONWOOD #1 line P2 Contingency 0.81 0.77 North Valley Action Plan
P2-4:A3:18:_COTWD_F2 Section 2F & Single .
11 ANTLER 60 kV COTWD._ E2 Section 2E 230kV P2 Contingency 0.89 0.85 0.89 0.84 North Valley Action Plan
P2-3:A3:44:_PALERMO - 1D 115kV & Single .
12 BIG MDWS 60 kV PALERMO-WYANDOTTE line P2 Contingency 0.88 0.88 0.88 0.88 0.88 0.88 Expand Scope of Caribou Thermal SPS
P2-3:A3:44: PALERMO - 1D 115kV & Single ;
13 CARIBOU 60 kV PALERMO-WYANDOTTE line P2 Contingency 0.88 0.88 0.88 0.88 0.88 0.88 Expand Scope of Caribou Thermal SPS
P2-4:A3:18:_COTWD_F2 Section 2F & Single .
14 CASCADE 60 kV COTWD_E2 Section 2 230kV P2 Contingency 0.86 0.86 Expand Scope of NVLY Action Plan
P2-4:A3:18:_COTWD_F2 Section 2F & Single .
15 CASCADE 115 kV COTWD__E2 Section 2 230KV P2 Contingency 0.85 0.90 0.85 Expand Scope of NVLY Action Plan
P2-3:A3:44:_PALERMO - 1D 115kV & Single .
16 CHESTER 60 kV PALERMO-WYANDOTTE line P2 Contingency 0.85 0.85 0.85 0.85 0.85 0.85 Expand Scope of Caribou Thermal SPS
P2-2:A3:63:_COTTONWD 60kV Section Single Voltage Voltage Voltage Voltage Voltage . e
17 CLMN FSH 60 kV MA P2 Contingency Collapse Collapse Collapse Collapse Collapse Explore potential mitigation
P2-2:A3:63:_COTTONWD 60kV Section Single Voltage Voltage Voltage Voltage Voltage . e
18 CLMN TAP 60 kV MA P2 Contingency Collapse Collapse Collapse Collapse Collapse Explore potential mitigation
P2-3:A3:72:_COTTONWD - MA 60kV & Single . e
19 COTTONWD 60 kV COTTONWD-RED BLEE line P2 Contingency 0.78 0.77 0.81 Explore potential mitigation
P2-3:A3:74:_COTTONWD - MA 60kV & Single . e
20 COTTONWD 60 kV COTTONWOOD #1 line P2 Contingency 0.82 0.78 Explore potential mitigation
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2016-2017 I1SO Reliability Assessment - Study Results

Study Area: PG&E North Valley

High/Low Volt ™ 3 ‘
'gh/Low Voltage & Cadlifornia ISO
Voltage (PU) Potential Mitigation Solutions
. . Cat
ID Substation Worst Contingency Category Deiciﬁoiir;/n 2018 summer | 2021 Summer | 2026 Summer |2018 Spring Off{ 2021 summer | 2018SPNo | 2021 5P No 2:21 > ';Iea;y 2018SPNo | 2026 Cof
Peak Peak Peak Peak Light Load BTM-PV AAEE l\j::]egjs Geen BTM-PV Q;(}':Zfanﬂoons
P2-4:A3:18:_COTWD_F2 Section 2F & i
21 |coTwp_E2 230kv -0 TWB_F2 section ) Single 0.85 0.90 0.81 0.84 0.77 0.89 0.81  |Explore potential mitigation
COTWD_E2 Section 2E 230kV Contingency
P2-4:A3:18: COTWD_F2 Section 2F & i
22 COTWDPGE 115 kV - . - ection P2 S'.ngle 0.88 0.84 0.88 0.81 0.84 Explore potential mitigation
COTWD_E2 Section 2E 230kV Contingency
P2-2:A3:63:_COTTONWD 60kV Section i Volt Volt
23 DIRYVLLE 60 kV - P2 single ottage otage Explore potential mitigation
MA Contingency Collapse Collapse
P2-3:A3:71:_ COTTONWD - MA 60kV & i
24 DIRYVLLE 60 kV - . P2 S'.ngle Voltage Voltage Voltage Explore potential mitigation
COTTONWD-COLEMAN line Contingency Collapse Collapse Collapse
55 FRNCHGLH 60 kv P2—4:A3:18:_COTWD_F2 Section 2F & P2 Single 0.87 Expand Scope of North Valley Action
COTWD_E2 Section 2E 230kV Contingency Plan
26 FRNCHGLH 60 kv P2-4:A3:8:_COTWDPGE 115kV - Section P2 Si.ngle 0.85 Expand Scope of North Valley Action
2D & 1D Contingency Plan
P2-4:A3:18:_COTWD_F2 Section 2F & i
27 FRSTGLEN 115 kV - = P2 single 0.88 Explore potential mitigation
COTWD_E2 Section 2E 230kV Contingency
)8 GANSNER 60 kV P2-3:A3:44: PALERMO - .1D 115kV & P2 Single 0.87 0.87 0.87 0.85 0.87 0.87 0.87 Expand Scope of North Valley Action
PALERMO-WYANDOTTE line Contingency Plan
P2-2:A3:63:_COTTONWD 60kV Section i Volt Volt
29 GERBER 60 kV - P2 single otage otage Explore potential mitigation
MA Contingency Collapse Collapse
P2-3:A3:71:_COTTONWD - MA 60kV & i Volt Volt Volt
30 GERBER 60 kV - . P2 S'.ngle otage oltage otage Explore potential mitigation
COTTONWD-COLEMAN line Contingency Collapse Collapse Collapse
P2-3:A3:73:_COTTONWD - MA 60kV & i
31 GERBER 60 kV - . P2 single Explore potential mitigation
COTTONWOOD #2 line Contingency
P2-3:A3:44: PALERMO - 1D 115kV & i
32 GRYS FLT 60 kV - _ P2 Single 0.88 0.88 0.87 0.90 0.88 0.87 0.88  |Expand Scope of Caribou Thermal SPS
PALERMO-WYANDOTTE line Contingency
2-3:A3:44. LE -1D 11 i E i
33 HMLTN BR 60 kV P2-3:A3:44:_PALERMO : Skv & P2 single 0.88 0.88 0.88 0.88 0.88 0.88 xpand Scope of North Valley Action
PALERMO-WYANDOTTE line Contingency Plan
P2-3:A3:44: PALERMO - 1D 115kV & i
34 HOWELLS 60 kV - _ P2 Single 0.88 0.88 0.87 0.90 0.88 0.87 0.88  |Expand Scope of Caribou Thermal SPS
PALERMO-WYANDOTTE line Contingency
P2-4:A3:18:_COTWD_F2 Section 2F & i
35  [JESSUP 115KV - P2 single 0.89 0.85 0.89 0.82 0.86  |Explore potential mitigation
COTWD_E2 Section 2E 230kV Contingency
36 KESWICK 60 KV P2-4:A3:18:_COTWD_F2 Section 2F & P2 Single 0.86 0.86 Expand Scope of North Valley Action
COTWD_E2 Section 2E 230kV Contingency Plan
P2-2:A3:63:_COTTONWD 60kV Section i Volt Volt
37 LPFBSP 60kV - P2 single otage otage Explore potential mitigation
MA Contingency Collapse Collapse
P2-3:A3:71:_COTTONWD - MA 60kV & i Volt Volt Volt
38 LP FBSP 60 kV - . P2 S'.ngle otage otage otage Explore potential mitigation
COTTONWD-COLEMAN line Contingency Collapse Collapse Collapse
Short Term: Coleman Thermal SPS
P2-2:A3:63:_COTTONWD 60kV Section i Volt Volt !
39 LS MLJT 60 kV - P2 S'.ngle oltage otage Long Term: Red Bluff Area Substation
MA Contingency Collapse Collapse Proiect
rojec
Short Term: Coleman Thermal SPS,
40 [LSMLIT 60kv P2-3:A3:71:_COTTONWD - MA 60kV & P2 single Voltage | Voltage Voltage Long Term: Red BIuff Area Substati
COTTONWD-COLEMAN line Contingency Collapse Collapse Collapse P(r)cr:'gec:rm‘ € u rea substation
J

