2017-2018 1SO Reliability Assessment - Preliminary Study Results

Study Area:

Thermal Overloads

PG&E North Valley

L\)r California ISO

California ISO/MID/RT

Loading (%)
2022 SP | 2027
" , Category 2019 2022 2027 2019 2022 | 2019 SP [ 2027 SP | 2022 SP | Heavy |Retireme Project & Potential Mitigation
Overloaded Facility Contingency (All and Worst P6) Category o Spring , _ .
Description | Summer | Summer | Summer Liaht Spring | Peak- Peak- |High CEC|Renewabl| nt of QF Solutions
Peak Peak Peak 9 Off-Peak |  Shift Shift | Forecast | e & Min |Generatio
Load
Gas Gen ns
P1-3:A3:4:_COTWD_E2 230/60KV TB 2 Action plan or SPS (Cascade -
P1-3:A3:5. COTWD._E 230/60KV TB 3 P6 N-1-1 82.9 87.9 91.3 <80 71.3 88.9 116.1 105.4 <80 87.8 Benton)
P2-2:A3:63:_COTTONWD 60KV SECTION MA P2 Bus NConv | NConv | 96.0 7.5 51.0 94.5 NConv | NConv | 63.3 NConv rCe(\)/tit;VUWOOd“ Benton...scope under
P2-3:A3:70:_COTTONWND - MA 60KV & Non-bus-tie Cottonwood.. Benton...scope under
COLEMAN-COTTONWOOD LINE P2 breaker 93.8 90.5 93.7 6.7 54.6 914 NConv [ NConv 26.1 NConv review
31459 OREGNTRL 115 31469 SPI_AND 11511 o c e y
P2-3:A3:71:_COTTONWD - MA 60KV & COTTONWD-RED BLFF LINE P2 Non-bus-tie 83.9 92.4 | NConv 7.3 54.1 93.2 106.4 | NConv | 27.1 95.4 Ot.tonwoo - Benton...scope under
breaker review
P2-3:A3:72:_COTTONWD - MA 60KV & COTTONWOOD #2 LINE py | Nonbustie | oo | Nconv | 960 | 75 | s1.0 | 945 | Nconv | NConv | 633 | Ncony |COtOnWood. Benton...scope under
breaker review
P2-3:A3:73:_COTTONWD - MA 60KV & COTTONWOOD #1 LINE P2 Non-bus-tie 83.9 91.9 94.6 7.3 54.1 93.4 | NConv | NConv | 27.1 | NConv COt.tonWOOd" Benton...scope under
breaker review
P1-3:A3:4:_COTWD_E2 230/60KV TB 2 Cottonwood.. Benton...scope under
P1-3:A3:5. COTWD._E 230/60KV TB 3 P6 N-1-1 78.6 83.2 88.3 <80 90.1 84.2 114.4 101.6 <80 113.9 review
31464 COTWDPGE 115 31466 JESSUPJ1 11511 o c e y
P2-3:A3:71:_COTTONWD - MA 60KV & COTTONWD-RED BLFF LINE P2 Non-bus-tie 79.6 83.3 | NConv | 14.6 72.9 84.9 100.8 | NConv [ 31.9 119.3 Ot.tonwoo - Benton...Scope under
breaker review
31466 JESSUPJ1 115 31469 SPI_AND 1151 1 P2-3:A3:71:_COTTONWD - MA 60KV & COTTONWD-RED BLFF LINE P2 Nzr::;ise':'e 60.0 64.4 | NConv | 19.9 76.0 66.7 78.4 | NConv | 43.2 98.5 gc\)/titeownwood.. Benton...scope under
P1-3:A3:4:_ COTWD_E2 230/60KV TB 2 Cottonwood.. Benton...scope under
P1-3:A3:5: COTWD. E 230/60KV TB 3 P6 N-1-1 71.0 75.4 78.9 <80 72.0 76.3 101.7 92.0 <80 75.2 review
31468 CASCADE 115 31459 OREGNTRL 1151 1 NP c s y
P2-3:A3:71:_COTTONWD - MA 60KV & COTTONWD-RED BLFF LINE P2 on-bustie 1,0 | 808 | Nconv| 48 | 547 | 815 | 933 | Nconv| 316 | sao |cOtonwood. Benton..scope under
breaker review
31480 WYANDTTE 115 31516 WYANDJT2 11511  [P2-3:A3:44:_PALERMO - 1D 115KV & PALERMO-WYANDOTTE LINE P2 Non-bus-tie 86.9 157.8 | 154.9 22.8 19.6 159.9 | 163.4 | 159.7 65.1 157.8 The issue is due to severe low
breaker voltage at WYANDTTE
PV is 6 MW less in sensitivity case as
compared to the base case.

31480 WYANDTTE 115 31518 WYANDJT11151 1 Base Case PO Normal 90.5 93.3 94.5 26.1 21.7 93.8 103.0 99.0 64.1 94.6 |The issue is on a very short circuit in
the long term and under sensitvity
scenario - continue to monitor

P1-2:A3:53:_PALERMO-WYANDOTTE 115KV .
P1-3:A3:22: CARIBOU-TABLE MTN 230KV P6 N-1-1 85.0 86.8 104.4 <80 <80 87.4 96.3 93.6 75.2 104.5 |Action plan or SPS
Line Section Existing Caribou RAS should trip the
P2-1:A3:14:_CARIBOU-TABLE MTN 230KV (BELDENTP-TBL MT D) P2-1 w/o fault 225.6 | NConv [ NConv | 42.7 6.5 NConv | NConv [ NConv [ NConv | NConv |generator (or drop Caribou
31482 PALERMO 115 31516 WYANDJT2 1152 1 generafor...)
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2017-2018 1SO Reliability Assessment - Preliminary Study Results

Study Area:

Thermal Overloads

PG&E North Valley

L\)r California ISO

California ISO/MID/RT

Loading (%)
2022 SP | 2027
" , Category 2019 2022 2027 2019 2022 | 2019 SP [ 2027 SP | 2022 SP | Heavy |Retireme Project & Potential Mitigation
Overloaded Facility Contingency (All and Worst P6) Category o Spring , _ .
Description | Summer | Summer | Summer Liaht Spring | Peak- Peak- |High CEC|Renewabl| nt of QF Solutions
Peak Peak Peak 9 Off-Peak |  Shift Shift | Forecast | e & Min |Generatio
Load
Gas Gen ns
P2-2:A3:24: TBL MT D 230KV SECTION 1D P2 Bus 225.9 NConv | NConv 42.9 6.4 NConv | NConv | NConv | NConv | NConv :;(:etlrr;?o?anbou RAS should trip the
P2-4:A3:24:_TBL MT D SECTION 1D & TBL MT E SECTION 1E 230KV P2 Bus-tie 228.1 NConv | NConv 43.2 8.6 NConv | NConv | NConv | NConv | NConv Existing Caribou RAS should trip the
breaker generator
Line Secti - . -
P2-1:A3:14:_CARIBOU-TABLE MTN 230KV (BELDENTP-TBL MT D) pp1 | Hinesection | oot | Neonv | NConv | 197 | 149 | Nconv | Nconv | Nconv | Nconv | Ncony |EX/SEN Caribou RAS should trip the
w/o fault generator
P2-2:A3:24:_TBL MT D 230KV SECTION 1D P2 Bus 187.3 | NConv | NConv | 19.8 | 15.0 | Nconv | Nconv | Nconv | Nconv | Nconv gg'nsé'r';?ofa”bou RAS should trip the
31486 CARIBOU 115 31488 GRIZJCT 11511 — e 3 I
P2-3:A3:44;_PALERMO - 1D 115KV & PALERMO-WYANDOTTE LINE pp | Nombustie oo | 1343 | 1304 | s0 57 | 1354 | 1372 | 1362 | 508 | 1303 |/N¢Issuelsduetosevere low
breaker voltage at WYANDTTE
P2-4:A3:24:_TBL MT D SECTION 1D & TBL MT E SECTION 1E 230KV P2 Bus-tie 1 1991 | Nconv | Nconv | 201 | 13.0 | Nconv | Nconv | NConv | NConv | Ncony |FXStng Caribou RAS shold trip the
breaker generator
Line Secti - . -
P2-1:A3:14:_CARIBOU-TABLE MTN 230KV (BELDENTP-TBL MT D) P2-1 ine >ection 212.2 NConv | NConv 41.1 7.2 NConv | NConv | NConv | NConv | NConv Existing Caribou RAS should trip the
w/o fault generator
P2-2:A3:24:_TBL MT D 230KV SECTION 1D P2 Bus 212.4 | NConv | NConv | 41.2 | 7.1 | NConv | NConv | NConv | NConv | NConv gg'nsé'r';?ofa”bou RAS should trip the
31488 GRIZ JCT 11531512 BIGBEND 11511 — e 3 I
P2-3:A3:44;_PALERMO - 1D 115KV & PALERMO-WYANDOTTE LINE pp | Nombustiel o1 ¢ | 1517 | 1478 | 220 | 181 | 1528 | 1542 | 1534 | 608 | 1a7.8 |ThGissueisdueto severejow
breaker voltage at WYANDTTE
P2-4:A3:24:_TBL MT D SECTION 1D & TBL MT E SECTION 1E 230KV P2 Bus-tie 214.2 NConv | NConv 41.5 9.7 NConv | NConv | NConv | NConv | NConv Existing Caribou RAS should trip the
breaker generator
Project: Table Mountain - Sycamore
Line Section 115 kV Line
P2-1:A3:50:_BUTTE-SYCAMORE CREEK 115KV (NORD 1-CHICOTP2) P2-1 90.3 95.4 97.9 16.3 9.6 91.5 106.9 | 100.8 63.8 98.0 .
w/o fault - Scope under review, SPS could
potentially address the issue
Project: Table Mountain - Sycamore
115 kV Line
P2-2:A3:43:_BUTTE 115KV SECTION MD P2 Bus 91.0 95.4 98.0 16.9 9.2 91.5 107.0 100.9 63.5 98.1 .
- Scope under review, SPS could
potentially address the issue
Project: Table Mountain - Sycamore
31497 NDAME J 115 31498 SYCAMORE 115 1 1 P2-3:A3:50;_BUTTE - MD 115KV & BUTTE-CHICO B-TBLE MTN LINE pp | Nombustie | oo | 1937 | 1261 | 233 | 179 | 1197 | 1373 | 1313 | 830 | 1262 |MOKVLNE
breaker - Scope under review, SPS could
potentially address the issue
Project: Table Mountain - Sycamore
P2-3:A3:54:_TBLE MTN - 1D 115KV & BUTTE-CHICO B-TBLE MTN LINE pp | Nombustie | ool 879 | 909 | 157 | 112 | 857 | 1000 | 38 | s79 | o0z [MOKVLME
breaker - Scope under review, SPS could
potentially address the issue
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2017-2018 1SO Reliability Assessment - Preliminary Study Results

Study Area:

Thermal Overloads

PG&E North Valley

& California 150

Overloaded Facility

Contingency (All and Worst P6)

Category

Category
Description

Loading (%)

2019
Summer
Peak

2022
Summer
Peak

2027
Summer
Peak

2019
Spring

Light

Load

2022
Spring
Off-Peak

2019 SP
Peak-
Shift

2027 SP
Peak-
Shift

2022 SP
High CEC
Forecast

2022 SP
Heavy
Renewabl
e & Min
Gas Gen

2027
Retireme
nt of QF

Generatio
ns

Project & Potential Mitigation
Solutions

P2-4:A3:11:_BUTTE 115KV - SECTION MD & ME

P2

Bus-tie
breaker

91.0

98.0

100.9

16.9

9.2

93.7

110.5

103.7

64.5

101.0

Project: Table Mountain - Sycamore
115 kV Line

- Scope under review, SPS could
potentially address the issue

31500 BUTTE 115 31501 CHICOTP1 11511

P1-2:A3:48:_SYCAMORE CREEK-NOTRE DAME-TABLE MTN 115KV
P1-2:A3:51:_TABLE MTN-BUTTE #2 115KV

P6

N-1-1

106.3

113.5

120.5

<80

<80

110.6

131.8

121.7

74.9

120.6

Project: Table Mountain - Sycamore
115kV Line

- Scope under review, SPS could
potentially address the issue

P7-1:A3:4_Sycamore Creek-Notre Dame-Table Mountain and
Table Mountain-Butte No.2 115 kV Lines

P7

DCTL

106.3

113.6

120.5

21.8

17.6

110.6

131.8

121.7

74.9

120.6

Project: Table Mountain - Sycamore
115 kV Line

- Scope under review, SPS could
potentially address the issue

31500 BUTTE 115 31504 TBLE MTN 1152 1

P1-2:A3:48:_SYCAMORE CREEK-NOTRE DAME-TABLE MTN 115KV
P1-2:A3:50:_BUTTE-CHICO B-TBLE MTN 115KV

P6

N-1-1

120.5

130.2

136.4

<80

<80

127.3

150.3

139.9

86.0

136.5

Project: Table Mountain - Sycamore
115kV Line

- Scope under review, SPS could
potentially address the issue

31501 CHICOTP1 115 31504 TBLEMTN 1151 1

P1-2:A3:48:_SYCAMORE CREEK-NOTRE DAME-TABLE MTN 115KV
P1-2:A3:51:_TABLE MTN-BUTTE #2 115KV

P6

N-1-1

1233

131.0

137.8

<80

<80

128.2

150.3

140.4

87.3

138.0

Project: Table Mountain - Sycamore
115 kV Line

- Scope under review, SPS could
potentially address the issue

P2-2:A3:46:_TBLE MTN 115KV SECTION 2D

P2

Bus

92.1

96.5

100.0

20.5

18.5

95.0

109.3

103.1

65.1

100.1

Project: Table Mountain - Sycamore
115kV Line

- Scope under review, SPS could
potentially address the issue

P2-3:A3:52:_TBLE MTN - 2D 115KV & PARADISE-TABLE MTN LINE

P2

Non-bus-tie
breaker

92.1

96.6

100.1

20.4

18.5

95.1

109.4

103.2

65.2

100.2

Project: Table Mountain - Sycamore
115 kV Line

- Scope under review, SPS could
potentially address the issue

P2-3:A3:53:_TBLE MTN - 2D 115KV &
SYCAMORE CREEK-NOTRE DAME-TABLE MTN LINE

P2

Non-bus-tie
breaker

92.7

97.6

101.2

20.5

18.5

96.0

110.2

104.4

65.6

101.2

Project: Table Mountain - Sycamore
115kV Line

- Scope under review, SPS could
potentially address the issue

P7-1:A3:4_Sycamore Creek-Notre Dame-Table Mountain and
Table Mountain-Butte No.2 115 kV Lines

P7

DCTL

1233

131.0

137.8

26.4

23.3

128.3

150.3

140.4

87.3

137.9

Project: Table Mountain - Sycamore
115 kV Line

- Scope under review, SPS could
potentially address the issue

California ISO/MID/RT
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2017-2018 1SO Reliability Assessment - Preliminary Study Results

Study Area:

Thermal Overloads

PG&E North Valley

& California 150

Loading (%)