California ISO/MID/RT

August 15, 2016

Page 17 of 30




2016-2017 I1SO Reliability Assessment - Study Results

Study Area: PG&E North Valley

High/Low Volt L A . .
'gh/Low Voltage & Cadlifornia ISO
Voltage (PU) Potential Mitigation Solutions
. . Cat
ID Substation Worst Contingency Category Deicl:igp?c:;/n 2018 summer | 2021 Summer | 2026 Summer |2018 Spring Off{ 2021 summer | 2018SPNo | 2021 5P No 2:21 > ';Iea;y 2018SPNo | 2026 Cof
Peak Peak Peak Peak Light Load BTM-PV AAEE l\;':]egjs Geen BTM-PV Q;(}':Zfanﬂoons
P2-2:A3:63:_COTTONWD 60kV Section i Volt Volt
41 LS MLNSJ 60 kV - P2 single otage ottage Explore potential mitigation
MA Contingency Collapse Collapse
P2-3:A3:71:_COTTONWD - MA 60kV & i Volt Volt Volt
42 LS MLNSJ 60 kV - . P2 S'.ngle otage otage otage Explore potential mitigation
COTTONWD-COLEMAN line Contingency Collapse Collapse Collapse
P2-4:A3:18:_COTWD_F2 Section 2F & i
43 MTN GATE 60 kV - = P2 single 0.89 0.85 0.89 0.84 North Valley Action Plan
COTWD_E?2 Section 2E 230kV Contingency
m OREGNTRL 60 kv P2-4:A3:18:_COTWD_F2 Section 2F & P2 Single 0.89 Expand Scope of North Valley Action
COTWD_E2 Section 2E 230kV Contingency Plan
P2-4:A3:18:_COTWD_F2 Section 2F & i
45  |OREGNTRL 115 kv —-OTIWB_Fe Section ) Single 0.90 0.85 0.90 0.84 Explore potential mitigation
COTWD_E2 Section 2E 230kV Contingency
P2-4:A3:18: COTWD_F2 Section 2F & Single . e
46 PANRAMA 115 kV - . - P2 ) 0.89 0.85 0.89 0.80 0.84 Explore potential mitigation
COTWD_E2 Section 2E 230kV Contingency
P2-4:A3:18:_COTWD_F2 Section 2F & i
47  |pPPL 60KV - P2 single 0.89 0.85 0.89 0.84 North Valley Action Plan
COTWD_E2 Section 2E 230kV Contingency
P2-2:A3:63:_COTTONWD 60kV Section i Volt
48 RED BLFF 60 kV - ! P2 S'.ngle otage Explore potential mitigation
MA Contingency Collapse
P2-3:A3:71:_COTTONWD - MA 60kV & i Volt Volt Volt
49 RED BLFF 60 kV . . P2 single otage otage otage Explore potential mitigation
COTTONWD-COLEMAN line Contingency Collapse Collapse Collapse
P2-3:A3:74:_COTTONWD - MA 60kV & i Volt
50 RED BLFF 60 kV - . P2 S'.ngle otage Explore potential mitigation
COTTONWOOD #1 line Contingency Collapse
P2-2:A3:63:_COTTONWD 60kV Section i Volt
51 RWSNJ2 60kV - P2 single otage Explore potential mitigation
MA Contingency Collapse
P2-3:A3:71:_COTTONWD - MA 60kV & i Volt Volt Volt
52 RWSNJ2 60kV - . P2 S'.ngle oltage otage otage Explore potential mitigation
COTTONWD-COLEMAN line Contingency Collapse Collapse Collapse
P2-3:A3:73:_COTTONWD - MA 60kV & i
53 RWSNJ2 60kV - . P2 single Explore potential mitigation
COTTONWOOQOD #2 line Contingency
P2-3:A3:74:_COTTONWD - MA 60kV & i Volt
54 RWSNJ2 60kV - . P2 S'.ngle otage Explore potential mitigation
COTTONWOOD #1 line Contingency Collapse
P2-4:A3:18:_COTWD_F2 Section 2F & i
55 SMPSN-AN 115 kV - = P2 single 0.89 0.85 0.89 0.80 0.84  |Explore potential mitigation
COTWD_E2 Section 2E 230kV Contingency
P2-3:A3:44: PALERMO - 1D 115kV & i
56 SPANSHCK 60 kV - . P2 S'.ngle 0.87 0.87 0.87 0.90 0.87 0.87 0.87 Expand Scope of Caribou Thermal SPS
PALERMO-WYANDOTTE line Contingency
2-4:A3:18: TWD_F2 ion 2 i E N i
57 SPl AND 115 kV P2-4:A3:18:_CO .W _F2 Section 2F & P2 Single 0.89 0.85 .80 0.82 0.87 xpand Scope of North Valley Action
- COTWD_E2 Section 2E 230kV Contingency Plan
P2-4:A3:18:_COTWD_F2 Section 2F & i E ds f North Valley Acti
58 [SPIAND2 115KV —-0"WL_F2 Section ) Single 0.89 0.85 0.89 0.83 0.g7 |‘Pand>cope ot North Vafley Action
COTWD_E2 Section 2E 230kV Contingency Plan
2-4:A3:18: TWD_F2 ion 2 i E N i
59 STLLWATR 60 kV P2-4:A3:18:_CO .W _F2 Section 2F & P2 s|_ng|e 0.86 0.85 xpand Scope of North Valley Action
COTWD_E2 Section 2E 230kV Contingency Plan
P2-4:A3:18:_COTWD_F2 Section 2F & i
60 TAP 65 60kV - . - ! P2 S'.ngle 0.88 0.89 Explore potential mitigation
COTWD_E2 Section 2E 230kV Contingency
P2-4:A3:18:_COTWD_F2 Section 2F & i
61 TRINITY 60 kV - . P2 single 0.88 0.89 Explore potential mitigation

COTWD_E?2 Section 2E 230kV

Contingency
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2016-2017 I1SO Reliability Assessment - Study Results