2022 SP | 2027
" , Category 2019 2022 2027 2019 2022 | 2019 SP | 2027 SP [ 2022 SP | Heavy |Retireme Project & Potential Mitigation
Overloaded Facility Contingency (All and Worst P6) Category o Spring , _ .
Description | Summer | Summer | Summer Liaht Spring | Peak- Peak- |High CEC[Renewabl| nt of QF Solutions
Peak Peak Peak g Off-Peak | ~ Shift Shift | Forecast | e & Min Generatio
Load
Gas Gen ns
Project: Table Mountain - Sycamore
P1-2:A3:48:_SYCAMORE CREEK-NOTRE DAME-TABLE MTN 115KV 115KV Line
31503 CHICOTP2 115 31500 BUTTE 11511 P1-2:A3:50; BUTTE-CHICO B-TBLE MTN 115KV P6 N-1-1 83.8 90.6 92.8 <80 <80 87.8 102.8 97.3 <80 92.9 - Scope under review, SPS could
potentially address the issue
Project: Table Mountain - Sycamore
P1-2:A3:50:_BUTTE-CHICO B-TBLE MTN 115KV 115kV Line
P1-2:A3:51: TABLE MTN-BUTTE #2 115KV P6 N-1-1 90.0 96.2 101.5 <80 <80 94.1 110.8 103.2 <80 100.8 - Scope under review, SPS could
potentially address the issue
Project: Table Mountain - Sycamore
31504 TBLE MTN 115 31497 NDAME J 11511 P2-2:A3:47:_TBLE MTN 115KV SECTION 1D P2 Bus 89.9 96.4 101.2 19.0 16.4 94.8 1109 | 103.0 63.8 101.2 115 kVLine .
- Scope under review, SPS could
potentially address the issue
Project: Table Mountain - Sycamore
P2-3:A3:54:_TBLE MTN - 1D 115KV & Non-bus-tie 115kV Line
iy P2 89.9 96.6 101.3 18.9 16.6 95.0 111.0 103.1 63.9 100.7 .
BUTTE-CHICO B-TBLE MTN LINE breaker - Scope under review, SPS could
potentially address the issue
Project: Table Mountain - Sycamore
P1-2:A3:50:_BUTTE-CHICO B-TBLE MTN 115KV 115KV Line
P1-2:A3:51:_TABLE MTN-BUTTE #2 115KV P6 N-1-1 906 96.0 100.1 <80 <80 94.6 109.1 1 1026 <80 995 1. Scope under review, SPS could
potentially address the issue
Project: Table Mountain - Sycamore
31514 PARADSE 115 31494 BIGBENTP 1151 1 P2-2:A3:47:_TBLE MTN 115KV SECTION 1D P2 Bus 90.7 96.5 100.1 20.0 17.7 95.6 109.4 | 102.7 64.5 100.1 115 kv Line .
- Scope under review, SPS could
potentially address the issue
Project: Table Mountain - Sycamore
P2-3:A3:54:_TBLE MTN - 1D 115KV & Non-bus-tie 115 kV Line
iy P2 90.5 96.4 100.0 19.8 17.7 95.5 109.3 102.5 64.5 99.3 .
BUTTE-CHICO B-TBLE MTN LINE breaker - Scope under review, SPS could
potentially address the issue
P2-1:A3:14:_CARIBOU-TABLE MTN 230KV (BELDENTP-TBL MT D) P2-1 Line Section 226.0 NConv | NConv 43.1 6.6 NConv | NConv | NConv | NConv | NConv Existing Caribou RAS should trip the
w/o fault generator
P2-2:A3:24: TBL MT D 230KV SECTION 1D P2 Bus 226.3 NConv | NConv 43.2 6.5 NConv | NConv | NConv | NConv | NConv E;(:]setlrr;gtjofa”bou RAS should trip the
31516 WYANDJT2 115 31512 BIGBEND 1152 1 . J : -
P2-3:A3:44:_PALERMO - 1D 115KV & PALERMO-WYANDOTTE LINE pp | Nombustie | oo o | 1620 | 1579 | 232 | 196 | 1632 | 1646 | 1638 | 651 | 157.9 |TNGiSSueis duetosevereow
breaker voltage at WYANDTTE
Busti — , ,
P2-4:A3:24:_TBL MT D SECTION 1D & TBL MT E SECTION 1E 230KV P2 brfak'eer 228.3 | NConv | NConv | 43.6 | 9.0 | NConv | NConv | NConv | NConv | NConv :z:et'rr;?ofa”bou RAS should trip the

California ISO/MID/RT
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2017-2018 1SO Reliability Assessment - Preliminary Study Results

Study Area:

Thermal Overloads

PG&E North Valley

L\)r California ISO

California ISO/MID/RT

Loading (%)
2022 SP | 2027
Overloaded Facility Contingency (All and Worst P6) Category Category 2019 | 2022 | 2027 52 Onlr? 2022 | 2019 SP | 2027 SP | 2022 SP | Heavy |Retireme|  Project & Potential Mitigation
Description | Summer | Summer | Summer LFi) htg Spring | Peak- Peak- |High CEC|Renewabl| nt of QF Solutions
Peak Peak Peak g Off-Peak |  Shift Shift [ Forecast | e & Min [Generatio
Load
Gas Gen ns
P1-2:A3:64:_CASCADE-BENTON-DESCHUTES 60KV
P1-3:A3:42: CASCADE 115/60KV TB 1 P6 N-1-1 98.7 142.7 102.2 <80 <80 159.5 122.1 164.6 81.5 122.0 |Cottonwood.. Benton... Scope
Projects: Cottonwood-Redbluff and
31556 TRINITY 60.0 31564 FRNCHGLH 60.0 1 1 Bus-tie Cascade-Benton will address the
P2-4:A3:8: COTWDPGE 115KV - SECTION 2D & 1D P2 22.5 26.8 34.2 148.8 96.2 11.1 37.4 82.4 63.7 143.7 |issue. A reduced scope and/or an
breaker .
SPS could be another potential
mitigation.
P1-2:A3:64:_CASCADE-BENTON-DESCHUTES 60KV
P1.3:A3:42: CASCADE 115/60KV TB 1 P6 N-1-1 97.6 138.7 99.7 <80 <80 157.3 | 119.3 | 161.1 80.2 119.6 |Cottonwood.. Benton... Scope
31564 FRNCHGLH 60.0 31566 KESWICK 60.0 1 1 Bustie
P2-4:A3:8:_COTWDPGE 115KV - SECTION 2D & 1D P2 breaker 21.8 25.2 32.4 146.6 94.1 11.0 39.3 84.3 62.3 141.3 |Cottonwood.. Benton... Scope
P1-2:A3:64:_CASCADE-BENTON-DESCHUTES 60KV
P1-3:A3:42: CASCADE 115/60KV TB 1 P6 N-1-1 101.8 142.4 101.4 <80 <80 164.0 122.0 163.2 84.3 123.0 |Cottonwood.. Benton... Scope
31566 KESWICK 60.0 31582 STLLWATR 60.01 1 Bus-tie
P2-4:A3:8:_COTWDPGE 115KV - SECTION 2D & 1D P2 breaker 18.6 20.1 27.9 165.0 106.1 12.4 52.7 105.6 65.7 153.5 |Cottonwood.. Benton... Scope
P1-3:A3:4:_COTWD_E2 230/60KV TB 2
P1.3:A3:5. COTWD E 230/60KV TB 3 P6 N-1-1 73.1 76.5 84.3 <80 <80 74.9 106.6 89.9 <80 85.1 |Cottonwood.. Benton... Scope
P2-2:A3:62:_COTTONWD 60KV SECTION 1D P2 Bus 74.3 81.1 91.9 19.8 11.3 79.2 101.0 86.7 523 93.8 |Cottonwood.. Benton... Scope
31570 BENTON 60.0 31572 GIRVAN 60.0 1 1 P2-3:A3:71:_COTTONWD - MA 60KV & Non-bus-tie
COTTONWD-RED BLEF LINE P2 breaker 56.6 69.8 | NConv | 15.9 7.5 68.3 90.3 | NConv | 38.1 83.2 |Cottonwood.. Benton... Scope
P2-4:A3:20:_COTWD_F2 SECTION 2F & Bus-tie
COTWD,_E2 SECTION 2E 230KV P2 breaker 4.0 6.0 7.6 103.7 91.2 11.8 26.3 15.3 39.6 31.6 |Cottonwood.. Benton... Scope
P1-2:A3:63:_COTTONWOOD-BENTON #2 60KV
P1-3:A3:42: CASCADE 115/60KV TB 1 P6 N-1-1 102.1 111.2 116.0 <80 <80 112.6 129.7 121.2 73.6 104.8 |Cottonwood.. Benton... Scope
31574 ANDERSON 60.0 31604 COTTONWD 60.01 1 Bus-tie
P2-4:A3:8:_COTWDPGE 115KV - SECTION 2D & 1D P2 breaker 30.8 37.8 42.9 17.2 36.8 40.4 64.5 66.9 37.0 125.4 |Cottonwood.. Benton... Scope
P1-3:A3:3:_COTWD_E2 230/115KV TB 1
P1.3:A3:6. COTWD F2 230/115KV T8 4 P6 N-1-1 <80 <80 <80 207.0 | 189.7 <80 <80 <80 68.9 <80 |Cottonwood.. Benton... Scope
P2-2:A3:62:_COTTONWD 60KV SECTION 1D P2 Bus 74.4 81.1 91.9 20.0 11.2 79.2 101.0 86.6 52.2 93.8 |Cottonwood.. Benton... Scope
P2-2:A3:63:_COTTONWD 60KV SECTION MA P2 Bus NConv | NConv | 111.2 20.6 10.9 94.5 NConv | NConv | 59.2 NConv [Cottonwood.. Benton... Scope
P2-3:A3:70:_COTTONWD - MA 60KV & Non-bus-tie
COLEMAN-COTTONWOOD LINE P2 breaker 75.1 95.4 110.2 20.6 11.0 92.8 | NConv | NConv [ 52.2 | NConv |Cottonwood.. Benton... Scope
Non-bus-ti
P2-3:A3:71;_COTTONWD - MA 60KV & COTTONWD-RED BLFF LINE P2 °b':ea‘|‘(ser'e 743 | 942 | Nconv| 205 | 11.0 | 919 | 1229 | Nconv | 51.9 | 113.8 |Cottonwood.. Benton... Scope
31576 WNTU PMS 60.0 31570 BENTON 60.0 1 1 Non-bustic
P2-3:A3:72:_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 breaker NConv | NConv | 111.2 20.6 10.9 94.5 NConv | NConv 59.2 NConv |Cottonwood.. Benton... Scope
Non-bus-ti
P2-3:A3:73;_COTTONWD - MA 60KV & COTTONWOOD #1 LINE P2 °b':ea‘|‘(ser'e 743 | 940 | 1084 | 205 | 11.0 | 92.0 | Nconv | Nconv | 51.9 | NConv |Cottonwood.. Benton... Scope
P2-4:A3:20:_COTWD_F2 SECTION 2F & Bus-tie
COTWD,_E2 SECTION 2E 230KV P2 breaker 36.4 35.3 30.1 204.5 | 189.6 55.2 15.6 12.8 65.6 45.2 [Cottonwood.. Benton... Scope
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2017-2018 1SO Reliability Assessment - Preliminary Study Results

Study Area:

Thermal Overloads

PG&E North Valley

L\)r California ISO

California ISO/MID/RT

Loading (%)
2022 SP | 2027
Overloaded Facility Contingency (All and Worst P6) Category Category 2019 2022 2027 Szonlr? 2022 | 2019 SP [ 2027 SP | 2022 SP | Heavy |Retireme Project & Potential Mitigation
Description | Summer | Summer | Summer LFi) htg Spring | Peak- Peak- |High CEC|Renewabl| nt of QF Solutions
Peak Peak Peak g Off-Peak |  Shift Shift [ Forecast | e & Min [Generatio
Load
Gas Gen ns
Bus-ti
P2-4:A3:8:_COTWDPGE 115KV - SECTION 2D & 1D P2 brfak'eer 462 | 564 | 573 | es1 | 879 | 460 | 162 | 226 | 17.8 | 145.1 |cottonwood.. Benton... Scope
P1-3:A3:4:_COTWD_E2 230/60KV TB 2
P1-3:A3:5: COTWD. E 230/60KV TB 3 P6 N-1-1 173.9 188.3 203.6 99.9 76.5 187.6 267.3 227.1 <80 201.3 |Cottonwood.. Benton... Scope
P2-2:A3:63:_COTTONWD 60KV SECTION MA P2 Bus NConv | NConv | 229.8 19.2 8.6 218.5 | NConv [ NConv [ 146.9 | NConv |Cottonwood.. Benton... Scope
P2-3:A3:70:_COTTONWD - MA 60KV & Non-bus-tie
COLEMAN-COTTONWOOD LINE P2 breaker 209.0 209.6 220.8 28.7 14.6 207.7 | NConv [ NConv 88.1 NConv |Cottonwood.. Benton... Scope
P2-3:A3:71:_COTTONWD - MA 60KV & Non-bus-tie
COTTONWD-RED BLEF LINE P2 breaker 177.1 208.7 | NConv 28.5 12.6 208.5 250.5 | NConv 73.8 227.6 |Cottonwood.. Benton... Scope
31580 CASCADE 60.0 31581 OREGNTRL60.011 |55 3.03.72. COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 N‘Lr;ek;‘l‘;:'e NConv | NConv | 229.8 | 192 | 86 | 2185 | NConv | NConv | 146.9 | NConv |Cottonwood.. Benton... Scope
P2-3:A3:73;_COTTONWD - MA 60KV & COTTONWOOD #1 LINE P2 N‘Lr;ek;‘l‘;:'e 177.1 | 2099 | 2203 | 284 | 12.6 | 211.8 | NConv | NConv | 73.8 | NConv |Cottonwood.. Benton... Scope
P2-4:A3:20:_COTWD_F2 SECTION 2F & Bus-tie
COTWD_E2 SECTION 2E 230KV P2 breaker 22.2 17.2 10.6 261.4 245.9 42.9 49.6 20.8 88.5 74.8 |Cottonwood.. Benton... Scope
P2-4:A3:8:_COTWDPGE 115KV - SECTION 2D & 1D P2 k?rue:Efr 88.4 98.8 99.6 75.7 107.9 86.2 44.2 8.0 16.0 165.9 |Cottonwood.. Benton... Scope
31580 CASCADE 60.0 31582 STLLWATR 60.0 1 1 P2-4:A3:8:_COTWDPGE 115KV - SECTION 2D & 1D P2 k?:::ifr 13.7 6.0 3.6 137.8 90.2 27.1 65.0 111.2 44.6 116.1 |Cottonwood.. Benton... Scope
P1-3:A3:3:_COTWD_E2 230/115KV TB 1
P1.3:A3:6: COTWD F2 230/115KV T8 4 P6 N-1-1 31.9 27.7 21.0 261.4 | 2344 87.9 <80 <80 87.0 <80 |Cottonwood.. Benton... Scope
P2-2:A3:63:_COTTONWD 60KV SECTION MA P2 Bus NConv | NConv | 216.9 22.6 8.9 205.0 [ NConv | NConv | 138.9 | NConv [Cottonwood.. Benton... Scope
P2-3:A3:70:_COTTONWD - MA 60KV & Non-bus-tie
COLEMAN-COTTONWOOD LINE P2 breaker 197.7 | 194.1 | 211.8 321 13.8 194.3 | NConv [ NConv | 81.3 | NConv [Cottonwood.. Benton... Scope
P2-3:A3:71:_COTTONWD - MA 60KV & Non-bus-tie
COTTONWD-RED BLEF LINE P2 breaker 165.9 | 198.9 | NConv | 31.9 11.9 198.6 | 235.2 | NConv | 67.3 214.2 [Cottonwood.. Benton... Scope
Non-bus-ti
31581 OREGNTRL 60.0 31578 LOMSICT60.011 15 3.03.72. COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 °b':ea‘|‘(ser'e NConv | NConv | 2169 | 226 | 89 | 205.0 | NConv | NConv | 138.9 | NConv |Cottonwood.. Benton... Scope
Non-bus-ti
P2-3:A3:73;_COTTONWD - MA 60KV & COTTONWOOD #1 LINE P2 °b':ea‘|‘(ser'e 165.9 | 1955 | 2109 | 318 | 119 | 196.7 | NConv | NConv | 67.3 | NConv |Cottonwood.. Benton... Scope
P2-4:A3:20:_COTWD_F2 SECTION 2F & Bus-tie
COTWD,_E2 SECTION 2E 230KV P2 breaker 325 28.3 21.9 257.9 | 246.8 54.1 37.6 9.1 83.2 67.3 |Cottonwood.. Benton... Scope
Bus-ti
P2-4:A3:8:_COTWDPGE 115KV - SECTION 2D & 1D P2 brfak'eer 772 | 886 | 85 | 721 | 1088 | 755 | 326 | 56 | 13.1 | 176.1 |Cottonwood.. Benton... Scope
P2-2:A3:63:_COTTONWD 60KV SECTION MA P2 Bus NConv | NConv | 107.9 51.2 5.5 108.6 | NConv | NConv | 78.0 NConv [Cottonwood.. Benton... Scope
P2-3:A3:70:_COTTONWD - MA 60KV & Non-bus-tie
COLEMAN-COTTONWOOD LINE P2 breaker 80.3 98.0 109.2 60.4 20.2 99.4 | NConv | NConv 7.1 NConv [Cottonwood.. Benton... Scope
P2-3:A3:71:_COTTONWD - MA 60KV & Non-bus-tie
31592 DESCHUTS 60.0 31594 VOLTA 60.0 1 1 COTTONWD-RED BLEF LINE P2 breaker 52.4 88.6 | NConv | 59.8 17.8 91.3 105.5 | NConv 9.9 91.5 |Cottonwood.. Benton... Scope
P2-3:A3:72:_COTTONWD - MA 60KV & Non-bus-tie
COTTONWOOD #2 LINE P2 breaker NConv | NConv [ 107.9 51.2 5.5 108.6 | NConv [ NConv | 78.0 | NConv |Cottonwood.. Benton... Scope
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2017-2018 1SO Reliability Assessment - Preliminary Study Results

Study Area:

Thermal Overloads

PG&E North Valley

L\)r California ISO

Loading (%)
2022 SP | 2027
Overloaded Facility Contingency (All and Worst P6) Category Category 2019 2022 2027 Szonlr? 2022 | 2019 SP [ 2027 SP | 2022 SP | Heavy |Retireme Project & Potential Mitigation
Description | Summer | Summer | Summer LFi) htg Spring | Peak- Peak- |High CEC|Renewabl| nt of QF Solutions
Peak Peak Peak g Off-Peak |  Shift Shift [ Forecast | e & Min [Generatio
Load
Gas Gen ns
Non-bus-tie
P2-3:A3:73:_COTTONWD - MA 60KV & COTTONWOOD #1 LINE P2 breaker 52.4 86.3 93.1 59.7 17.8 87.1 NConv | NConv 10.0 NConv |Cottonwood.. Benton... Scope
P1-2:A3:73:_COTTONWD-RED BLFF 60KV
P1-2:A3:71: COLEMAN-COTTONWOOD 60KV P6 N-1-1 <80 146.8 147.6 <80 <80 149.6 150.9 151.2 <80 142.1 |Cottonwood.. Benton... Scope
P2-2:A3:63:_COTTONWD 60KV SECTION MA P2 Bus NConv | NConv | 157.0 45.3 13.0 159.3 | NConv | NConv | 125.8 | NConv [Cottonwood.. Benton... Scope
P2-3:A3:70:_COTTONWD - MA 60KV & Non-bus-tie
COLEMAN-COTTONWOOD LINE P2 breaker 108.4 143.6 153.9 56.6 26.1 145.4 | NConv | NConv 29.8 NConv |Cottonwood.. Benton... Scope
Non-bus-ti
31594 VOLTA 60.0 31596 SOUTH 60.011 P2-3:A3:71:_COTTONWD - MA 60KV & COTTONWD-RED BLFF LINE P2 f;ea‘:;r'e 751 | 1361 | NConv | 55.6 | 213 | 1386 | 1543 | Nconv | 88 | 135.5 |Cottonwood.. Benton... Scope
Non-bus-ti
P2-3:A3:72;_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 f;ea‘:;r'e NConv | NConv | 157.0 | 453 | 13.0 | 159.3 | NConv | NConv | 125.8 | NConv |Cottonwood.. Benton... Scope
Non-bus-tie
P2-3:A3:73:_COTTONWD - MA 60KV & COTTONWOOD #1 LINE P2 breaker 75.1 133.1 | 138.7 55.5 21.2 134.3 | NConv | NConv 8.7 NConv [Cottonwood.. Benton... Scope
P1-1:A3:75:_COLUSGT1 18.00KV & COLUSGT2 18.00KV & COLUSST1
18.00KV GEN UNITS P3 G-1/N-1 119.4 122.6 124.5 <80 123.4 141.8 132.7 <80 123.7 <80 [Cottonwood.. scope under review
P1-2:A3:73: COTTONWD-RED BLFF 60KV
P1-2:A3:71:_COLEMAN-COTTONWOOD 60KV .
P1-2:A3:73: COTTONWD-RED BLEF GOKV P6 N-1-1 119.3 | NConv | 222.8 <80 <80 224.0 228.9 | NConv <80 220.1 |Cottonwood.. scope under review
Short term; Action plan
Long term: Cottonwood-Red Bluff No.
P1-2:A3:73:_COTTONWD-RED BLFF 60KV P1 N-1 1194 | 1219 | 1245 | 335 | 108 | 1228 | 1408 | 1321 | 747 | 1247 |?6O0KYLineProjectand Red Bluff
Area 230 kV Substation Project
Project is on hold and scope is under
review
31602 COLEMAN 60.0 31606 CLMN JCT60.01 1
P2-2:A3:63:_COTTONWND 60KV SECTION MA P2 Bus NConv | NConv [ 175.0 39.9 26.2 179.5 | NConv [ NConv | 185.3 | NConv [Cottonwood.. scope under review
P2-3:A3:70:_COTTONWD - MA 60KV & Non-bus-tie .
COLEMAN-COTTONWOOD LINE P2 breaker 158.7 | 196.4 | 185.9 39.3 25.9 198.5 | NConv [ NConv | 114.6 | NConv [Cottonwood.. scope under review
Non-bus-ti .
P2-3:A3:71;_COTTONWD - MA 60KV & COTTONWD-RED BLFF LINE P2 °b':ea‘|‘(ser'e 1202 | 1839 | Nconv | 323 | 109 | 1855 | 169.7 | Nconv | 77.6 | 171.2 |Cottonwood.. scope under review
Non-bus-ti .
P2-3:A3:72:_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 Obr:ealliserle NConv | NConv | 175.0 39.9 26.2 179.5 | NConv | NConv | 185.3 | NConv [Cottonwood.. scope under review
Non-bus-ti .
P2-3:A3:73:_COTTONWD - MA 60KV & COTTONWOOD #1 LINE P2 Obr:ealliserle 120.3 187.7 179.1 32.5 10.8 186.8 | NConv | NConv 77.5 NConv [Cottonwood.. scope under review
P7-1:A3:1_Cottonwood-Benton No.1 and P7 DCTL 1196 | 1217 | 1243 | 335 | 108 | 1226 | 1406 | 131.8 | 743 | 124.4 |Cottonwood.. scope under review
Cottonwood-Red Bluff 60 kV Lines
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2017-2018 1SO Reliability Assessment - Preliminary Study Results

Study Area:

Thermal Overloads

PG&E North Valley

& California 150

Loading (%)
2022 SP | 2027
Overloaded Facility Contingency (All and Worst P6) Category Category 2019 | 2022 | 2027 52 Onlr? 2022 | 2019 SP | 2027 SP | 2022 SP | Heavy |Retireme|  Project & Potential Mitigation
Description | Summer | Summer | Summer LFi) htg Spring | Peak- Peak- |High CEC|Renewabl| nt of QF Solutions
Peak Peak Peak 9 Off-Peak |  Shift Shift | Forecast | e & Min |Generatio
Load
Gas Gen ns
Short term: Action plan
Long term: Cottonwood-Red Bluff No.
ine Secti 2 60 kV Line Project and Red Bluff
P2-1:A3:94:_COLEMAN-RED BLUFF 60KV (COLEMAN-CLMN JCT) pp1 | Hnesection |00 | 1184 | 1210 | 338 | 107 | 1191 | 1358 | 1277 | 727 | 1212 ject and re
w/o fault Area 230 kV Substation Project
31604 COTTONWD 60.0 31607 RED BJT 60.0 1 1 Project is on hold and scope is under
review
P2-2:A3:61:_COLEMAN 60KV SECTION 1D P2 Bus 119.2 | 118.3 | 121.0 33.9 10.7 119.0 | 135.8 | 127.6 73.0 121.2 |Cottonwood.. scope under review
P2-3:A3:68:_COLEMAN - 1D 60KV & Non-bus-tie .
COLEMAN-COTTONWOOD LINE P2 breaker 119.1 118.3 121.0 33.8 10.7 118.9 135.8 127.5 73.0 121.2 |Cottonwood.. scope under review
P1-1:A3:75:_COLUSGT1 18.00KV & COLUSGT2 18.00KV & COLUSST1 18. P3 G-1/N-1 <80 <80 <80 <80 <80 104.7 98.1 <80 <80 <80 [Cottonwood.. scope under review
P1-2:A3:71:_COLEMAN-COTTONWOOD 60KV .
P1-2:A3:73: COTTONWD-RED BLFF 60KV P6 N-1-1 <80 <80 160.4 <80 <80 162.2 | 164.6 | NConv <80 157.4 |Cottonwood.. scope under review
P1-2:A3:73:_COTTONWD-RED BLFF 60KV P1 N-1 85.9 90.2 92.3 23.4 8.6 90.7 102.7 97.6 56.3 92.5 |Cottonwood.. scope under review
P2-2:A3:63:_COTTONWND 60KV SECTION MA P2 Bus NConv | NConv | 134.1 29.8 24.0 136.8 | NConv [ NConv | 147.0 | NConv [Cottonwood.. scope under review
P2-3:A3:70:_COTTONWND - MA 60KV & Non-bus-tie .
COLEMAN-COTTONWOOD LINE P2 breaker 124.2 | 150.0 | 140.3 29.3 23.8 151.9 | NConv | NConv | 93.3 | NConv [Cottonwood.. scope under review
31606 CLMN JCT 60.0 31608 RED BLFF 60.0 1 1 Non-bus-tie .
P2-3:A3:71:_COTTONWD - MA 60KV & COTTONWD-RED BLFF LINE P2 breaker 86.5 133.1 | NConv | 225 8.7 133.1 | 121.6 | NConv | 58.2 124.7 |Cottonwood.. scope under review
Non-bus-ti .
P2-3:A3:72:_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 Obr:ealliserle NConv | NConv | 134.1 29.8 24.0 136.8 | NConv | NConv | 147.0 | NConv [Cottonwood.. scope under review
Non-bus-ti .
P2-3:A3:73:_COTTONWD - MA 60KV & COTTONWOOD #1 LINE P2 Obr:ealliserle 86.6 134.7 128.2 22.7 8.5 135.0 [ NConv | NConv 58.1 NConv [Cottonwood.. scope under review
P7-1:A3:1_Cottonwood-Benton No.1 and .
Cottonwood-Red BIuff 60 kV Lines P7 DCTL 86.0 90.0 92.2 234 8.6 90.6 103.6 97.4 56.1 92.3 |Cottonwood.. scope under review
Line Secti .
P2-1:A3:94; COLEMAN-RED BLUFF 60KV (COLEMAN-CLMN JCT) P2-1 '\:‘v‘;o ?:u'l‘z "1 1187 | 1183 | 1210 | 332 | 107 | 1191 | 1349 | 1277 | 72.0 | 121.2 |Cottonwood.. scope under review
31607 RED B JT 60.0 31608 RED BLFF 60.01 1 P2-2:A3:61:_COLEMAN 60KV SECTION 1D P2 Bus 118.8 118.4 121.0 33.2 10.7 119.0 135.7 127.6 73.0 121.2 |Cottonwood.. scope under review
P2-3:A3:68; COLEMAN - 1D 60KV & COLEMAN-COTTONWOOD LINE P2 N%r;ek;‘l‘;:'e 1187 | 1183 | 121.0 | 332 | 107 | 1189 | 1356 | 1275 | 73.0 | 121.2 |Cottonwood.. scope under review
The issue is in the long term and
31626 CORNING 60.0 31729 CORNSWCH 60.04 1  |Base Case PO Normal 88.3 89.1 97.2 26.7 231 86.6 103.6 93.6 62.5 97.1 |under sensitvity scenario - continue
to monitor
Line Secti Existing Caribou RAS should trip the
P2-1:A3:14:_CARIBOU-TABLE MTN 230KV (BELDENTP-TBL MT D) P2-1 ine >ection 97.2 NConv | NConv 8.9 8.4 NConv | NConv | NConv | NConv | NConv g P
w/o fault generator
31677 GRS FJT 60.0 31689 ELIZTWN 60.01 1 P2-2:A3:24:_TBL MT D 230KV SECTION 1D P2 Bus 97.9 NConv [ NConv 8.8 8.5 NConv [ NConv | NConv | NConv | NConv :;(:etlrr;?ocr:a”bou RAS should trip the
P2-4:A3:24:_TBL MT D SECTION 1D & TBL MT E SECTION 1E 230KV P2 k?rue-:;fr 96.3 NConv [ NConv 8.3 5.7 NConv [ NConv | NConv | NConv | NConv sglnsélrr;gt]ofarlbou RAS should trip the
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2017-2018 1SO Reliability Assessment - Preliminary Study Results

Study Area: PG&E North Valley
& California 150
Thermal Overloads ¢ g Lalrornia
Loading (%)
2022 SP | 2027
Overloaded Facility Contingency (All and Worst P6) Category Category 2019 | 2022 | 2027 52 Onlr? 2022 | 2019 SP | 2027 SP | 2022 SP | Heavy |Retireme|  Project & Potential Mitigation
Description | Summer | Summer | Summer LFi) htg Spring | Peak- Peak- |High CEC|Renewabl| nt of QF Solutions
Peak Peak Peak 9 Off-Peak |  Shift Shift | Forecast | e & Min |Generatio
Load
Gas Gen ns
Line Secti - - -
P2-1:A3:14:_CARIBOU-TABLE MTN 230KV (BELDENTP-TBL MT D) P2-1 ine >ection 92.5 NConv | NConv 7.1 7.2 NConv | NConv | NConv | NConv | NConv Existing Caribou RAS should trip the
w/o fault generator
31683 EST Q1 60.0 31688 SPIQUINCYJCT 60.01 1 P2-2:A3:24:_TBL MT D 230KV SECTION 1D P2 Bus 93.2 NConv [ NConv 6.9 7.3 NConv [ NConv [ NConv | NConv | NConv sglnsélrr;?o(r:a”bou RAS should trip the
P2-4:A3:24: TBL MT D SECTION 1D & TBL MT E SECTION 1E 230KV P2 Bus-tie 91.6 NConv | NConv 6.5 4.6 NConv | NConv | NConv | NConv | NConv Existing Caribou RAS should trip the
breaker generator
P2-1:A3:14:_CARIBOU-TABLE MTN 230KV (BELDENTP-TBL MT D) P2-1 Line Section 97.2 NConv | NConv 8.8 8.3 NConv | NConv | NConv | NConv | NConv Existing Caribou RAS should trip the
w/o fault generator
31683 EST Q1 60.0 31689 ELIZTWN 60.01 1 P2-2:A3:24:_TBL MT D 230KV SECTION 1D P2 Bus 97.8 NConv | NConv 8.7 8.4 NConv [ NConv | NConv | NConv | NConv :;(:etlrr;?o?anbou RAS should trip the
P2-4:A3:24:_TBL MT D SECTION 1D & TBL MT E SECTION 1E 230KV P2 Bus-tie 96.3 NConv | NConv 8.2 5.5 NConv | NConv | NConv | NConv | NConv Existing Caribou RAS should trip the
breaker generator
Line Secti - - -
P2-1:A3:14: CARIBOU-TABLE MTN 230KV (BELDENTP-TBL MT D) pp1 | HMesection | e e | Nconv | Nconv | 287 | 259 | Nconv | Nconv | NConv | Nconv | Ncony |FXStnd Caribou RAS should tip the
w/o fault generator
31688 SPIQUINCYJCT 60.0 38056 PLMS-SRA 60.0 1 1 |P2-2:A3:24:_TBL MT D 230KV SECTION 1D P2 Bus 117.4 | NConv | NConv 28.5 26.0 NConv [ NConv [ NConv | NConv | NConv sglnsélrr;?o(r:a”bou RAS should trip the
P2-4:A3:24: TBL MT D SECTION 1D & TBL MT E SECTION 1E 230KV P2 Bus-tie 115.4 NConv | NConv 28.0 23.3 NConv | NConv | NConv | NConv | NConv Existing Caribou RAS should trip the
breaker generator
Line Secti Existing Caribou RAS should trip the
P2-1:A3:14:_CARIBOU-TABLE MTN 230KV (BELDENTP-TBL MT D) p2-1 | "N 1939 | Neonv | Nconv | 106 | 10.0 | NConv | NConv | NConv | NConv | NConv g P
w/o fault generator
31690 CARIBOU 60.0 31677 GRSFJT60.011 P2-2:A3:24: TBL MT D 230KV SECTION 1D P2 Bus 114.7 NConv | NConv 10.4 10.1 NConv [ NConv | NConv | NConv | NConv :;(:etlrr;?o?anbou RAS should trip the
P2-4:A3:24:_TBL MT D SECTION 1D & TBL MT E SECTION 1E 230KV P2 Bus-tie 112.9 NConv | NConv 9.9 6.8 NConv | NConv | NConv | NConv | NConv Existing Caribou RAS should trip the
breaker generator
The issue is in the long term and
31722 GLENN 60.0 31729 CORNSWCH 60.0 4 1 Base Case PO Normal 88.3 89.1 97.2 26.7 22.9 86.6 103.6 93.6 62.5 97.1 |under sensitvity scenario - continue
to monitor
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2017-2018 ISO Reliability Assessment - Preliminary Study Results