Study Area: PG&E North Valley

High/Low Volt a . .
'gh/Low Voltage & Cadlifornia ISO
Voltage (PU) Potential Mitigation Solutions
. . Cat
ID Substation Worst Contingency Category Deiciﬁoiir;/n 2018 summer | 2021 Summer | 2026 Summer |2018 Spring Off{ 2021 summer | 2018SPNo | 2021 5P No 2:21 > ';Iea;y 2018SPNo | 2026 Cof
Peak Peak Peak Peak Light Load BTM-PV AAEE enewable BTM-PV etirement o
Min Gas Gen QF Generations
P2-2:A3:63:_COTTONWD 60kV Section i Volt Volt
62 TYLERIT 60kV - P2 single otage ottage Explore potential mitigation
MA Contingency Collapse Collapse
P2-3:A3:71:_COTTONWD - MA 60kV & i Volt Volt Volt
63 TYLERJT 60kV - . P2 S'.ngle otage otage otage Explore potential mitigation
COTTONWD-COLEMAN line Contingency Collapse Collapse Collapse
P2-3:A3:44: PALERMO - 1D 115kV & i
64  |ULTRWSD 60 kv - : P2 single 0.88 0.88 0.88 0.88 0.88 0.88  |Explore potential mitigation
PALERMO-WYANDOTTE line Contingency
Short Term: Coleman Thermal SPS
P2-2:A3:63:_COTTONWD 60kV Section i Volt Volt !
65 VINA 60 kV - P2 ingle otage otage Long Term: Red Bluff Area Substation
MA Contingency Collapse Collapse Proiect
rojec
Short Term: Coleman Thermal SPS,
66 VINA 60 KV P2-3:A3:71:_COTTONWD - MA 60kV & P2 Single Voltage Voltage Voltage L T . Red BIuff Area Substati
COTTONWD-COLEMAN line Contingency Collapse Collapse Collapse Pong term. € utt Area substation
rojec
P2-3:A3:44: PALERMO - 1D 115kV & i
67 WESTWOOD 60 kV - : P2 Single 0.88 0.88 0.88 0.88 0.88 0.88  |Explore potential mitigation
PALERMO-WYANDOTTE line Contingency
2-4:A3:18: TWD_F2 ion 2 i
68  |WHEELBR 115 kV P2-4:A3:18:_COTWD_F2 Section 2F & ) Single 0.89 0.85 0.89 0.80 0.84  |Explore potential mitigation
COTWD_E?2 Section 2E 230kV Contingency
P2-4:A3:18:_COTWD_F2 Section 2F & i
69 WILDWOOD 115 kV - . - ection P2 S'.ngle 0.87 0.88 Explore potential mitigation
COTWD_E2 Section 2E 230kV Contingency
P2-3:A3:44:_PALERMO - 1D 115kV & Single Voltage Voltage Voltage Voltage Voltage Voltage Voltage .
70 WYANDTTE 115 kv PALERMO-WYANDOTTE line P2 Contingency Collapse 0.64 Collapse Collapse Collapse Collapse Collapse Collapse North Valley Action Plan
P2-1:A3:91: COLEMAN-RED BLUFF 60kV i
71 CLMN JCT 60 kV - P2-1 Single 0.89 0.89 0.88 0.88 0.89 Explore potential mitigation
[6440] (COLEMAN-CLMN JCT) Contingency
2-1:A3:91: LE -RED BL i
72 DIRYVLLE 60 kV P2-1:A3:91: COLEMAN-R UFF 60kv P2-1 single 0.87 0.86 0.86 0.86 0.86 Explore potential mitigation
[6440] (COLEMAN-CLMN JCT) Contingency
P2-1:A3:91: COLEMAN-RED BLUFF 60kV i
73 LS MLNSJ 60 kV - P2-1 Single 0.86 0.85 0.85 0.85 0.85 Explore potential mitigation
[6440] (COLEMAN-CLMN JCT) Contingency
Short Term: Coleman Thermal SPS
P2-1:A3:91:_COLEMAN-RED BLUFF 60kV i .
74 VINA 60 kV - P2-1 Single 0.86 0.85 0.84 0.84 0.84 Long Term: Red Bluff Area Substation
[6440] (COLEMAN-CLMN JCT) Contingency Project
P2-1:A3:105:_HAT CREEK #1-PIT #1 i
75 HAT CRK2 60 kV - P2-1 S'.ngle Install reactive device
60kV [7020] (PIT 1-HAT CRK1) Contingency 1.1006
P2-1:A3:105:_HAT CREEK #1-PIT #1 i
76 PIT1 60kV - P2-1 single Install reactive device
60kV [7020] (PIT 1-HAT CRK1) Contingency 1.1013
P1-1:A3:66:_DE SABLA 7kV Gen Unit 1 & i
77 AMERESCO 60 kV - enn P3 Multiple 0.88 0.87 Explore potential mitigation
P1-3:A3:31:_TBL MT2M 230/230kV TB 1 Contingency
P1-1:A3:66:_DE SABLA 7kV Gen Unit 1 & i
78 AMERESCOTAP 60 kV - P3 Mglt'ple 0.88 0.87 Explore potential mitigation
P1-3:A3:31:_TBL MT2M 230/230kV TB 1 Contingency
P1-1:A3:66:_DE SABLA 7kV Gen Unit 1 & i
79 BTTE CRK 60 kV - ! P3 Multiple 0.87 0.85 Explore potential mitigation

P1-3:A3:31:_TBL MT2M 230/230kV TB 1

Contingency
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2016-2017 I1SO Reliability Assessment - Study Results

Study Area: PG&E North Valley

High/Low Volt a . .
igh/Low Voltage & California ISO
Voltage (PU) Potential Mitigation Solutions
. . cat
ID Substation Worst Contingency Category Dezcl:ig;ir;/n 2018 summer | 2021 Summer | 2026 Summer |2018 Spring Off{ 2021 summer | 2018SPNo | 2021 5P No 2:21 > ';Iea;y 2018SPNo | 2026 Cof
Peak Peak Peak Peak Light Load BTM-PV AAEE enewable BTM-PV etirement o
Min Gas Gen QF Generations

P1-1:A3:66:_DE SABLA 7kV Gen Unit 1 & i

80 CLARKRD 60 kV - P3 Mglt'ple 0.88 0.86 Explore potential mitigation
P1-3:A3:31: TBL MT2M 230/230kV TB 1 Contingency
P1-1:A3:69:_COLEMAN 7kV Gen Unit 1 _

81  |cLmNIcT 60kv & P1-2:A3:73:_COTTONWD-RED BLFF P3 Co“:t“i:;’;'jcy 0.90 0.89 0.89 0.89 0.89 Explore potential mitigation
60kV [6440]
P1-1:A3:66:_DE SABLA 7kV Gen Unit 1 & i

82 CNTRVLLE 60 kV - enVn P3 Mglt'ple 0.87 0.86 Explore potential mitigation
P1-3:A3:31: TBL MT2M 230/230kV TB 1 Contingency

83 DE SABLA 60 kV P1-1:A3:66:_DE SABLA 7kV Gen Unit 1 & P3 Multiple 0.87 0.85 Exol tential mitigati
P1-3:A3:31:_TBL MT2M 230/230kV T8 1 Contingency ' ' xplore potential mitigation
P1-1:A3:45:_VOLTA1-2 9kV Gen Unit 1 & '

84 DIRYVLLE 60 kV P1-2:A3:73:_COTTONWD-RED BLFF P3 Co’\:t‘j'nt;‘;'jcy 0.89 0.88 0.88 0.88 0.88 Explore potential mitigation
60kV [6440]

85 DRHM JCA 60 kV P1-1:A3:66:_DE SABLA 7kV Gen Unit 1 & P3 Multiple 0.88 0.87 Exol tential mitigati
P1-3:A3:31:_TBL MT2M 230/230kV T8 1 Contingency ' ' xplore potential mitigation
P1-1:A3:66:_DE SABLA 7kV Gen Unit 1 & i

86 DRHMSW45 60 kV - enVn P3 Mglt'ple 0.88 0.87 Explore potential mitigation
P1-3:A3:31: TBL MT2M 230/230kV TB 1 Contingency
P1-1:A3:45:_VOLTA1-2 9kV Gen Unit 1 & _

87 LS MLNSJ 60 kV P1-2:A3:73:_ COTTONWD-RED BLFF P3 Co“:t“i:;’;'jcy 0.88 0.87 0.87 0.86 0.87 Explore potential mitigation
60kV [6440]
P1-1:A3:66:_DE SABLA 7kV Gen Unit 1 & i

88 MCNE JCT 60 kV - P3 Mglt'ple 0.89 0.88 Explore potential mitigation
P1-3:A3:31: TBL MT2M 230/230kV TB 1 Contingency
P1-1:A3:45:_VOLTA1-2 9kV Gen Unit 1 & _

89 RED BLFF 60 kV P1-2:A3:73:_ COTTONWD-RED BLFF P3 Co“:t“i:;’;'jcy 0.87 0.86 0.85 0.85 0.86 Explore potential mitigation
60kV [6440]
P1-1:A3:66:_DE SABLA 7kV Gen Unit 1 & i

90  |TBLEMTN 60kV - P3 Multiple 0.90 0.88 Explore potential mitigation
P1-3:A3:31: TBL MT2M 230/230kV TB 1 Contingency

91 TRES VIS 60 KV P1-1:A3:66:_DE SABLA 7kV Gen Unit 1 & P3 Multiple 0.90 0.89 Exol tential mitigati
P1-3:A3:31:_TBL MT2M 230/230kV T8 1 Contingency ' ' xplore potential mitigation
P1-1:A3:45:_VOLTA1-2 9kV Gen Unit 1 & ' Short Term: Coleman Thermal SPS,

92 VINA 60KV P1-2:A3:73:_COTTONWD-RED BLFF P3 cg“:;';;‘;'jcy 0.88 0.86 0.86 0.86 0.86 Long Term: Red BIuff Area Substation
60kV [6440] Project
P1-1:A3:66:_DE SABLA 7kV Gen Unit 1 & Multiple . S

93 AMERESCO 60 kV - P6 0.88 0.87 Explore potential mitigation

P1-3:A3:31:_TBL MT2M 230/230kV TB 1

Contingency
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2016-2017 I1SO Reliability Assessment - Study Results

Study Area: PG&E North Valley

High/Low Volt k \ . .
'gh/Low Voltage & Cadlifornia ISO
Voltage (PU) Potential Mitigation Solutions
. . Cat
ID Substation Worst Contingency Category Dezcl:ig;ir;/n 2018 summer | 2021 Summer | 2026 Summer |2018 Spring Off{ 2021 summer | 2018SPNo | 2021 5P No 2:21 > ';Iea;y 2018SPNo | 2026 Cof
Peak Peak Peak Peak Light Load BTM-PV AAEE l\j::]egjs Geen BTM-PV Q;(}':Zfanﬂoons
P1-3:A3:4:_COTWD_E2 230/60kV TB 2 & ~
94  |ANDERSON 60 kv - - / P6 Multiple 0.85 0.87 0.85 0.87 North Valley Action Plan
P1-3:A3:5:_COTWD_E 230/60kV TB 3 Contingency
P1-2:A3:39:_CASCADE-COTTONWOOD .
95  |ANTLER 60KV 115kV [1240] & P1-2:A3:64: BENTON- P6 cg“:;';;‘;'jcy 0.79 0.76 0.85 0.76 0.69 0.75 North Valley Action Plan
DESCHUTS-CASCADE 60kV [6310]
P1-2:A3:64: BENTON-DESCHUTS- ,
96  |ANTLER 60KV CASCADE 60KV [6310] & P1- P6 Co’\:t‘j'nt;‘;'jcy 0.65 0.88 0.60 North Valley Action Plan
3:A3:41;_CASCADE 115/60kV TB 1
P1-2:A3:80:_PALERMO-OROVILLE #2 _
97  |APTORVC 60kv 60KV [7740] & P1-3:A3:33:_PALERMO P6 Co“:t“i:;’;'jcy 0.87 0.89 0.89 0.86 0.88 0.90 0.88 0.89  |Explore potential mitigation
230/230kV TB 1
P1-3:A3:5;_COTWD_E 230/60kV TB 3 & i
98 BENTON 60 kV - - / P6 Mglt'ple 0.87 0.89 0.87 0.88 Explore potential mitigation
P1-3:A3:4:_COTWD_E2 230/60kV TB 2 Contingency
P1-3:A3:22;_CARIBOU 230/230kV TB 11 _
99 BIG MDWS 60 kV & P1-1:A3:50:_HAMIL.BR 2kV Gen Unit P6 Co’\:;:'gzlscy 0.89 Expand Scope of Caribou Thermal SPS
1
P1-1:A3:66:_DE SABLA 7kV Gen Unit 1 & ~
100 BTTE CRK 60 kV - P6 Mglt'ple 0.87 0.85 Explore potential mitigation
P1-3:A3:31;_TBL MT2M 230/230kV TB 1 Contingency
P1-3:A3:22;_CARIBOU 230/230kV TB 11 _
101 CARIBOU 60 kV & P1-1:A3:50:_HAMIL.BR 2kV Gen Unit P6 Co’\:;:'gzlscy 0.90 Expand Scope of Caribou Thermal SPS
1
P1-2:A3:39;_CASCADE-COTTONWOOD _
102 |CASCADE 60 kV 115KV [1240] & P1-2:A3:64:_BENTON- P6 Co“:t“i:;’;'jcy 0.81 0.78 0.86 0.78 0.71 0.77 Expand Scope of NVLY Action Plan
DESCHUTS-CASCADE 60kV [6310]
P1-2:A3:64: BENTON-DESCHUTS- _
103 CASCADE 60 kV CASCADE 60kV [6310] & P1- P6 Co’\:;:'gzlscy 0.68 0.89 0.63 Expand Scope of NVLY Action Plan
3:A3:41;_CASCADE 115/60kV TB 1
P1-3:A3:22;_CARIBOU 230/230kV TB 11 .
104  [CHESTER 60 kV & P1-1:A3:50:_HAMIL.BR 2kV Gen Unit P6 Co“:t”i'nt;‘;'jcy 0.87 Expand Scope of Caribou Thermal SPS
1
105  |CLARKRD 60 kV P1-L:A3:66: DESABLA 7KV GenUnit1&| o Multiple 0.88 0.86 Explore potential mitigation
P1-3:A3:31: TBL MT2M 230/230kV TB 1 Contingency ' ' plore p 8
P1-3:A3:5;_COTWD_E 230/60kV TB 3 & i
106 |[CLMNFSH 60KV - _E 230/ P6 Multiple 0.86 0.88 0.86 0.88 Explore potential mitigation
P1-3:A3:4:_COTWD_E2 230/60kV TB 2 Contingency
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2016-2017 I1SO Reliability Assessment - Study Results