Study Area: PG&E North Valley

&> California ISO

Voltage Deviations

Post Cont. Voltage pu
Category 2019 2022 2027 2019 2022 2022 SP 2322 o R t2 - t
Substation Contingency (All and Worst P6) Category | Descriptio oV ) _ 2019 SP | 2027 SP eavy etiremen Project & Potential Mitigation Solutions
n Summer | Summer | Summer |Spring Light| Spring Off- | High CEC peak-Shift | Peak-shift Renewable| of QF
Peak Peak Peak Load Peak Forecast & Min Gas | Generation
Gen S
ANDERSON 60 P2-2:A3:62:_COTTONWD 60KV SECTION 1D P2 Bus 1.00 0.91 0.89 1.06 1.02 0.92 0.88 0.90 0.96 0.87|Cottonwood...Benton... Scope under review
ANDERSON 60 P2-2:A3:63:_COTTONWND 60KV SECTION MA P2 Bus 0.90 0.76 0.74 1.06 1.02 0.77 0.74 0.80 0.84 0.74|Cottonwood...Benton... Scope under review
Non-bus-
ANDERSON 60 P2-3:3:70:_COTTONWD - MA 60KV & COLEMAN- P2 tie 1.00 0.77 0.74 1.06 1.02 0.78 0.46 0.66 0.95 0.48|Cottonwood...Benton... Scope under review
COTTONWOOD LINE
breaker
P2-3:A3:71:_COTTONWD - MA 60KV & COTTONWD-RED BLFF Non-bus-
ANDERSON 60 LINE' T P2 tie 1.01 0.78 0.76 1.06 1.02 0.79 0.72 0.75 0.96 0.72|Cottonwood...Benton... Scope under review
breaker
Non-bus-
ANDERSON 60 P2-3:A3:72:_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 tie 0.90 0.76 0.74 1.06 1.02 0.77 0.74 0.80 0.84 0.74|Cottonwood...Benton... Scope under review
breaker
Non-bus-
ANDERSON 60 P2-3:A3:73:_COTTONWD - MA 60KV & COTTONWOOD #1 LINE P2 tie 1.01 0.78 0.75 1.06 1.02 0.79 0.73 0.74 0.96 0.69|Cottonwood...Benton... Scope under review
breaker
P1-3:A3:4:_COTWD_E2 230/60KV TB 2 P1- .
ANDERSON 60 3.A3:5: COTWD. E 230/60KV T8 3 P6 N-1/N-1 0.91 0.89 0.93 0.85 0.88 0.97 0.89|Cottonwood...Benton... Scope under review
ANITA 60 Base Case PO | Normal 1.01]  1.00 1.00 1.03 1.05 1.01 1.00 1.01 1.02 1.00 Ir.]gzgepdower factor correction and voltage support f
ANTLER 60 P1-3:A3:42:_CASCADE 115/60KV TB 1 P1 N-1 0.96 0.94 0.94 1.01 1.00 0.94 0.94 0.94 0.96 0.93|Cottonwood...Benton... Scope under review
ANTLER 60 P2-2:A3:37:_CASCADE 115KV SECTION 1D P2 Bus 0.96 0.94 0.94 1.01 1.00 0.94 0.94 0.94 0.96 0.93|Cottonwood...Benton... Scope under review
ANTLER 60 P2-2:A3:62:_COTTONWD 60KV SECTION 1D P2 Bus 1.00 0.96 0.95 1.05 1.02 0.96 0.95 0.95 0.98 0.93|Cottonwood...Benton... Scope under review
ANTLER 60 P2-2:A3:63:_COTTONWND 60KV SECTION MA P2 Bus 0.94 0.86 0.85 1.05 1.02 0.86 0.87 0.89 0.90 0.86|Cottonwood...Benton... Scope under review
Non-bus-
P2-3:A3:70:_COTTONWD - MA 60KV & COLEMAN- ] .
ANTLER 60 COTTONWOOD LINE P2 tie 0.99 0.86 0.85 1.05 1.02 0.87 0.69 0.80 0.97 0.69|Cottonwood...Benton... Scope under review
breaker
P2-3:A3:71:_COTTONWD - MA 60KV & COTTONWD-RED BLFF Non-bus-
ANTLER 60 LINE' T P2 tie 1.00 0.87 0.86 1.05 1.02 0.87 0.84 0.85 0.98 0.83|Cottonwood...Benton... Scope under review
breaker
Non-bus-
ANTLER 60 P2-3:A3:72:_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 tie 0.94 0.86 0.85 1.05 1.02 0.86 0.87 0.89 0.90 0.86|Cottonwood...Benton... Scope under review
breaker
Non-bus-
ANTLER 60 P2-3:A3:73:_COTTONWD - MA 60KV & COTTONWOOD #1 LINE P2 tie 1.00 0.87 0.86 1.05 1.02 0.88 0.85 0.85 0.98 0.81|Cottonwood...Benton... Scope under review
breaker
ANTLER 60 P2-4:A3:8:_ COTWDPGE 115KV - SECTION 2D & 1D P2 :rl;':lifr 1.01]  1.00 1.00 1.00 1.01 0.99 0.99 0.99 0.99 0.77|Cottonwood... Benton... Scope under review
P1-3:A3:42:_CASCADE 115/60KV TB 1 P1- .
ANTLER 60 2:A3:64: CASCADE-BENTON-DESCHUTES 60KV [6310] P6 N-1/N-1 0.63 0.35 0.53 0.93 0.86 0.33 0.35 0.33 0.69 0.54|Cottonwood...Benton... Scope under review
APT ORVC 60 Base Case PO | Normal 103 101 101 1.07 1.03 1.02 1.01 1.01 1.01 1.01 Egzgepdower factor correction and voltage support if
APT ORVC 60 P1-2:A3:29: IDLE LINE - NO DATA 230KV [9999] P1 N-1 103 100 099 1.10 1.02 1.01 1.00 1.00 1.00 0.99 Ir.]gzgepdower factor correction and voltage support if
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2017-2018 ISO Reliability Assessment - Preliminary Study Results

Study Area:

Voltage Deviations

PG&E North Valley

&> California ISO

Post Cont. Voltage pu
Category 2019 2022 2027 2019 2022 2022 SP Zgzz o R t2 o t
Substation Contingency (All and Worst P6) Category | Descriptio oV ) _ 2019 SP | 2027 SP eavy etiremen Project & Potential Mitigation Solutions
n Summer | Summer | Summer |Spring Light| Spring Off- | High CEC peak-Shift | Peak-shift Renewable| of QF
Peak Peak Peak Load Peak Forecast & Min Gas | Generation
Gen S
APT ORVC 60 P1-3:A3:2:_TABLE MT 500/230KV T8 1 P1 N-1 1.04| 100 100 1.10 1.03 1.00 0.99 1.00 1.01 0.99 Ir.]gzgepdower factor correction and voltage support i
APT ORVC 60 P2-2:A3:26:_TBL MTX1 230KV SECTION NA P2 Bus 1.04| 100 100 1.10 1.03 1.00 0.99 1.00 1.01 0.99 Ir.]gzgepdower factor correction and voltage support i
Non-bus- Load power factor correction and voltage support if
APT ORVC 60 P2-3:A3:105:_PALERMO 230KV - RING R2 & R3 P2 tie N/A N/A N/A 1.12|N/A N/A N/A N/A N/A N/A nee depd ge stpp
breaker
Non-bus- Load power factor correction and voltage support if
APT ORVC 60 P2-3:A3:29:_TBL MT E - 1E 230KV & IDLE LINE - NO DATA LINE P2 tie 1.03 1.00 1.00 1.10 1.03 1.00 0.99 0.99 1.00 0.99 needepd ge supp
breaker
P1-1:A3:62:_OROVLLE 9.11KV GEN UNIT 1 P1- Load power factor correction and voltage support if
APTORVC 60 2:A3:29:_IDLE LINE - NO DATA 230KV [9999] P3 G-1/N-1 1.1 needed
P1-2:A3:27:_TABLE MTN-PALERMO 230KV [5690] P1- Load power factor correction and voltage support if
APTORVC 60 3:A3:35:_PALERMO 230/115KV TB 2 Pe N-1/N-1 1.12 needed
BCKS CRK 230 Base Case Po | Normal 1.04]  1.02 1.02 1.06 1.04 1.03 1.02 1.02 1.00 1.02 Egzgepdower factor correction and voltage support i
BELDEN 230 Base Case Po | Normal 1.03| 102 1.02 1.07 1.04 1.03 1.02 1.02 1.02 1.02 Egzgepdower factor correction and voltage support i
BENTON 60 P2-2:A3:62:_COTTONWD 60KV SECTION 1D P2 Bus 1.02 0.94 0.93 1.06 1.03 0.95 0.92 0.94 0.98 0.91|Cottonwood...Benton... Scope under review
BENTON 60 P2-2:A3:63:_COTTONWND 60KV SECTION MA P2 Bus 0.91 0.78 0.77 1.06 1.03 0.79 0.77 0.83 0.86 0.77|Cottonwood...Benton... Scope under review
Non-bus-
P2-3:A3:70:_COTTONWD - MA 60KV & COLEMAN- ) ,
BENTON 60 COTTONWOOD LINE P2 tie 1.01 0.80 0.77 1.06 1.03 0.80 0.50 0.69 0.97 0.53|Cottonwood...Benton... Scope under review
breaker
P2-3:A3:71:_COTTONWD - MA 60KV & COTTONWD-RED BLFF Non-bus-
BENTON 60 LINE' U= P2 tie 1.02 0.80 0.78 1.06 1.03 0.81 0.75 0.77 0.97 0.75|Cottonwood...Benton... Scope under review
breaker
Non-bus-
BENTON 60 P2-3:A3:72:_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 tie 0.91 0.78 0.77 1.06 1.03 0.79 0.77 0.83 0.86 0.77|Cottonwood...Benton... Scope under review
breaker
Non-bus-
BENTON 60 P2-3:A3:73:_COTTONWD - MA 60KV & COTTONWOOD #1 LINE P2 tie 1.02 0.80 0.78 1.06 1.03 0.81 0.76 0.77 0.97 0.72|Cottonwood...Benton... Scope under review
breaker
BENTON 60 P2-4:A3:8:_ COTWDPGE 115KV - SECTION 2D & 1D P2 :rl;':lifr 1.04]  1.02 1.02 1.03 1.04 1.03 1.02 1.02 1.02 0.93|Cottonwood...Benton... Scope under review
P1-3:A3:4:_COTWD_E2 230/60KV TB 2 P1- .
BENTON 60 3.A3:5: COTWD. E 230/60KV T8 3 P6 N-1/N-1 0.93 0.91 0.94 0.87 0.90 0.90|Cottonwood...Benton... Scope under review
BIGBAR 60 P2-4:A3:8: COTWDPGE 115KV - SECTION 2D & 1D P2 :rl;':lifr 1.08] 1.07 1.08 1.02 1.09 1.05 1.03 1.01 1.09 0.95|Cottonwood... Benton... Scope under review
BIG BEND 115 Base Case Po | Normal 1.04]  1.02 1.02 1.07 1.05 1.03 1.02 1.02 1.02 1.02 Egzgepdower factor correction and voltage support i
Line
BIGBEND 115 i;.ll;/ﬁ 'Dl)4 :-CARIBOU-TABLE MTN 230KV [4440] (BELDENTP- P2-1 Section 0.76 0.00 0.00 1.06 1.05 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator
w/o fault
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2017-2018 ISO Reliability Assessment - Preliminary Study Results

Study Area:

Voltage Deviations

PG&E North Valley

&> California ISO

Post Cont. Voltage pu
Category 2019 2022 2027 2019 2022 2022 SP 2322 . R t2 o t
Substation Contingency (All and Worst P6) Category | Descriptio oV ) _ 2019 SP | 2027 SP eavy etiremen Project & Potential Mitigation Solutions
n Summer | Summer | Summer |Spring Light| Spring Off- | High CEC peak-Shift | Peak-shift Renewable| of QF
Peak Peak Peak Load Peak Forecast & Min Gas | Generation
Gen S
BIG BEND 115 P2-2:A3:24:_TBL MT D 230KV SECTION 1D P2 Bus 0.76 0.00 0.00 1.06 1.05 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator
Non-bus-
-3:A3:44:_PALERMO - 1D 115KV & PALERMO-WYANDOTTE - . .
BIG BEND 115 ZzNz A3:dd:_ P2 tie 0.97 0.70 0.68 1.06 1.03 0.70 0.69 0.70 0.95 0.68|Existing Caribou RAS should trip the generator
breaker
P2-4:A3:24:_TBL MT D SECTION 1D & TBL MT E SECTION 1E Bus-ti - . .
BIGBEND 115 rsoky T P2 bruesakfr 0.75|  o0.00 0.00 1.06 1.05 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator
P1-1:A3:66:_GRIZZLYG 6.90KV GEN UNIT 1 P1- Load power factor correction and voltage support if
BIGBEND 115 3:A3:23:_CARIBOU 230/230KV TB 11 P3 G-1/N-1 1.12 needed
BIG BEND 115 P1-3:A3:23:_CARIBOU 230/230KV TB 11 P1-3:A3:2:_TABLE b6 N-1/N-1 1.13 Load power factor correction and voltage support if
MT 500/230KV TB 1 needed
Line
-1:A3:14:_CARIBOU-TABLE MTN 230KV [4440] (BELDENTP- - . .
BIG MDWS 60 $§L1MAT3 Dl) - [ I P2-1 Section 0.95 0.00 0.00 1.05 1.03 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator
w/o fault
BIG MDWS 60 P2-2:A3:24:_TBL MT D 230KV SECTION 1D P2 Bus 0.95 0.00 0.00 1.05 1.03 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator
Non-bus-
P2-3:A3:44:_PALERMO - 1D 115KV & PALERMO-WYANDOTTE , .
BIG MDWS 60 LINE - P2 tie 1.03 0.95 0.90 1.04 1.02 0.95 0.94 0.94 1.01 0.90|Substation upgrade or voltage support if needed
breaker
P2-4:A3:24:_TBL MT D SECTION 1D & TBL MT E SECTION 1E Bus-ti L . .
BIG MDWS 60 230KV - P2 brueSakIeGr 0.95 0.00 0.00 1.05 1.03 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator
BIGGSICT 60 E\7/L1.:\: +15_Palermo-Pease 115 kV Line and Pease-Rio Oso 115 p7 DCTL 1.01]  0.99 0.99 1.02 1.00 0.99 0.99 0.99 0.84 0.99|Sensitivity only
BTTE CRK 60 Base Case PO | Normal 1.04| 102 103 1.05 1.05 1.03 1.02 1.02 1.03 1.03 rL]ZZlgepdower factor correction and voltage support i
BURNEY 60 Base Case PO Normal 1.01 1.04 1.04 1.07 1.05 1.04 1.04 1.04 1.04 1.04 tgzgepdower factor correction and voltage support i
P1-1:A3:67:_HAT CRK1 6.60KV GEN UNIT 1 P1-3:A3:11:_PIT Load power factor correction and voltage support if
BURNEY 60 1230/11KV T8 1 P3 G-1/N-1 1.11 needed
P1-3:A3:11:_PIT 1230/11KVTB 1 P1-3:A3:62:_HT CRKRG Load power factor correction and voltage support if
BURNEY 60 60/60KV T8 1 P6 N-1/N-1 1.11 needed
BURNEYQF 60 Base Case PO Normal 1.01 1.04 1.04 1.07 1.05 1.04 1.04 1.04 1.04 1.04 tgzgepdower factor correction and voltage support i
P1-1:A3:67:_HAT CRK1 6.60KV GEN UNIT 1 P1-3:A3:11:_PIT Load power factor correction and voltage support if
BURNEYQF 60 1230/11KV T8 1 P3 G-1/N-1 1.11 needed
P1-3:A3:11:_PIT 1230/11KV TB 1 P1-2:A3:76:_HAT CREEK Load power factor correction and voltage support if
BURNEYQF 60 1yt pi7 #1 60KV [7020] e | N - needed
BURNYICT 60 Base Case PO Normal 1.01 1.04 1.04 1.07 1.05 1.04 1.04 1.04 1.04 1.04 tgzgepdower factor correction and voltage support i
P1-1:A3:67:_HAT CRK1 6.60KV GEN UNIT 1 P1-3:A3:11:_PIT Load power factor correction and voltage support if
BURNYJCT 60 1230/11KV T8 1 P3 G-1/N-1 1.11 needed
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2017-2018 ISO Reliability Assessment - Preliminary Study Results

Study Area:

Voltage Deviations

PG&E North Valley

&> California ISO

Post Cont. Voltage pu

Category 2022 SP 2027
Substation Contingency (All and Worst P6) Category | Descriptio 2019 2022 2027 :2019. 2,022 2_022 SP 2019 SP | 2027 SP Heavy | Retlrement Project & Potential Mitigation Solutions
n Summer | Summer | Summer |Spring Light| Spring Off- | High CEC peak-Shift | Peak-shift Renewable| of QF
Peak Peak Peak Load Peak Forecast & Min Gas | Generation
Gen S
BURNYICT 60 P1-3:A3:11:_PIT 1 230/11KV TB 1 P1-2:A3:76:_HAT CREEK b6 N-1/N-1 1.11 Load power factor correction and voltage support if
#1-PIT #1 60KV [7020] needed
BUTTVLLY 115  |Base Case Po | Normal 104 103 103 1.06 1.04 1.04 1.03 1.03 1.03 1.03 Egzgepdower factor correction and voltage support i
Line
BUTTVLLY 115 i;.ll;/ﬁ 'Dl)4 :-CARIBOU-TABLE MTN 230KV [4440] (BELDENTP- P2-1 Section 0.96 0.00 0.00 1.07 1.05 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator
w/o fault
BUTTVLLY 115 P2-2:A3:24:_TBL MT D 230KV SECTION 1D P2 Bus 0.96 0.00 0.00 1.07 1.05 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator
BUTTVLLY 115 z;tcs 24:_TBL MT D SECTION 1D & TBL MT E SECTION 1E P2 :r“e:ifr 096 0.0  0.00 1.07 1.05 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator
P1-1:A3:66:_GRIZZLYG 6.90KV GEN UNIT 1 P1- Load power factor correction and voltage support if
BUTTVLLY 115 3:A3:23:_CARIBOU 230/230KV TB 11 P3 G-1/N-1 1.12 needed
BUTTVLLY 115 P1-3:A3:23:_CARIBOU 230/230KV TB 11 P1-3:A3:2:_TABLE b6 N-1/N-1 1.13 Load power factor correction and voltage support if
MT 500/230KV TB 1 needed
CANALTP 60 Base Case PO | Normal 1.06] 1.03 1.03 1.05 1.04 1.04 1.03 1.03 1.03 1.03 Ir.]gzgepdower factor correction and voltage support f
CAPAY 60 Base Case Po | Normal 1.04| 104 104 1.04 1.05 1.05 1.04 1.05 1.05 1.04 Egzgepdower factor correction and voltage support i
CAPAYICT 60 Base Case Po | Normal 1.04| 104 104 1.04 1.05 1.05 1.04 1.05 1.05 1.04 Egzgepdower factor correction and voltage support i
CAPYSWCH 60  |Base Case Po | Normal 105 105 104 1.04 1.05 1.05 1.05 1.05 1.05 1.04 Egzgepdower factor correction and voltage support i
CARBOUM 230  |Base Case Po | Normal 104 103 103 1.06 1.04 1.03 1.03 1.03 1.03 1.03 Egzgepdower factor correction and voltage support i
Line
CARBOUM 230 i;.ll;/ﬁ 'Dl)4 :-CARIBOU-TABLE MTN 230KV [4440] (BELDENTP- P2-1 Section 0.95 0.00 0.00 1.07 1.05 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator
w/o fault
CARBOUM 230 P2-2:A3:24:_TBL MT D 230KV SECTION 1D P2 Bus 0.94 0.00 0.00 1.07 1.05 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator
Non-bus-
CARBOUM 230 EIZI\;:'A&M'—PALERMO - 1D 115KV & PALERMO-WYANDOTTE P2 tie 1.03 0.94 0.91 1.06 1.04 0.94 0.93 0.93 1.01 0.91|Existing Caribou RAS should trip the generator
breaker
-4:A3:24: 1E Bus-ti - . .
CARBOU M 230 Z§O4KC3 24:_TBL MT D SECTION 1D & TBL MTE SECTION P2 brueSakIeGr 0.94 0.00 0.00 1.07 1.05 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator
CARIBOU 115 |Base Case Po | Normal 1.04]  1.03 1.03 1.06 1.04 1.04 1.03 1.03 1.03 1.03 rL]Zdepdower factor correction and voltage support f
Line
CARIBOU 115 i;Lll\;\f ';)4 - CARIBOU-TABLE MTN 230KV [4440] (BELDENTP- P21 | section 095 000 0.0 1.07 1.05 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator
w/o fault
CARIBOU 115 P2-2:A3:24:_TBL MT D 230KV SECTION 1D P2 Bus 0.95 0.00 0.00 1.07 1.05 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator
CARIBOU 115 P2-4:A3:24:_TBL MT D SECTION 1D & TBL MT E SECTION 1E 230K P2 :rl;:ifr 0.95 0.00 0.00 1.07 1.05 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator
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2017-2018 ISO Reliability Assessment - Preliminary Study Results

Study Area:

Voltage Deviations

PG&E North Valley

&> California ISO

Post Cont. Voltage pu

Category 2022 SP 2027
Substation Contingency (All and Worst P6) Category | Descriptio 20139 2022 2027 ?‘019_ 2,022 2_022 sP 2019 SP | 2027 SP Heavy | Retirement Project & Potential Mitigation Solutions
n Summer | Summer | Summer |Spring Light| Spring Off- | High CEC peak-Shift | Peak-shift Renewable| of QF
Peak Peak Peak Load Peak Forecast & Min Gas | Generation
Gen S
CARIBOU 115 P1-1:A3:66:_GRIZZLYG 6.90KV GEN UNIT 1 P1-3:A3:23: CAR  P3 G-1/N-1 1.12 Ir_]gzgepdower factor correction and voltage support i
CARIBOU 115 P1-3:A3:23:_CARIBOU 230/230KV TB 11 P1-3:A3:2: TABLE  P6 N-1/N-1 1.13 Ir_]gzgepdower factor correction and voltage support i
CARIBOU 230 P2-2:A3:24:_TBL MT D 230KV SECTION 1D P2 Bus 0.98 0.00 0.00 1.06 1.05 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator
CARIBOU 230 P2-4:A3:24:_TBL MT D SECTION 1D & TBL MT E SECTION 1E 230K P2 :rlglzfr 0.98 0.00 0.00 1.06 1.05 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator
Line
CARIBOU 60 P2-1:A3:14:_CARIBOU-TABLE MTN 230KV [4440] (BELDENTP-TBL| P2-1 Section 0.94 0.00 0.00 1.05 1.03 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator
w/o fault
CARIBOU 60 P2-2:A3:24:_TBL MT D 230KV SECTION 1D P2 Bus 0.93 0.00 0.00 1.05 1.03 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator
Non-bus-
CARIBOU 60 P2-3:A3:44:_PALERMO - 1D 115KV & PALERMO-WYANDOTTE LIN P2 tie 1.02 0.94 0.90 1.04 1.02 0.94 0.93 0.93 1.01 0.90|Existing Caribou RAS should trip the generator
breaker
CARIBOU 60 P2-4:A3:24:_TBL MT D SECTION 1D & TBL MT E SECTION 1E 230K P2 :rf;ifr 093]  0.00 0.00 1.05 1.03 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator
CASCADE 115  |Base Case PO | Normal 104 102 102 1.06 1.04 1.03 1.02 1.03 1.02 1.02 Egzgepdower factor correction and voltage support if
CASCADE 115 P2-2:A3:63:_COTTONWND 60KV SECTION MA P2 Bus 1.00 0.94 0.93 1.07 1.04 0.94 0.95 0.97 0.96 0.94|Cottonwood...Benton... Scope under review
Non-bus-
CASCADE 115 P2-3:A3:70:_COTTONWD - MA 60KV & COLEMAN-COTTONWOO P2 tie 1.02 0.94 0.93 1.07 1.04 0.95 0.84 0.90 1.01 0.83|Cottonwood...Benton... Scope under review
breaker
Non-bus-
CASCADE 115 P2-3:A3:71:_COTTONWD - MA 60KV & COTTONWD-RED BLFF LIN P2 tie 1.03 0.94 0.94 1.07 1.04 0.95 0.93 0.94 1.01 0.91]|Cottonwood...Benton... Scope under review
breaker
Non-bus-
CASCADE 115 P2-3:A3:72:_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 tie 1.00 0.94 0.93 1.07 1.04 0.94 0.95 0.97 0.96 0.94|Cottonwood...Benton... Scope under review
breaker
Non-bus-
CASCADE 115 P2-3:A3:73:_COTTONWD - MA 60KV & COTTONWOOD #1 LINE P2 tie 1.03 0.94 0.94 1.07 1.04 0.95 0.93 0.93 1.01 0.90|Cottonwood...Benton... Scope under review
breaker
CASCADE 115 P2-4:A3:8:_COTWDPGE 115KV - SECTION 2D & 1D P2 :rl;:ifr 1.04 1.02 1.02 1.04 1.03 1.02 1.01 1.01 1.02 0.79|Cottonwood...Benton... Scope under review
CASCADE 60 Base Case P0 | Normal 1.04| 102 102 1.05 1.04 1.02 1.02 1.02 1.02 1.01 rL]ZZlgepdower factor correction and voltage support f
CASCADE 60 P1-3:A3:42:_CASCADE 115/60KV TB 1 P1 N-1 0.99 0.97 0.96 1.02 1.01 0.97 0.96 0.97 0.98 0.95|Cottonwood...Benton... Scope under review
CASCADE 60 P2-2:A3:37:_CASCADE 115KV SECTION 1D P2 Bus 0.99 0.97 0.96 1.02 1.01 0.97 0.96 0.97 0.98 0.95|Cottonwood...Benton... Scope under review
CASCADE 60 P2-2:A3:62:_COTTONWD 60KV SECTION 1D P2 Bus 1.03 0.98 0.98 1.06 1.04 0.99 0.97 0.98 1.00 0.96|Cottonwood...Benton... Scope under review
CASCADE 60 P2-2:A3:63:_COTTONWND 60KV SECTION MA P2 Bus 0.96 0.89 0.88 1.06 1.03 0.89 0.89 0.92 0.92 0.88|Cottonwood...Benton... Scope under review
Non-bus-
CASCADE 60 P2-3:A3:70:_COTTONWD - MA 60KV & COLEMAN-COTTONWOO P2 tie 1.02 0.89 0.88 1.06 1.03 0.90 0.73 0.83 0.99 0.73|Cottonwood...Benton... Scope under review
breaker
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2017-2018 ISO Reliability Assessment - Preliminary Study Results

Study Area:

Voltage Deviations

PG&E North Valley

&> California ISO

Post Cont. Voltage pu

Category 2022 SP 2027
Substation Contingency (All and Worst P6) Category | Descriptio 20139 2022 2027 ?'019_ 2,022 2_022 sP 2019 SP | 2027 SP Heavy | Retirement Project & Potential Mitigation Solutions
n Summer | Summer | Summer |Spring Light| Spring Off- | High CEC peak-Shift | Peak-shift Renewable| of QF
Peak Peak Peak Load Peak Forecast & Min Gas | Generation
Gen S
Non-bus-
CASCADE 60 P2-3:A3:71:_COTTONWD - MA 60KV & COTTONWD-RED BLFFLIN P2 tie 1.03 0.89 0.89 1.06 1.03 0.90 0.87 0.88 1.00 0.86|Cottonwood...Benton... Scope under review
breaker
Non-bus-
CASCADE 60 P2-3:A3:72:_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 tie 0.96 0.89 0.88 1.06 1.03 0.89 0.89 0.92 0.92 0.88|Cottonwood...Benton... Scope under review
breaker
Non-bus-
CASCADE 60 P2-3:A3:73:_COTTONWD - MA 60KV & COTTONWOOD #1 LINE P2 tie 1.03 0.90 0.88 1.06 1.03 0.90 0.88 0.88 1.00 0.84|Cottonwood...Benton... Scope under review
breaker
CASCADE 60 P2-4:A3:8:_COTWDPGE 115KV - SECTION 2D & 1D P2 :rl;:ifr 1.04 1.02 1.02 1.01 1.02 1.02 1.01 1.01 1.01 0.80|Cottonwood...Benton... Scope under review
CASCADE 60 P1-3:A3:42: CASCADE 115/60KV TB 1 P1-2:A3:64:_CASCAD P6 N-1/N-1 0.67 0.40 0.58 0.94 0.88 0.39 0.41 0.38 0.72 0.58|Cottonwood...Benton... Scope under review
CEDR CRK 60 Base Case PO | Normal 105 1.04]  1.04 1.08 1.05 1.04 1.03 1.04 1.05 1.02 Egzgepdower factor correction and voltage support if
CEDR CRK 60 P2-2:A3:36:_CASCADE 115KV SECTION MA P2 Bus 1.04 1.01 1.01 1.07 1.05 1.02 1.01 1.01 1.04 0.99|Cottonwood...Benton... Scope under review
CEDR CRK 60 P2-2:A3:62:_COTTONWD 60KV SECTION 1D P2 Bus 1.04 0.99 0.98 1.09 1.05 0.99 0.97 0.98 1.04 0.95|Cottonwood...Benton... Scope under review
CEDR CRK 60 P2-2:A3:63:_COTTONWND 60KV SECTION MA P2 Bus 0.89 0.80 0.78 1.08 1.04 0.80 0.78 0.83 0.88 0.77|Cottonwood...Benton... Scope under review
Non-bus-
CEDR CRK 60 P2-3:A3:38:_CASCADE - MA 115KV & CASCADE-COTTONWOOD L| P2 tie 1.04 1.01 1.01 1.07 1.05 1.02 1.01 1.01 1.04 1.00|Cottonwood...Benton... Scope under review
breaker
Non-bus-
CEDR CRK 60 P2-3:A3:61:_CASCADE - MA 60KV & CASCADE-BENTON-DESCHUT P2 tie 1.04 1.01 1.00 1.09 1.05 1.01 0.99 1.00 1.04 0.99|Cottonwood...Benton... Scope under review
breaker
Non-bus-
CEDR CRK 60 P2-3:A3:70:_COTTONWD - MA 60KV & COLEMAN-COTTONWOO P2 tie 1.04 0.81 0.78 1.09 1.04 0.82 0.51 0.68 1.01 0.51|Cottonwood...Benton... Scope under review
breaker
Non-bus-
CEDR CRK 60 P2-3:A3:71:_COTTONWD - MA 60KV & COTTONWD-RED BLFF LIN P2 tie 1.04 0.81 0.80 1.09 1.04 0.82 0.77 0.78 1.04 0.76|Cottonwood...Benton... Scope under review
breaker
Non-bus-
CEDR CRK 60 P2-3:A3:72:_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 tie 0.89 0.80 0.78 1.08 1.04 0.80 0.78 0.83 0.88 0.77|Cottonwood...Benton... Scope under review
breaker
Non-bus-
CEDR CRK 60 P2-3:A3:73:_COTTONWD - MA 60KV & COTTONWOOD #1 LINE P2 tie 1.04 0.82 0.80 1.09 1.04 0.83 0.79 0.78 1.04 0.72|Cottonwood...Benton... Scope under review
breaker
CEDR CRK 60 P2-4:A3:8:_COTWDPGE 115KV - SECTION 2D & 1D P2 :ruezlzfr 1.05 1.04 1.04 1.06 1.05 1.04 1.03 1.03 1.04 0.88|Cottonwood...Benton... Scope under review
CEDR CRK 60 P1-2:A3:64:_CASCADE-BENTON-DESCHUTES 60KV [6310] Pl P6 N-1/N-1 1.13 rl;zzgepdower factor correction and voltage support f
CHALLNGE 60 Base Case Po | Normal 1.05|  1.02 1.02 1.08 1.05 1.02 1.02 1.02 1.02 1.02 rL]ZZlgepdower factor correction and voltage support i
CHALLNGE 60 P1-3:A3:2:_TABLE MT 500/230KV TB 1 P1 N-1 1.05 1.02 1.02 1.10 1.05 1.01 1.01 1.01 1.02 1.01 Load power factor correction and voltage support i

needed
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2017-2018 ISO Reliability Assessment - Preliminary Study Results