Study Area: PG&E North Valley

High/Low Volt ™ \ :
'gh/Low Voltage & Cadlifornia ISO
Voltage (PU) Potential Mitigation Solutions
. . Cat
ID Substation Worst Contingency Category Dezcl:ig;irzn 2018 Summer | 2021 Summer | 2026 Summer |2018 Spring Off] 2021 summer | 20185PNo | 20215PNo | 202" MWL 5018 5p o 2026
. Renewable & Retirement of
Peak Peak Peak Peak Light Load BTM-PV AAEE ) BTM-PV )
Min Gas Gen QF Generations
1-1:A3:66:_DE SABL itl i
107 CNTRVLLE 60 kV P1-1:A3:66:_DE SABLA 7kV Gen Unit 1 & P6 Mglt'ple 0.87 0.86 Explore potential mitigation
P1-3:A3:31: TBL MT2M 230/230kV TB 1 Contingency
108 |COLEMAN 60KV P1-3:A3:4: COTWD_E2230/60kVTB2 &) 0 Multiple 0.86 0.88 0.86 0.88 Explore potential mitigati
P1-3:A3:5: COTWD_E 230/60kV TB 3 Contingency ' ' ' ' xplore potential mitigation
P1-3:A3:4:_COTWD_E2 230/60kV TB 2 & i
109 COTTONWD 60 kV - - / P6 Mglt'ple 0.86 0.88 0.86 0.87 Explore potential mitigation
P1-3:A3:5: COTWD_E 230/60kV TB 3 Contingency
110 COWCKTP 60 kV P1-3:A3:4:_ COTWD_E2 230/60kV TB 2 & PG Multiple 0.90 Exol tential mitigati
P1-3:A3:5: COTWD_E 230/60kV TB 3 Contingency ' xplore potential mitigation
P1-1:A3:66:_DE SABLA 7kV Gen Unit 1 & i
111 DE SABLA 60 kV - enVn P6 Mglt'ple 0.87 0.85 Explore potential mitigation
P1-3:A3:31:_ TBL MT2M 230/230kV TB 1 Contingency
112 |DESCHUTS 60 kv PL-3:A3:4: COTWD_E2230/60kVTB2 &) Multiple 0.89 0.89 Expand S f NVLY Action Pl
P1-3:A3:5: COTWD_E 230/60kV TB 3 Contingency ' ' Xpand scope o ction Fan
P1-1:A3:45:_VOLTA1-2 9kV Gen Unit 1 & '
113 DIRYVLLE 60 kV P1-2:A3:73:_COTTONWD-RED BLFF P6 Co’\:t‘j'nt;‘;'jcy 0.89 0.88 0.88 0.88 0.88 Explore potential mitigation
60kV [6440]
114 DRHM JCA 60 kV P1-1:A3:66:_DE SABLA 7kV Gen Unit 1 & PG Multiple 0.88 0.87 Exol tential mitigati
P1-3:A3:31: TBL MT2M 230/230kV TB 1 Contingency ' ' xplore potential mitigation
P1-1:A3:66:_DE SABLA 7kV Gen Unit 1 & i
115 DRHMSW45 60 kV - enVn P6 Mglt'ple 0.88 0.87 Explore potential mitigation
P1-3:A3:31: TBL MT2M 230/230kV TB 1 Contingency
P1-3:A3:22: CARIBOU 230/230kV TB 11 _
116 ELIZTWN 60 kV & P1-1:A3:51:_ HAMIL.BR 2kV Gen Unit P6 Co’\:;:'gzlscy 0.88 Expand Scope of Caribou Thermal SPS
2
P1-3:A3:22: CARIBOU 230/230kV TB 11 '
117 [ESTQNCY 60 kV & P1-1:A3:50:_HAMIL.BR 2kV Gen Unit P6 Co“:t”i'nt;‘;'jcy 0.87 Explore potential mitigation
1
P1-2:A3:37:_TRINITY-COTTONWOOD
115kV [4040] & P1- )
118 |FRNCHGLH 60 kv [4040] P6 Multiple 0.86 Expand Scope of NVLY Action Plan
2:A3:36:_WILDWOOD-COTWDPGE #1 Contingency
115kV [1110]
P1-2:A3:39:_CASCADE-COTTONWOOD _
119  |FRNCHGLH 60 kV 115KV [1240] & P1-2:A3:64: BENTON- P6 Co“:t“i:;’;'jcy 0.87 0.89 0.83 0.87 Expand Scope of NVLY Action Plan
DESCHUTS-CASCADE 60kV [6310]
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2016-2017 I1SO Reliability Assessment - Study Results

Study Area: PG&E North Valley

High/Low Volt i 3 \ ;
igh/Low Voltage & California ISO
Voltage (PU) Potential Mitigation Solutions
. . Cat,
ID Substation Worst Contingency Category De‘z;?izn 2018 Summer | 2021 Summer | 2026 Summer |2018 Spring Off] 2021 summer | 20185PNo | 20215PNo | 202" MWL 5018 5p o 2026
p ; Renewable & Retirement of
Peak Peak Peak Peak Light Load BTM-PV AAEE Min Gas Gen BTM-PV QF Generations
P1-3:A3:3: COTWD_E2 230/115kVTB 1 '
120 FRSTGLEN 115 kV & P1-3:A3:6:_COTWD_F2 230/115kV TB P6 Co’\:t‘j'nt;‘;'jcy 0.89 Explore potential mitigation
4
P1-3:A3:22: CARIBOU 230/230kV TB 11 _
121 GANSNER 60 kV & P1-1:A3:50:_HAMIL.BR 2kV Gen Unit P6 Co’\:;:'gzlscy 0.88 Expand Scope of NVLY Action Plan
1
P1-3:A3:4:_COTWD_E2 230/60kV TB 2 & i
122 GERBER 60 kV - - / P6 Mglt'ple 0.81 0.83 0.81 0.83 Explore potential mitigation
P1-3:A3:5: COTWD_E 230/60kV TB 3 Contingency
P1-3:A3:22: CARIBOU 230/230kV TB 11 _
123 GRYS FLT 60 kV & P1-1:A3:51:_ HAMIL.BR 2kV Gen Unit P6 Co’\:;:'gzlscy 0.89 Expand Scope of Caribou Thermal SPS
2
P1-3:A3:22: CARIBOU 230/230kV TB 11 '
124  |HMLTN BR 60 kV & P1-1:A3:50:_HAMIL.BR 2kV Gen Unit P6 Co“:t”i'nt;‘;'jcy 0.89 Expand Scope of NVLY Action Plan
1
P1-3:A3:22: CARIBOU 230/230kV TB 11 _
125 HOWELLS 60 kV & P1-1:A3:50:_HAMIL.BR 2kV Gen Unit P6 Co’\:;:'gzlscy 0.89 Expand Scope of Caribou Thermal SPS
1
P1-3:A3:5:_COTWD_E 230/60kV TB 3 & i
126 INSKIP 60 kV - - / P6 Mglt'ple 0.88 0.88 Explore potential mitigation
P1-3:A3:4:_ COTWD_E2 230/60kV TB 2 Contingency
P1-3:A3:3:_ COTWD_E2 230/115kVTB 1 _
127 |JESSUP 115 kV & P1-3:A3:6:_COTWD_F2 230/115kV TB P6 Co“:t“i:;’;'jcy 0.89 0.85 0.89 0.82 0.86  |Explore potential mitigation
4
P1-2:A3:39:_CASCADE-COTTONWOOD _
128  |KESWICK 60 kV 115kV [1240] & P1-2:A3:64:_BENTON- P6 Co“:t“i:;’;'jcy 0.84 0.81 0.88 0.82 0.75 0.80 Expand Scope of NVLY Action Plan
DESCHUTS-CASCADE 60kV [6310]
P1-1:A3:45:_VOLTA1-2 9kV Gen Unit 1 & _
129  [LSMLNSJ 60kV P1-2:A3:73:_ COTTONWD-RED BLFF P6 Co“:t“i:;’;'jcy 0.88 0.87 0.87 0.86 0.87 Explore potential mitigation
60kV [6440]
P1-2:A3:80:_PALERMO-OROVILLE #2 '
130 LSNA PCC 60 kV 60kV [7740] & P1-3:A3:33:_PALERMO P6 Co’\:t‘j'nt;‘;'jcy 0.87 0.89 0.89 0.86 0.88 0.90 0.88 0.89  |Explore potential mitigation
230/230kV TB 1
131 |MCNEJCT 60KV P1-1:A3:66:_DE SABLA 7KV Gen Unit 1 &1 ¢ Multple 0.89 0.88 Explore potential mitigation
P1-3:A3:31:_TBL MT2M 230/230kV T8 1 Contingency ' ' plore p &
P1-2:A3:39:_CASCADE-COTTONWOOD _
132 |MTN GATE 60kV 115kV [1240] & P1-2:A3:64:_BENTON- P6 Co“:t“i:;’;'jcy 0.80 0.76 0.85 0.77 0.70 0.75 North Valley Action Plan
DESCHUTS-CASCADE 60kV [6310]
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2016-2017 I1SO Reliability Assessment - Study Results

Study Area: PG&E North Valley

High/Low Volt k \ . .
'gh/Low Voltage & Cadlifornia ISO
Voltage (PU) Potential Mitigation Solutions
. . Cat
ID Substation Worst Contingency Category De‘z;?izn 2018 Summer | 2021 Summer | 2026 Summer |2018 Spring Off] 2021 summer | 20185PNo | 20215PNo | 202" MWL 5018 5p o 2026
p ; Renewable & Retirement of
Peak Peak Peak Peak Light Load BTM-PV AAEE Min Gas Gen BTM-PV QF Generations

P1-3:A3:3:_COTWD_E2 230/115kV TB 1 .

133 |OREGNTRL 60 kV & P1-3:A3:6:_COTWD_F2 230/115kV TB P6 Co“:t”i'nt;‘;'jcy 0.89 Expand Scope of NVLY Action Plan
4
P1-3:A3:3:_COTWD_E2 230/115kV TB 1 _

134  |OREGNTRL 115 kV & P1-3:A3:6:_COTWD_F2 230/115kV TB P6 Co“:t“i:'g’;'jcy 0.90 0.85 0.90 0.84 Expand Scope of NVLY Action Plan
4
P1-2:A3:80:_PALERMO-OROVILLE #2 ,

135  |OROVILLE 60 kV 60KV [7740] & P1-3:A3:33:_PALERMO P6 cg“:;';;‘;'jcy 0.86 0.89 0.89 0.85 0.87 0.89 0.87 0.89  |Explore potential mitigation
230/230kV TB 1
P1-2:A3:80:_PALERMO-OROVILLE #2 _

136 PALERMO 60 kV 60kV [7740] & P1-3:A3:33:_PALERMO P6 Co’\:;:'gzlscy 0.89 0.88 0.90 0.90 Explore potential mitigation
230/230kV TB 1
P1-3:A3:3;_COTWD_E2 230/115kV TB 1 .

137 [PANRAMA 115 kV & P1-3:A3:6:_COTWD_F2 230/115kV TB P6 Co“:t”i'nt;‘;'jcy 0.89 0.85 0.89 0.80 0.84  |Explore potential mitigation
4
P1-2:A3:39:_CASCADE-COTTONWOOD .

138 |PPL 60KV 115kV [1240] & P1-2:A3:64: BENTON- P6 cg“:;';;‘;'jcy 0.79 0.76 0.85 0.76 0.69 0.75 North Valley Action Plan
DESCHUTS-CASCADE 60kV [6310]
P1-2:A3:64: BENTON-DESCHUTS- ,

139 [PPL 60KV CASCADE 60KV [6310] & P1- P6 Co’\:t‘j'nt;‘;'jcy 0.65 0.88 0.60 North Valley Action Plan
3:A3:41:_CASCADE 115/60kV TB 1

140  |Q720TP 60 kV P1-3:A3:4: COTWD _E2230/60kVTB2 &) 0 Multiple 0.90 0.90 Expand Scope of NVLY Action Plan
P1-3:A3:5: COTWD_E 230/60kV TB 3 Contingency ' ' P P
P1-3:A3:4:_COTWD_E2 230/60kV TB 2 & i

141 REDBIJT 60kV - - / P6 Mglt'ple 0.79 0.81 0.79 0.81 Explore potential mitigation
P1-3:A3:5;_COTWD_E 230/60kV TB 3 Contingency
P1-1:A3:45:_VOLTA1-2 9kV Gen Unit 1 & _

142 |REDBLFF 60kV P1-2:A3:73:_ COTTONWD-RED BLFF P6 Co“:t“i:;’;'jcy 0.87 0.86 0.85 0.85 0.86 Explore potential mitigation
60kV [6440]
P1-3:A3:3;_COTWD_E2 230/115kV TB 1 .

143 [SMPSN-AN 115 kV & P1-3:A3:6:_COTWD_F2 230/115kV TB P6 Co“:t”i'nt;‘;'jcy 0.89 0.85 0.89 0.80 0.84  |Explore potential mitigation
4

144 SOUTH 60 kV P1-3:A3:4: COTWD_F2 230/60kV TB 2 & P6 Multiple 0.89 0.89 Explore potential mitigation
P1-3:A3:5: COTWD_E 230/60kV TB 3 Contingency ' ' plore p 8
P1-3:A3:22:_CARIBOU 230/230kV TB 11 .

145  [SPANSHCK 60 kV & P1-1:A3:50:_HAMIL.BR 2kV Gen Unit P6 Co“:t”i'nt;‘;'jcy 0.89 Expand Scope of Caribou Thermal SPS
1
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2016-2017 I1SO Reliability Assessment - Study Results

Study Area: PG&E North Valley

High/Low Volt i . ’
'gh/Low Voltage & Cadlifornia ISO
Voltage (PU) Potential Mitigation Solutions
. . Cat
ID Substation Worst Contingency Category Dezcl:ig;ir;/n 2018 summer | 2021 Summer | 2026 Summer |2018 Spring Off{ 2021 summer | 2018SPNo | 2021 5P No 2:21 > ';Iea;y 2018SPNo | 2026 Cof
Peak Peak Peak Peak Light Load BTM-PV AAEE l\j::]egjs Geen BTM-PV Q;(}':Zfanﬂoons
P1-3:A3:22:_CARIBOU 230/230kV TB 11 .
146 |SPI  60kV & P1-1:A3:50:_HAMIL.BR 2kV Gen Unit P6 Co“:t”i'nt;‘;'jcy 0.87 Expand Scope of NVLY Action Plan
1
P1-3:A3:3:_COTWD_E2 230/115kV TB 1 _
147  [SPI_LAND 115kV & P1-3:A3:6:_COTWD_F2 230/115kV TB P6 Co“:t“i:;’;'jcy 0.89 0.85 0.89 0.83 0.86  |Expand Scope of NVLY Action Plan
4
P1-3:A3:3:_COTWD_E2 230/115kV TB 1 .
148  [SPIAND2 115kV & P1-3:A3:6:_COTWD_F2 230/115kV TB P6 Co’\:t‘j'nt;‘;'jcy 0.89 0.85 0.89 0.83 0.86  |Expand Scope of NVLY Action Plan
4
P1-2:A3:39:_CASCADE-COTTONWOOD .
149  |STLLWATR 60 kV 115KV [1240] & P1-2:A3:64: BENTON- P6 cg“:;';;‘;'jcy 0.82 0.78 0.86 0.79 0.72 0.77 Expand Scope of NVLY Action Plan
DESCHUTS-CASCADE 60kV [6310]
P1-2:A3:64: BENTON-DESCHUTS- ,
150  |STLLWATR 60 kV CASCADE 60kV [6310] & P1- P6 Co’\:t‘j'nt;‘;'jcy 0.68 0.90 0.63 Expand Scope of NVLY Action Plan
3:A3:41:_CASCADE 115/60kV TB 1
P1-3:A3:3:_COTWD_E2 230/115kV TB 1 _
151 TAP65 60kV & P1-3:A3:6:_COTWD_F2 230/115kV TB P6 Co’\:;:'gzlscy 0.89 0.89 Explore potential mitigation
4
P1-1:A3:66:_DE SABLA 7kV Gen Unit 1 & i
152 |TBLEMTN 60 kv - enVn P6 Multiple 0.90 0.88 Explore potential mitigation
P1-3:A3:31:_TBL MT2M 230/230kV TB 1 Contingency
153 [TKOTAP 60KV P1-3:A3:4: COTWD _E2230/60kVTB2 &) 0 Multiple 0.90 Explore potential mitigation
P1-3:A3:5: COTWD_E 230/60kV TB 3 Contingency ' plore p 8
P1-1:A3:66:_DE SABLA 7kV Gen Unit 1 & i
154 TRES VIS 60 kV - P6 Mglt'ple 0.89 Explore potential mitigation
P1-3:A3:31:_TBL MT2M 230/230kV TB 1 Contingency
P1-3:A3:3:_COTWD_E2 230/115kV TB 1 _
155 TRINITY 60 kV & P1-3:A3:6:_COTWD_F2 230/115kV TB P6 Co’\:;:'gzlscy 0.89 0.89 Explore potential mitigation
4
P1-3:A3:4:_COTWD_E2 230/60kV TB 2 & i
156 |TYLERIT 60KV - - / P6 Multiple 0.83 0.85 0.83 0.85 Explore potential mitigation
P1-3:A3:5:_COTWD_E 230/60kV TB 3 Contingency
P1-3:A3:22: CARIBOU 230/230kV TB 11 _
157 ULTR WSD 60 kV & P1-1:A3:51:_ HAMIL.BR 2kV Gen Unit P6 Co’\:;:'gzlscy 0.89 Explore potential mitigation
2
P1-1:A3:45:_VOLTA1-2 9kV Gen Unit 1 & ' Short Term: Coleman Thermal SPS,
158  |VINA  60kV P1-2:A3:73:_COTTONWD-RED BLFF P6 Multiple 0.88 0.86 0.86 0.86 0.86 Long Term: Red Bluff Area Substation

60kV [6440]

Contingency

Project

California ISO/MID/RT

August 15, 2016

Page 25 of 30



2016-2017 I1SO Reliability Assessment - Study Results

Study Area: PG&E North Valley

High/Low Volt a . .
igh/Low Voltage < California I1ISO
Voltage (PU) Potential Mitigation Solutions
D Substati ; Category 2021 SP Heavy 2026
ubstation Worst Contingency Category Description | 2018 Summer | 2021 Summer | 2026 Summer |2018 Spring Off{ 2021 Summer | 2018 SP No 2021SPNo [ bleg | 2018SPNo | t of
Peak Peak Peak Peak Light Load BTM-PV AAEE enewable BTM-PV etirement o
Min Gas Gen QF Generations
P1-3:A3:22: CARIBOU 230/230kV TB 11 .
159  |[WESTWOOD 60 kV & P1-1:A3:51:_HAMIL.BR 2kV Gen Unit P6 Co“:t”i'nt;‘;'jcy 0.89 Explore potential mitigation
2
P1-3:A3:3: COTWD_E2 230/115kVTB 1 _
160 & P1-3:A3:6:_COTWD_F2 230/115kV TB CO“:;:;’;'EW
WHEELBR 115 kV 4 P6 0.89 0.85 0.89 0.80 0.84 Explore potential mitigation
161 P1-3:A3:4:_COTWD_E2 230/60kV TB 2 & Co’\:t‘j'nté‘;'jcy
WHITMORE 60 kV P1-3:A3:5:_ COTWD_E 230/60kV TB 3 P6 0.90 Explore potential mitigation
P1-3:A3:3: COTWD_E2 230/115kVTB 1
162 & P1-3:A3:6:_COTWD_F2 230/115kV TB CO“:;:;’;'EW
WILDWOOD 115 kV 4 P6 0.87 0.88 Explore potential mitigation
163 P1-3:A3:4:_COTWD_E2 230/60kV TB 2 & Co’\:t‘j'nté‘;'jcy
WNTU PMS 60 kV P1-3:A3:5:_ COTWD_E 230/60kV TB 3 P6 0.89 0.89 Expand Scope of NVLY Action Plan
P1-2:A3:59:_PIT #1-MCARTHUR 60kV
164 [7790] & P1-2:A3:76:_HAT CREEK #1-PIT Co“:t“i:;’;'jcy
PIT1 60kV #1 60kV [7020] P6 1.1003 1.1001 1.1 Install reactive device
165 P7-1:A3:1_Cottonwood-Benton No.1 Co“:;:igzlscy
DIRYVLLE 60 kV and Cottonwood-Red Bluff 60 kV Lines P7 0.90 0.89 0.88 0.88 0.89 Explore potential mitigation
166 P7-1:A3:1_Cottonwood-Benton No.1 Co“:t“i:;’;'jcy
LS MLNSJ 60 kV and Cottonwood-Red Bluff 60 kV Lines P7 0.88 0.88 0.87 0.87 0.88 Explore potential mitigation
167 P7-1:A3:1_Cottonwood-Benton No.1 Co“:;:igzlscy
RED BLFF 60 kV and Cottonwood-Red Bluff 60 kV Lines P7 0.87 0.86 0.86 0.86 0.86 Explore potential mitigation
Short Term: Coleman Thermal SPS,
168 P7-1:A3:1_Cottonwood-Benton No.1 Co’\:;:'gpelscy Long Term: Red Bluff Area Substation
VINA 60 kV and Cottonwood-Red Bluff 60 kV Lines P7 0.88 0.87 0.87 0.87 0.87 Project
169 P7-1:A3:30_HAT CREEK1-PIT1 and PIT1- Multiple
PIT 160 kV HAT CREEK No2-BURNEY P7 Contingency 1.1013 Install reactive device
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2016-2017 ISO Reliability Assessment - Study Results

Study Area:

PG&E North 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
1 COTTONWD-RED BLFF 60KV [6440] P1 Single 1 Under review with PTO .
Contingency
LERMO - 1D 115kV & PALERMO- i . .
PALER . P2 S!ngle 22 Under review with PTO .
2 WYANDOTTE line Contingency
COTTONWD - MA 60kV & COTTONWD- i . .
3 . P2 S!ngle 23 Under review with PTO .
COLEMAN line Contingency
TBL MT D Section 1D & TBL MT E Secti i . .
4 ection ection P2 S!ngle 2 Under review with PTO .
1E 230kV Contingency
CARIBOU-TABLE MTN 230kV [4440 i . .
5 [ ] P2 S!ngle 15 Under review with PTO .
(BELDENTP-TBL MT D) Contingency
COTTONWD - MA 60kV & COTTONWD- i . .
. P2 S'.ngle 59 Under review with PTO .
6 COLEMAN line Contingency
7 COLEMAN 60KV Section 1D P2 Single 3 Under review with PTO .
Contingency
3 COLEMAN 60kV Section 1D P2 Single 3 Under review with PTO .
Cont_mgency
9 COLEMAN 60kV Section 1D P2 Single 1 Under review with PTO .
Contingency
D - TTONWD- i . .
COTTONW . MA 60kV & COTTO P2 S!ngle 57 Under review with PTO .
10 COLEMAN line Contingency
11 |COLEMAN 60kV Section 1D P2 Single 3 Under review with PTO .
Contingency
TBLMTD ion 1D & TBL E ti i . .
MT D Section 1D & MTE Section P2 S!ngle 24 Under review with PTO .
12 1E 230kV Contingency
13 [COLEMAN 60kV Section 1D P2 Single 1 Under review with PTO .
Contingency
PALERMO - 1D 115kV & PALERMO- i . .
. P2 S!ngle 14 Under review with PTO .
14 WYANDOTTE line Contingency
-TABLE MTN 230kV [4440 i . .
15 CARIBOU [ ] P2 S!ngle 43 Under review with PTO .
(BELDENTP-TBL MT D) Contingency
BOU-TABLE MTN 2 i . .
CARIBOU-TABLE MTN 230kV [4440] P2 S'.ngle 7 Under review with PTO .
16 (BELDENTP-TBL MT D) Contingency
ONWD - MA 60kV & COTTONWD- i . .
17 cott . P2 S!ngle 5 Under review with PTO .
COLEMAN line Contingency
TBLMT D ion 1D & TBL E ti i . .
MT D Section 1D & MTE Section P2 S!ngle 34 Under review with PTO .
18 1E 230kV Contingency
CARIBOU-TABLE MTN 230kV [4440 i . .
19 [ ] P2 S!ngle 7 Under review with PTO .
(BELDENTP-TBL MT D) Contingency
D - TTONWD- i . .
COTTONW . MA 60kV & COTTONW P2 S!ngle 21 Under review with PTO .
20 COLEMAN line Contingency
PALERMO - 1D 115kV & PALERMO- i . .
21 i P2 S!ngle 14 Under review with PTO .
WYANDOTTE line Contingency
LE -1D 11 LE - i . .
PALERMO . SkV & PALERMO P2 S!ngle 25 Under review with PTO .
22 WYANDOTTE line Contingency
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2016-2017 ISO Reliability Assessment - Study Results

Study Area:

PG&E North Valley

Transient Stability

& California ISO

Category

Transient Stability Performance (Number of voltage and frequency violations)

ID Contingency Category Description | 2018 Summer | 2021 Summer | 2026 Summer (2018 Spring Off-| 2021 Summer Select. Select. Select. Select. Select. Potential Mitigation Solutions
Peak Peak Peak Peak Light Load
23 (CI;EIT_ESI\‘;JT-;:AT?_EI\/'YITTDN)BOI(V e P2 Cor?t::gfncy 5 Under review with PTO .
24 \Ijx:zggrrt?,i ol & PALERMO- P2 Cor?tii:gljncy 23 Under review with PTO .
25 IEI_ZI;/IO'II'(S Section 1D & TBL MT E Section P2 Constii:gfncy " -
26 IE;';AO-II-(S Section 1D & TBL MT E Section P2 Constii:gfncy - -
27 gce);to;\tl]vf?%c(i)-i\e/ni?nnego.l and Cottonwood- p7 Co’\:tlij:iqpelﬁcy 9 Under review with PTO
e gce);to;l\:]vf?%c(i)-i\e/ni?nnego.l and Cottonwood- p7 Co’\:tlij:iqpelﬁcy 8 Under review with PTO
29 gce);to;l\:]vf?%c(i)-i\e/ni(i)nnego.l and Cottonwood- p7 Co’\:tlij:iqpelﬁcy 10 Under review with PTO
“ gce);to;l\:]vf?%c(i)-i\e/ni(i)nnego.l and Cottonwood- p7 Co’\:tlij:iqpelﬁcy i Under review with PTO.
3 gce);to;l\:]vf?%c;i\e/ni?nng o and Cotlanwot P7 Co’\:tlij:iqpelﬁcy 10 Under review with PTO .
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2016-2017 1SO Reliability Assessment - Study Results
Study Area: PG&E North 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

X-SLD-1

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 North 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

X-S§-1

No single source substation with more than 100 MW Load
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