Study Area: PG&E North Valley

&> California ISO

Voltage Deviations

Post Cont. Voltage pu
Category 2019 2022 2027 2019 2022 2022 SP 2322 o R t2 - t
Substation Contingency (All and Worst P6) Category | Descriptio oV ) _ 2019 SP | 2027 SP eavy etiremen Project & Potential Mitigation Solutions
n Summer | Summer | Summer |Spring Light| Spring Off- | High CEC peak-Shift | Peak-shift Renewable| of QF
Peak Peak Peak Load Peak Forecast & Min Gas | Generation
Gen S
CHALLNGE 60 P2-2:A3:26:_TBL MTX1 230KV SECTION NA P2 Bus 105 102 102 1.10 1.05 1.01 1.01 1.01 1.02 1.01 Ir.]gzgepdower factor correction and voltage support if
Line

CHESTER 60 P2-1:A3:14:_CARIBOU-TABLE MTN 230KV [4440] (BELDENTP-TBL|  P2-1 Section 0.97 0.00 0.00 1.04 1.03 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator
w/o fault

CHESTER 60 P2-2:A3:24:_TBL MT D 230KV SECTION 1D P2 Bus 0.97 0.00 0.00 1.04 1.03 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator
Non-bus- Load power factor correction and voltage support if

CHESTER 60 P2-3:A3:44:_PALERMO - 1D 115KV & PALERMO-WYANDOTTE LIN P2 tie 1.03 0.97 0.87 1.04 1.03 0.97 0.96 0.96 1.02 0.87 needepd ge supp
breaker

CHESTER 60 P2-4:A3:24:_TBL MT D SECTION 1D & TBL MT E SECTION 1E 230K P2 :rl;:ifr 0.97 0.00 0.00 1.04 1.03 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator

CHICOJT 60 Base Case Po | Normal 1.02| 102 102 1.04 1.05 1.03 1.02 1.03 1.04 1.02 rL]ZZlgepdower factor correction and voltage support i

CLMNFSH 60 P2-2:A3:63:_COTTONWND 60KV SECTION MA P2 Bus 0.43 0.42 0.41 1.06 1.01 0.42 0.38 0.43 0.54 0.43|Cottonwood...Benton... Scope under review
Non-bus-

CLMN FSH 60 P2-3:A3:71:_COTTONWD - MA 60KV & COTTONWD-RED BLFF LIN P2 tie 1.03 0.47 0.46 1.08 1.02 0.46 0.41 0.41 0.98 0.44|Cottonwood...Benton... Scope under review
breaker
Non-bus-

CLMN FSH 60 P2-3:A3:72:_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 tie 0.43 0.42 0.41 1.06 1.01 0.42 0.38 0.43 0.54 0.43|Cottonwood...Benton... Scope under review
breaker
Non-bus-

CLMN FSH 60 P2-3:A3:73:_COTTONWD - MA 60KV & COTTONWOOD #1 LINE P2 tie 1.03 0.48 0.45 1.08 1.03 0.48 0.43 0.40 0.98 0.37|Cottonwood...Benton... Scope under review
breaker

CLMN FSH 60 P1-3:A3:4:_COTWD_E2 230/60KV TB 2 P1-3:A3:5:_COTWD | P6 N-1/N-1 0.93 0.91 0.94 0.86 0.90 0.90|Cottonwood...Benton... Scope under review

CLMN JCT 60 P1-2:A3:73:_COTTONWD-RED BLFF 60KV [0] P1 N-1 1.02 0.94 0.93 1.04 1.03 0.94 0.92 0.93 0.98 0.93|Cottonwood...Benton... Scope under review

Line

CLMN JCT 60 P2-1:A3:94:_COLEMAN-RED BLUFF 60KV [6440] (COLEMAN-CLM|  P2-1 Section 1.02 0.93 0.92 1.04 1.03 0.93 0.91 0.92 0.97 0.92|Cottonwood...Benton... Scope under review
w/o fault

CLMN JCT 60 P2-2:A3:61:_COLEMAN 60KV SECTION 1D P2 Bus 1.02 0.93 0.92 1.04 1.03 0.93 0.91 0.92 0.97 0.92|Cottonwood...Benton... Scope under review

CLMN JCT 60 P2-2:A3:63:_COTTONWND 60KV SECTION MA P2 Bus 0.27 0.27 0.26 1.05 0.99 0.27 0.23 0.26 0.39 0.28|Cottonwood...Benton... Scope under review
Non-bus-

CLMN JCT 60 P2-3:A3:68:_COLEMAN - 1D 60KV & COLEMAN-COTTONWOOD L| P2 tie 1.02 0.93 0.92 1.04 1.03 0.93 0.91 0.92 0.97 0.92|Cottonwood...Benton... Scope under review
breaker
Non-bus-

CLMN JCT 60 P2-3:A3:70:_COTTONWD - MA 60KV & COLEMAN-COTTONWOO P2 tie 0.93 0.30 0.27 1.07 1.00 0.30 0.00 0.15 0.86 0.11|Cottonwood...Benton... Scope under review
breaker
Non-bus-

CLMNJCT 60 P2-3:A3:71:_COTTONWD - MA 60KV & COTTONWD-RED BLFF LIN P2 tie 1.01 0.32 0.32 1.09 1.02 0.31 0.27 0.29 0.93 0.30|Cottonwood...Benton... Scope under review
breaker
Non-bus-

CLMN JCT 60 P2-3:A3:72:_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 tie 0.27 0.27 0.26 1.05 0.99 0.27 0.23 0.26 0.39 0.28|Cottonwood...Benton... Scope under review
breaker
Non-bus-

CLMN JCT 60 P2-3:A3:73:_COTTONWD - MA 60KV & COTTONWOOD #1 LINE P2 tie 1.01 0.33 0.30 1.09 1.02 0.33 0.26 0.28 0.93 0.26|Cottonwood...Benton... Scope under review
breaker
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2017-2018 ISO Reliability Assessment - Preliminary Study Results

Study Area:

Voltage Deviations

PG&E North Valley

&> California ISO

Post Cont. Voltage pu

Category 2022 SP 2027
Substation Contingency (All and Worst P6) Category | Descriptio 2019 2022 2027 ?'019_ 2,022 2_022 SP 2019 SP | 2027 SP Heavy | Retlrement Project & Potential Mitigation Solutions
n Summer | Summer | Summer |Spring Light| Spring Off- | High CEC peak-Shift | Peak-shift Renewable| of QF
Peak Peak Peak Load Peak Forecast & Min Gas | Generation
Gen S
CLMNJCT 60 P1-2:A3:73:_COTTONWD-RED BLFF 60KV [0] P1-2:A3:71:_C P6 N-1/N-1 0.38 0.38 0.38 0.36 0.37 0.39(Cottonwood...Benton... Scope under review
CLMN TAP 60 P2-2:A3:63:_COTTONWND 60KV SECTION MA P2 Bus 0.43 0.42 0.41 1.06 1.01 0.42 0.38 0.43 0.54 0.43|Cottonwood...Benton... Scope under review
Non-bus-
CLMN TAP 60 P2-3:A3:71:_COTTONWD - MA 60KV & COTTONWD-RED BLFF LIN P2 tie 1.03 0.47 0.46 1.08 1.03 0.46 0.41 0.41 0.98 0.44|Cottonwood...Benton... Scope under review
breaker
Non-bus-
CLMN TAP 60 P2-3:A3:72:_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 tie 0.43 0.42 0.41 1.06 1.01 0.42 0.38 0.43 0.54 0.43|Cottonwood...Benton... Scope under review
breaker
Non-bus-
CLMN TAP 60 P2-3:A3:73:_COTTONWD - MA 60KV & COTTONWOOD #1 LINE P2 tie 1.03 0.48 0.45 1.09 1.03 0.48 0.43 0.40 0.98 0.37|Cottonwood...Benton... Scope under review
breaker
CLMN TAP 60 P1-3:A3:4:_COTWD_E2 230/60KV TB 2 P1-3:A3:5:_COTWD | P6 N-1/N-1 0.93 0.91 0.95 0.86 0.90 0.90|Cottonwood...Benton... Scope under review
CLOVTAP 60 Base Case PO | Normal 1.05|  1.04 1.04 1.08 1.05 1.04 1.04 1.04 1.05 1.02 Ir.]gzgepdower factor correction and voltage support f
CLOV TAP 60 P2-2:A3:36:_CASCADE 115KV SECTION MA P2 Bus 1.04 1.02 1.01 1.07 1.05 1.02 1.01 1.02 1.04 1.00|Cottonwood...Benton... Scope under review
CLOVTAP 60 P2-2:A3:62:_COTTONWD 60KV SECTION 1D P2 Bus 1.04 0.99 0.98 1.09 1.05 1.00 0.97 0.99 1.04 0.96|Cottonwood...Benton... Scope under review
CLOV TAP 60 P2-2:A3:63:_COTTONWD 60KV SECTION MA P2 Bus 0.90 0.80 0.78 1.09 1.05 0.80 0.78 0.83 0.88 0.77|Cottonwood...Benton... Scope under review
Non-bus-
CLOV TAP 60 P2-3:A3:38:_CASCADE - MA 115KV & CASCADE-COTTONWOOD L| P2 tie 1.04 1.02 1.01 1.07 1.05 1.02 1.01 1.02 1.04 1.00|Cottonwood...Benton... Scope under review
breaker
Non-bus-
CLOVTAP 60 P2-3:A3:61:_CASCADE - MA 60KV & CASCADE-BENTON-DESCHUT P2 tie 1.04 1.01 1.01 1.09 1.06 1.01 1.00 1.00 1.04 0.99|Cottonwood...Benton... Scope under review
breaker
Non-bus-
CLOV TAP 60 P2-3:A3:70:_COTTONWD - MA 60KV & COLEMAN-COTTONWOO P2 tie 1.04 0.81 0.79 1.09 1.04 0.82 0.51 0.69 1.01 0.52|Cottonwood...Benton... Scope under review
breaker
Non-bus-
CLOVTAP 60 P2-3:A3:71:_COTTONWD - MA 60KV & COTTONWD-RED BLFFLIN P2 tie 1.05 0.82 0.81 1.09 1.04 0.83 0.77 0.79 1.04 0.76|Cottonwood...Benton... Scope under review
breaker
Non-bus-
CLOV TAP 60 P2-3:A3:72:_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 tie 0.90 0.80 0.78 1.09 1.05 0.80 0.78 0.83 0.88 0.77|Cottonwood...Benton... Scope under review
breaker
Non-bus-
CLOVTAP 60 P2-3:A3:73:_COTTONWD - MA 60KV & COTTONWOOD #1 LINE P2 tie 1.05 0.82 0.80 1.09 1.04 0.83 0.79 0.78 1.04 0.72|Cottonwood...Benton... Scope under review
breaker
CLOVTAP 60 P2-4:A3:8:_COTWDPGE 115KV - SECTION 2D & 1D P2 :rl;:ifr 1.05 1.04 1.04 1.06 1.05 1.04 1.03 1.03 1.04 0.89|Cottonwood...Benton... Scope under review
CLOVTAP 60 P1-2:A3:64:_CASCADE-BENTON-DESCHUTES 60KV [6310] Pl P6 N-1/N-1 1.13 tg:gepdower factor correction and voltage support i
COLEMAN 60 P2-2:A3:63:_COTTONWND 60KV SECTION MA P2 Bus 0.43 0.42 0.41 1.06 1.01 0.42 0.38 0.43 0.55 0.43|Cottonwood...Benton... Scope under review
Non-bus-
COLEMAN 60 P2-3:A3:70:_COTTONWD - MA 60KV & COLEMAN-COTTONWOO P2 tie 0.99 0.47 0.43 1.08 1.02 0.47 0.08 0.25 0.94 0.19|Cottonwood...Benton... Scope under review
breaker
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2017-2018 ISO Reliability Assessment - Preliminary Study Results

Study Area:

Voltage Deviations

PG&E North Valley

&> California ISO

Post Cont. Voltage pu

Category 2022 SP 2027
Substation Contingency (All and Worst P6) Category | Descriptio 2019 2022 2027 ?'019_ 2,022 2_022 SP 2019 SP | 2027 SP Heavy | Retlrement Project & Potential Mitigation Solutions
n Summer | Summer | Summer |Spring Light| Spring Off- | High CEC peak-Shift | Peak-shift Renewable| of QF
Peak Peak Peak Load Peak Forecast & Min Gas | Generation
Gen S
Non-bus-
COLEMAN 60 P2-3:A3:71:_COTTONWD - MA 60KV & COTTONWD-RED BLFF LIN P2 tie 1.03 0.47 0.46 1.08 1.03 0.47 0.41 0.41 0.98 0.44|Cottonwood...Benton... Scope under review
breaker
Non-bus-
COLEMAN 60 P2-3:A3:72:_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 tie 0.43 0.42 0.41 1.06 1.01 0.42 0.38 0.43 0.55 0.43|Cottonwood...Benton... Scope under review
breaker
Non-bus-
COLEMAN 60 P2-3:A3:73:_COTTONWD - MA 60KV & COTTONWOOD #1 LINE P2 tie 1.03 0.48 0.45 1.09 1.03 0.48 0.43 0.40 0.98 0.37|Cottonwood...Benton... Scope under review
breaker
COLEMAN 60 P1-2:A3:73:_COTTONWD-RED BLFF 60KV [0] P1-2:A3:71:_C P6 N-1/N-1 0.56 0.56 0.56 0.54 0.55 0.57|Cottonwood...Benton... Scope under review
CORNSWCH 60  |Base Case PO | Normal 105 105 104 1.04 1.05 1.05 1.05 1.05 1.05 1.04 Egzgepdower factor correction and voltage support if
COTTONWD 60 P2-2:A3:63:_COTTONWND 60KV SECTION MA P2 Bus 0.90 0.77 0.75 1.06 1.03 0.78 0.75 0.81 0.85 0.75|Cottonwood...Benton... Scope under review
Non-bus-
COTTONWD 60 P2-3:A3:70:_COTTONWD - MA 60KV & COLEMAN-COTTONWOO P2 tie 1.01 0.78 0.75 1.06 1.02 0.79 0.47 0.67 0.96 0.50|Cottonwood...Benton... Scope under review
breaker
Non-bus-
COTTONWD 60 P2-3:A3:71:_COTTONWD - MA 60KV & COTTONWD-RED BLFFLIN P2 tie 1.02 0.78 0.77 1.06 1.02 0.80 0.73 0.76 0.96 0.73|Cottonwood...Benton... Scope under review
breaker
Non-bus-
COTTONWD 60 P2-3:A3:72:_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 tie 0.90 0.77 0.75 1.06 1.03 0.78 0.75 0.81 0.85 0.75|Cottonwood...Benton... Scope under review
breaker
Non-bus-
COTTONWD 60 P2-3:A3:73:_COTTONWD - MA 60KV & COTTONWOOD #1 LINE P2 tie 1.02 0.79 0.76 1.06 1.02 0.80 0.74 0.75 0.96 0.70|Cottonwood...Benton... Scope under review
breaker
COTTONWD 60 P1-3:A3:4:_COTWD_E2 230/60KV TB 2 P1-3:A3:5:_COTWD | P6 N-1/N-1 0.92 0.90 0.94 0.85 0.89 0.98 0.89|Cottonwood...Benton... Scope under review
COTWD_E2 230  |P2-4:A3:20:_COTWD_F2 SECTION 2F & COTWD_E2 SECTION2E2 P2 ::;:ifr 1.00| 097 0.97 0.99 0.99 0.97 0.97 0.97 0.98 0.92|Cottonwood...Benton... Scope under review
COTWDPGE 115  |Base Case PO | Normal 105 103 103 1.06 1.05 1.04 1.04 1.04 1.02 1.03 Egzgepdower factor correction and voltage support if
COTWDPGE 115  |P2-4:A3:20:_COTWD_F2 SECTION 2F & COTWD_E2 SECTION2E2 P2 ::;:ifr 1.05| 102 1.01 1.03 1.03 1.02 1.01 1.02 1.02 0.96|Cottonwood...Benton... Scope under review
COWCKTP 60 Base Case PO | Normal 1.05|  1.03 1.03 1.07 1.05 1.04 1.03 1.04 1.04 1.02 Ir.]gzgepdower factor correction and voltage support f
COWCKTP 60 P2-2:A3:62:_COTTONWD 60KV SECTION 1D P2 Bus 1.04 0.98 0.97 1.08 1.05 0.99 0.97 0.98 1.02 0.95|Cottonwood...Benton... Scope under review
COWCKTP 60 P2-2:A3:63:_COTTONWND 60KV SECTION MA P2 Bus 0.89 0.79 0.77 1.08 1.04 0.79 0.78 0.82 0.87 0.77|Cottonwood...Benton... Scope under review
Non-bus-
COWCKTP 60 P2-3:A3:70:_COTTONWD - MA 60KV & COLEMAN-COTTONWOO P2 tie 1.03 0.80 0.78 1.08 1.04 0.81 0.50 0.68 1.00 0.51|Cottonwood...Benton... Scope under review
breaker
Non-bus-
COWCKTP 60 P2-3:A3:71:_COTTONWD - MA 60KV & COTTONWD-RED BLFFLIN P2 tie 1.04 0.81 0.80 1.08 1.04 0.82 0.76 0.78 1.02 0.76|Cottonwood...Benton... Scope under review
breaker
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2017-2018 ISO Reliability Assessment - Preliminary Study Results

Study Area:

Voltage Deviations

PG&E North Valley

&> California ISO

Post Cont. Voltage pu

Category 2022 SP 2027
Substation Contingency (All and Worst P6) Category | Descriptio 2019 2022 2027 ?'019_ 2,022 2_022 SP 2019 SP | 2027 SP Heavy | Retlrement Project & Potential Mitigation Solutions
n Summer | Summer | Summer |Spring Light| Spring Off- | High CEC peak-Shift | Peak-shift Renewable| of QF
Peak Peak Peak Load Peak Forecast & Min Gas | Generation
Gen S
Non-bus-
COWCKTP 60 P2-3:A3:72:_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 tie 0.89 0.79 0.77 1.08 1.04 0.79 0.78 0.82 0.87 0.77|Cottonwood...Benton... Scope under review
breaker
Non-bus-
COWCKTP 60 P2-3:A3:73:_COTTONWD - MA 60KV & COTTONWOOD #1 LINE P2 tie 1.04 0.81 0.79 1.08 1.04 0.82 0.78 0.77 1.02 0.72|Cottonwood...Benton... Scope under review
breaker
COWCKTP 60 P2-4:A3:8:_ COTWDPGE 115KV - SECTION 2D & 1D P2 :rl;':lifr 1.05|  1.04 1.03 1.05 1.05 1.04 1.03 1.03 1.04 0.88|Cottonwood... Benton... Scope under review
COWCKTP 60 P1-2:A3:64:_CASCADE-BENTON-DESCHUTES 60KV [6310] Pl P6 N-1/N-1 1.12 I;]Z:gepdower factor correction and voltage support i
CRCANAL 60 Base Case PO | Normal 1.06] 103 103 1.05 1.04 1.04 1.03 1.03 1.03 1.03 Egzgepdower factor correction and voltage support if
Line
CRCANAL 60 P2-1:A3:98:_COTTONWOOD #2 60KV [6630] (NEO REDT-RASNJN  P2-1 Section 1.02 0.92 0.91 1.01 0.99 0.97 0.91 0.92 0.95 0.91|Cottonwood...Benton... Scope under review
w/o fault
CRESTA 230 Base Case P0 | Normal 1.04]  1.02 1.02 1.06 1.04 1.03 1.02 1.02 1.00 1.02 rL]ZZlgepdower factor correction and voltage support i
DESABLA 60 Base Case Po | Normal 1.04]  1.02 1.03 1.05 1.05 1.03 1.02 1.02 1.03 1.03 rL]ZZlgepdower factor correction and voltage support f
DESCHUTS 60 Base Case PO | Normal 103 102 102 1.05 1.04 1.02 1.01 1.02 1.02 1.01 rL]ZZlgepdower factor correction and voltage support i
DESCHUTS 60 P2-2:A3:62:_COTTONWD 60KV SECTION 1D P2 Bus 1.02 0.96 0.96 1.06 1.04 0.97 0.95 0.96 1.00 0.94|Cottonwood...Benton... Scope under review
DESCHUTS 60 P2-2:A3:63:_COTTONWND 60KV SECTION MA P2 Bus 0.87 0.77 0.75 1.06 1.03 0.77 0.76 0.80 0.84 0.75|Cottonwood...Benton... Scope under review
Non-bus-
DESCHUTS 60 P2-3:A3:70:_COTTONWD - MA 60KV & COLEMAN-COTTONWOO P2 tie 1.01 0.78 0.76 1.06 1.03 0.79 0.47 0.65 0.98 0.50|Cottonwood...Benton... Scope under review
breaker
Non-bus-
DESCHUTS 60 P2-3:A3:71:_COTTONWD - MA 60KV & COTTONWD-RED BLFFLIN P2 tie 1.03 0.79 0.78 1.06 1.03 0.80 0.74 0.76 0.99 0.74|Cottonwood...Benton... Scope under review
breaker
Non-bus-
DESCHUTS 60 P2-3:A3:72:_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 tie 0.87 0.77 0.75 1.06 1.03 0.77 0.76 0.80 0.84 0.75|Cottonwood...Benton... Scope under review
breaker
Non-bus-
DESCHUTS 60 P2-3:A3:73:_COTTONWD - MA 60KV & COTTONWOOD #1 LINE P2 tie 1.03 0.79 0.77 1.06 1.03 0.80 0.76 0.75 0.99 0.70|Cottonwood...Benton... Scope under review
breaker
DESCHUTS 60 P2-4:A3:8:_COTWDPGE 115KV - SECTION 2D & 1D P2 :rl;:ifr 1.03 1.02 1.02 1.03 1.03 1.02 1.01 1.01 1.02 0.87|Cottonwood...Benton... Scope under review
DESCHUTS 60 P1-3:A3:4:_COTWD_E2 230/60KV TB 2 P1-3:A3:5:_COTWD | P6 N-1/N-1 0.94 0.93 0.96 0.89 0.92 0.93|Cottonwood...Benton... Scope under review
DIRYVLLE 60 P1-2:A3:73:_COTTONWD-RED BLFF 60KV [0] P1 N-1 1.02 0.92 0.92 1.04 1.03 0.92 0.90 0.91 0.97 0.91|Cottonwood...Benton... Scope under review
Line
DIRYVLLE 60 P2-1:A3:94:_COLEMAN-RED BLUFF 60KV [6440] (COLEMAN-CLM|  P2-1 Section 1.02 0.91 0.90 1.04 1.03 0.92 0.89 0.90 0.96 0.90|Cottonwood...Benton... Scope under review
w/o fault
DIRYVLLE 60 P2-2:A3:61:_COLEMAN 60KV SECTION 1D P2 Bus 1.02 0.91 0.90 1.04 1.03 0.92 0.89 0.90 0.96 0.90|Cottonwood...Benton... Scope under review
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2017-2018 ISO Reliability Assessment - Preliminary Study Results

Study Area:

Voltage Deviations

PG&E North Valley

&> California ISO

Post Cont. Voltage pu

Category 2022 SP 2027
Substation Contingency (All and Worst P6) Category | Descriptio 20139 2022 2027 ?‘019_ 2,022 2_022 sP 2019 SP | 2027 SP Heavy | Retirement Project & Potential Mitigation Solutions
n Summer | Summer | Summer |Spring Light| Spring Off- | High CEC peak-Shift | Peak-shift Renewable| of QF
Peak Peak Peak Load Peak Forecast & Min Gas | Generation
Gen S
DIRYVLLE 60 P2-2:A3:63:_COTTONWND 60KV SECTION MA P2 Bus 0.26 0.25 0.24 1.05 0.99 0.24 0.21 0.23 0.37 0.26|Cottonwood...Benton... Scope under review
Non-bus-
DIRYVLLE 60 P2-3:A3:68:_COLEMAN - 1D 60KV & COLEMAN-COTTONWOOD L| P2 tie 1.02 0.91 0.90 1.04 1.03 0.92 0.89 0.91 0.96 0.90|Cottonwood...Benton... Scope under review
breaker
Non-bus-
DIRYVLLE 60 P2-3:A3:70:_COTTONWD - MA 60KV & COLEMAN-COTTONWOO P2 tie 0.93 0.28 0.25 1.07 1.00 0.27 0.00 0.13 0.85 0.10|Cottonwood...Benton... Scope under review
breaker
Non-bus-
DIRYVLLE 60 P2-3:A3:71:_COTTONWD - MA 60KV & COTTONWD-RED BLFFLIN P2 tie 1.01 0.29 0.29 1.09 1.02 0.29 0.24 0.26 0.92 0.27|Cottonwood...Benton... Scope under review
breaker
Non-bus-
DIRYVLLE 60 P2-3:A3:72:_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 tie 0.26 0.25 0.24 1.05 0.99 0.24 0.21 0.23 0.37 0.26|Cottonwood...Benton... Scope under review
breaker
Non-bus-
DIRYVLLE 60 P2-3:A3:73:_COTTONWD - MA 60KV & COTTONWOOD #1 LINE P2 tie 1.01 0.30 0.28 1.09 1.02 0.30 0.23 0.25 0.92 0.24|Cottonwood...Benton... Scope under review
breaker
DIRYVLLE 60 P1-1:A3:75:_COLUSGT1 18.00KV & COLUSGT2 18.00KV & COLUS{  P3 G-1/N-1 0.92 0.92 0.90 0.91 Cottonwood...Benton... Scope under review
DIRYVLLE 60 P1-2:A3:73:_COTTONWD-RED BLFF 60KV [0] P1-2:A3:71:_C P6 N-1/N-1 0.35 0.34 0.34 0.33 0.33 0.36|Cottonwood...Benton... Scope under review
ELGNJCT 60 Base Case PO | Normal 103 101 102 1.07 1.03 1.02 1.01 1.01 1.01 1.01 Egzgepdower factor correction and voltage support if
ELGNJCT 60 P1-2:A3:29: IDLE LINE - NO DATA 230KV [9999] P1 N-1 103 100  1.00 1.10 1.02 1.01 1.00 1.00 1.00 0.99 Ir.]gzgepdower factor correction and voltage support if
ELGNJCT 60 P1-3:A3:2:_TABLE MT 500/230KV T8 1 P1 N-1 104 100  1.00 1.10 1.03 1.00 1.00 1.00 1.01 0.99 Ir.]gzgepdower factor correction and voltage support if
ELGNJCT 60 P2-2:A3:26:_TBL MTX1 230KV SECTION NA P2 Bus 1.04| 100 100 1.10 1.03 1.00 1.00 1.00 1.01 0.99 Ir.]gzgepdower factor correction and voltage support if
Non-bus- Load power factor correction and voltage support if
ELGN JCT 60 P2-3:A3:105:_PALERMO 230KV - RING R2 & R3 P2 tie N/A N/A N/A 1.12(N/A N/A N/A N/A N/A N/A needepd ge stpp
breaker
Non-bus- Load power factor correction and voltage support if
ELGNJCT 60 P2-3:A3:29:_TBL MT E - 1E 230KV & IDLE LINE - NO DATA LINE P2 tie 1.04 1.00 1.00 1.10 1.03 1.00 0.99 1.00 1.01 0.99 needepd ge supp
breaker
ELGNJCT 60 P1-1:A3:62:_OROVLLE 9.11KV GEN UNIT 1 P1-2:A3:29:_IDLf  P3 G-1/N-1 1.11 Ir_]gzgepdower factor correction and voltage support i
ELGNJCT 60 P1-3:A3:35:_PALERMO 230/115KV TB 2 P1-2:A3:27:_TABLE P6 N-1/N-1 1.12 Ir_]gzgepdower factor correction and voltage support i
Line
ELIZJTL 60 P2-1:A3:14:_CARIBOU-TABLE MTN 230KV [4440] (BELDENTP-TBL|  P2-1 Section 0.95 0.00 0.00 1.06 1.03 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator
w/o fault
ELIZJTL 60 P2-2:A3:24:_TBL MT D 230KV SECTION 1D P2 Bus 0.95 0.00 0.00 1.06 1.03 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator
Non-bus-
ELIZJTL 60 P2-3:A3:44:_PALERMO - 1D 115KV & PALERMO-WYANDOTTE LIN P2 tie 1.04 0.93 0.89 1.05 1.02 0.93 0.93 0.93 1.00 0.89|Substation upgrade or voltage support if needed
breaker

California ISO/MID/RT

August 15, 2016

Page 20 of 61



2017-2018 ISO Reliability Assessment - Preliminary Study Results

Study Area:

Voltage Deviations

PG&E North Valley

&> California ISO

Post Cont. Voltage pu
Category 2019 2022 2027 2019 2022 2022 SP 2322 o R t2 - t
Substation Contingency (All and Worst P6) Category | Descriptio oV ) _ 2019 SP | 2027 SP eavy etiremen Project & Potential Mitigation Solutions
n Summer | Summer | Summer |Spring Light| Spring Off- | High CEC peak-Shift | Peak-shift Renewable| of QF
Peak Peak Peak Load Peak Forecast & Min Gas | Generation
Gen S
ELIZJTL 60 P2-4:A3:24:_TBL MT D SECTION 1D & TBL MT E SECTION 1E 230K P2 ::;:ifr 095  0.00 0.00 1.06 1.03 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator
Line
ELIZJT2 60 P2-1:A3:14:_CARIBOU-TABLE MTN 230KV [4440] (BELDENTP-TBL|  P2-1 Section 0.95 0.00 0.00 1.06 1.03 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator
w/o fault
ELIZJT2 60 P2-2:A3:24:_TBL MT D 230KV SECTION 1D P2 Bus 0.94 0.00 0.00 1.06 1.03 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator
Non-bus-
ELIZJT2 60 P2-3:A3:44:_PALERMO - 1D 115KV & PALERMO-WYANDOTTE LIN P2 tie 1.03 0.93 0.89 1.05 1.02 0.93 0.93 0.93 1.00 0.89|Substation upgrade or voltage support if needed
breaker
ELIZJT2 60 P2-4:A3:24:_TBL MT D SECTION 1D & TBL MT E SECTION 1E 230K P2 :rl;:ifr 0.94 0.00 0.00 1.06 1.03 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator
Line
ELIZTWN 60 P2-1:A3:14:_CARIBOU-TABLE MTN 230KV [4440] (BELDENTP-TBL| P2-1 Section 0.87 0.00 0.00 1.05 1.03 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator
w/o fault
ELIZTWN 60 P2-2:A3:24:_TBL MT D 230KV SECTION 1D P2 Bus 0.87 0.00 0.00 1.05 1.03 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator
Non-bus-
ELIZTWN 60 P2-3:A3:44:_PALERMO - 1D 115KV & PALERMO-WYANDOTTE LIN P2 tie 1.03 0.96 0.87 1.05 1.03 0.96 0.95 0.95 1.01 0.87|Substation upgrade or voltage support if needed
breaker
ELIZTWN 60 P2-4:A3:24:_TBL MT D SECTION 1D & TBL MT E SECTION 1E 230§ P2 ::;:ifr 0.87 o0.00 0.00 1.05 1.03 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator
Line
ESTQJT 60 P2-1:A3:14:_CARIBOU-TABLE MTN 230KV [4440] (BELDENTP-TBL| P2-1 Section 0.86 0.00 0.00 1.05 1.03 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator
w/o fault
ESTQIT 60 P2-2:A3:24:_TBL MT D 230KV SECTION 1D P2 Bus 0.86 0.00 0.00 1.05 1.03 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator
Non-bus-
ESTQIT 60 P2-3:A3:44:_PALERMO - 1D 115KV & PALERMO-WYANDOTTE LIN P2 tie 1.03 0.96 0.87 1.05 1.03 0.96 0.96 0.96 1.01 0.87|Substation upgrade or voltage support if needed
breaker
ESTQIT 60 P2-4:A3:24:_TBL MT D SECTION 1D & TBL MT E SECTION 1E 230K P2 :rl;:ifr 0.86 0.00 0.00 1.05 1.03 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator
Line
ESTQ1 60 P2-1:A3:14:_CARIBOU-TABLE MTN 230KV [4440] (BELDENTP-TBL| P2-1 Section 0.86 0.00 0.00 1.05 1.03 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator
w/o fault
ESTQ1 60 P2-2:A3:24:_TBL MT D 230KV SECTION 1D P2 Bus 0.86 0.00 0.00 1.05 1.03 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator
Non-bus-
ESTQ1 60 P2-3:A3:44:_PALERMO - 1D 115KV & PALERMO-WYANDOTTE LIN P2 tie 1.03 0.96 0.87 1.05 1.03 0.96 0.96 0.96 1.01 0.87|Substation upgrade or voltage support if needed
breaker
ESTQl 60 P2-4:A3:24:_TBL MT D SECTION 1D & TBL MT E SECTION 1E 230K P2 ::;:ifr 0.86| 0.00 0.00 1.05 1.03 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator
Line
ESTQNCY 60 P2-1:A3:14:_CARIBOU-TABLE MTN 230KV [4440] (BELDENTP-TBL| P2-1 Section 0.86 0.00 0.00 1.05 1.03 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator
w/o fault
ESTQNCY 60 P2-2:A3:24:_TBL MT D 230KV SECTION 1D P2 Bus 0.86 0.00 0.00 1.05 1.03 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator
Non-bus-
ESTQNCY 60 P2-3:A3:44:_PALERMO - 1D 115KV & PALERMO-WYANDOTTE LIN P2 tie 1.03 0.96 0.87 1.05 1.03 0.96 0.96 0.96 1.01 0.87|Substation upgrade or voltage support if needed
breaker
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Study Area:

Voltage Deviations

2017-2018 ISO Reliability Assessment - Preliminary Study Results

PG&E North Valley

&> California ISO

Post Cont. Voltage pu
Category 2019 2022 2027 2019 2022 2022 SP 2322 > R 5027 t
Substation Contingency (All and Worst P6) Category | Descriptio oV ) _ 2019 SP | 2027 SP eavy etiremen Project & Potential Mitigation Solutions
n Summer | Summer | Summer |Spring Light| Spring Off- | High CEC peak-Shift | Peak-shift Renewable| of QF
Peak Peak Peak Load Peak Forecast & Min Gas | Generation
Gen S
ESTQNCY 60 P2-4:A3:24:_TBL MT D SECTION 1D & TBL MT E SECTION 1E 230K P2 :rf;ifr 0.86| 0.00 0.00 1.05 1.03 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator
FRBSTNTP 115  |Base Case PO | Normal 1.05| 1.03 1.03 1.09 1.05 1.04 1.03 1.03 1.03 1.03 Ir.]gzgepdower factor correction and voltage support f
FRBSTNTP 115  |P1-2:A3:27:_TABLE MTN-PALERMO 230KV [5690] P1 N-1 1.04]  1.02 1.02 1.11 1.04 1.02 1.02 1.02 1.02 1.02 Ir.]gzgepdower factor correction and voltage support f
FRBSTNTP 115  |P1-2:A3:29: IDLE LINE - NO DATA 230KV [9999] P1 N-1 1.05|  1.03 1.03 1.13 1.04 1.03 1.03 1.03 1.03 1.03 Ir.]gzgepdower factor correction and voltage support f
FRBSTNTP 115  |P1-3:A3:2: TABLE MT 500/230KV T8 1 P1 N-1 105  1.03 1.03 1.13 1.05 1.03 1.03 1.03 1.03 1.03 Ir.]gzgepdower factor correction and voltage support f
FRBSTNTP 115  |P1-3:A3:35: PALERMO 230/115KV TB 2 p1 N-1 1.04|  1.02 1.02 1.10 1.03 1.02 1.03 1.03 1.02 1.02 Ir.]gzgepdower factor correction and voltage support f
FRBSTNTP 115  |P1-4:A3:3: TB MT 1T SVD=V P1 N-1 105  1.03 1.03 1.12 1.05 1.04 1.03 1.03 1.03 1.03 Ir.]gzgepdower factor correction and voltage support f
Line Load power factor correction and voltage support if
FRBSTNTP 115 P2-1:A3:20:_TABLE MTN-PALERMO 230KV [5690] (TBL MT D-PALl  P2-1 | Section 1.05 1.03 1.03 1.11 1.05 1.03 1.03 1.03 1.03 103 pd ge supp
w/o fault neede
FRBSTNTP 115 P2-2:A3:25:_TBL MT D 230KV SECTION 2D P2 Bus 1.05 1.04 1.04 1.11 1.05 1.03 1.03 1.04 1.04 1.03 tg:gepdower factor correction and voltage support i
FRBSTNTP 115  |P2-2:A3:26: TBL MTX1 230KV SECTION NA P2 Bus 105 1.03 1.03 1.13 1.05 1.03 1.03 1.03 1.03 1.03 rL]ZZlgepdower factor correction and voltage support i
Non-bus- Load power factor correction and voltage support if
FRBSTNTP 115  |P2-3:A3:104: PALERMO 230KV - RING R2 & R1 P2 tie 1.04]  1.02 1.02 1.10 1.03 1.02 1.02 1.02 1.02 1.02| 00 pd g€ supp
breaker neede
Non-bus- Load power factor correction and voltage support if
FRBSTNTP 115  |P2-3:A3:105: PALERMO 230KV - RING R2 & R3 P2 tie 1.04)  1.02 1.02 1.10 1.03 1.02 1.02 1.02 1.02 Lo2| pd ge supp
breaker neeae
Non-bus- Load power factor correction and voltage support if
FRBSTNTP 115  |P2-3:A3:106: PALERMO 230KV - RING R1 & R3 P2 tie 1.04]  1.02 1.02 1.10 1.03 1.02 1.03 1.03 1.02 1.02| 00 pd g€ supp
breaker neede
Non-bus- Load power factor correction and voltage support if
FRBSTNTP 115  |P2-3:A3:27:_TBLMT D - 2D 230KV & TABLE MTN-PALERMO LINE| P2 tie 1.05|  1.03 1.03 1.12 1.04 1.02 1.03 1.03 1.03 Lo2| pd ge supp
breaker neede
Non-bus- Load power factor correction and voltage support if
FRBSTNTP 115 P2-3:A3:28:_TBL MT D - 2D 230KV & IDLE LINE - NO DATA LINE P2 tie 1.05 1.04 1.03 1.11 1.05 1.03 1.03 1.03 1.03 103 pd ge supp
breaker neede
Non-bus- Load power factor correction and voltage support if
FRBSTNTP 115  |P2-3:A3:29: TBL MT E - 1€ 230KV & IDLE LINE - NO DATA LINE P2 tie 1.05|  1.03 1.03 1.13 1.05 1.03 1.03 1.03 1.03 Lo3| % pd ge supp
breaker neede
Bus-ti . .
FRBSTNTP 115 P2-4:A3:5:_TBL MT D 230KV - SECTION 1D & 2D P2 bruesakfr 0.66(N/A N/A 1.11|N/A 0.52(N/A N/A N/A N/A Substation upgrade or voltage support if needed
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2017-2018 ISO Reliability Assessment - Preliminary Study Results

Study Area: PG&E North Valley

&> California ISO

Voltage Deviations

Post Cont. Voltage pu
Category 2019 2022 2027 2019 2022 2022 SP 2322 o R t2 - t
Substation Contingency (All and Worst P6) Category | Descriptio oV ) _ 2019 SP | 2027 SP eavy etiremen Project & Potential Mitigation Solutions
n Summer | Summer | Summer |Spring Light| Spring Off- | High CEC peak-Shift | Peak-shift Renewable| of QF
Peak Peak Peak Load Peak Forecast & Min Gas | Generation
Gen S
FRBSTNTP 115 P1-3:A3:23:_CARIBOU 230/230KV TB 11 P1-3:A3:2: TABLE P6 N-1/N-1 1.13 Ir.lgzgepdower factor correction and voltage support f
FRBSTNTP 115  |P7-1:A3:18_Table Mountain(D)-Rio Oso 230 kV Line and Table M| P7 DCTL 105  1.03 1.03 1.11 1.05 1.03 1.03 1.03 1.03 1.03 Ir.]gzgepdower factor correction and voltage support f
FRNCHGLH 60  |Base Case PO | Normal 104 103 103 1.05 1.05 1.03 1.03 1.03 1.02 1.01 Ir.]gzgepdower factor correction and voltage support if
FRNCHGLH 60 P2-2:A3:63:_COTTONWND 60KV SECTION MA P2 Bus 1.00 0.95 0.95 1.06 1.04 0.96 0.96 0.97 0.97 0.94|Cottonwood...Benton... Scope under review
Non-bus-
FRNCHGLH 60 P2-3:A3:70:_COTTONWD - MA 60KV & COLEMAN-COTTONWOO P2 tie 1.04 0.96 0.95 1.06 1.04 0.96 0.86 0.92 1.01 0.85|Cottonwood...Benton... Scope under review
breaker
Non-bus-
FRNCHGLH 60 P2-3:A3:71:_COTTONWD - MA 60KV & COTTONWD-RED BLFF LIN P2 tie 1.04 0.96 0.95 1.06 1.04 0.96 0.94 0.95 1.01 0.93|Cottonwood...Benton... Scope under review
breaker
Non-bus-
FRNCHGLH 60 P2-3:A3:72:_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 tie 1.00 0.95 0.95 1.06 1.04 0.96 0.96 0.97 0.97 0.94|Cottonwood...Benton... Scope under review
breaker
Non-bus-
FRNCHGLH 60 P2-3:A3:73:_COTTONWD - MA 60KV & COTTONWOOD #1 LINE P2 tie 1.04 0.96 0.95 1.06 1.04 0.97 0.95 0.95 1.01 0.92|Cottonwood...Benton... Scope under review
breaker
FRNCHGLH 60 P2-4:A3:8:_COTWDPGE 115KV - SECTION 2D & 1D P2 :rl;:ifr 1.07 1.06 1.06 0.98 1.06 1.03 1.02 0.99 1.06 0.83|Cottonwood...Benton... Scope under review
FRNCHGLH 60 P1-2:A3:34:_HUMBOLDT-TRINITY 115KV [1820] P1-2:A3:35] P6 N-1/N-1 0.95 0.97 0.89|Sensitivity only
FRNCHGLH 60 P1-2:A3:37:_TRINITY-COTTONWOOD 115KV [4040] P1-2:A3| P6 N-1/N-1 1.10 Ir.lgzgepdower factor correction and voltage support f
FRNCHGLH 60 P1-3:A3:42:_CASCADE 115/60KV TB 1 P1-2:A3:64:_CASCAD P6 N-1/N-1 0.83 0.67 0.77 0.96 0.67 0.67 0.66 0.87 0.77|Cottonwood...Benton... Scope under review
FRSTGLEN 115 Base Case PO Normal 1.06 1.04 1.04 1.06 1.07 1.05 1.04 1.04 1.04 1.04 rl;zzgepdower factor correction and voltage support i
Line Load power factor correction and voltage support if
FRSTGLEN 115 P2-1:A3:27:_BRIDGEVILLE-COTTONWOOD 115KV [1110] (WILDW  P2-1 Section 1.06 1.04 1.05 1.07 1.12 1.04 1.04 1.03 1.08 1.05 needed
w/o fault
Line Load power factor correction and voltage support if
FRSTGLEN 115 P2-1:A3:28:_BRIDGEVILLE-COTTONWOOD 115KV [1110] (WILDW  P2-1 Section 1.08 1.05 1.05 1.08 1.13 1.05 1.04 1.04 1.10 1.06 needepd ge stpp
w/o fault
FRSTGLEN 115  |P2-2:A3:33:_COTWDPGE 115KV SECTION 2D P2 Bus 108  1.05 1.05 1.08 1.13 1.05 1.04 1.04 1.10 1.06 rL]ZZlgepdower factor correction and voltage support i
Non-bus- Load power factor correction and voltage support if
FRSTGLEN 115  |P2-3:A3:35: COTWDPGE - 2D 115KV & CASCADE-COTTONWOOD| P2 tie 1.07|  1.05 1.05 1.08 1.13 1.05 1.04 1.04 1.09 1.06| 02 depd g€ Supp
breaker
FRSTGLEN 115 P2-4:A3:8: COTWDPGE 115KV - SECTION 2D & 1D P2 Bus-tie 113 111 1.12 1.06 1.15 1.05 1.04 1.03 1.15 1,03|-02d power factor correction and voltage support f
breaker needed
Line
GANSNER 60 P2-1:A3:14:_CARIBOU-TABLE MTN 230KV [4440] (BELDENTP-TBL|  P2-1 Section 0.95 0.00 0.00 1.06 1.03 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator
w/o fault
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2017-2018 ISO Reliability Assessment - Preliminary Study Results

Study Area:

Voltage Deviations

PG&E North Valley

o Y
«

s California ISO

Post Cont. Voltage pu

Category 2022 SP 2027
Substation Contingency (All and Worst P6) Category | Descriptio 20139 2022 2027 ?'019_ 2,022 2_022 sP 2019 SP | 2027 SP Heavy | Retirement Project & Potential Mitigation Solutions
n Summer | Summer | Summer |Spring Light| Spring Off- | High CEC peak-Shift | Peak-shift Renewable| of QF
Peak Peak Peak Load Peak Forecast & Min Gas | Generation
Gen S
GANSNER 60 P2-2:A3:24:_TBL MT D 230KV SECTION 1D P2 Bus 0.95 0.00 0.00 1.06 1.03 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator
Non-bus-
GANSNER 60 P2-3:A3:44:_PALERMO - 1D 115KV & PALERMO-WYANDOTTE LIN P2 tie 1.04 0.93 0.89 1.05 1.02 0.93 0.92 0.92 1.00 0.89|Substation upgrade or voltage support if needed
breaker
GANSNER 60 P2-4:A3:24:_TBL MT D SECTION 1D & TBL MT E SECTION 1E 230§ P2 ::;:ifr 0.95|  0.00 0.00 1.06 1.03 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator
GERBER 60 P2-2:A3:63:_COTTONWND 60KV SECTION MA P2 Bus 0.17 0.17 0.17 1.04 0.97 0.17 0.14 0.15 0.28 0.18|Cottonwood...Benton... Scope under review
Non-bus-
GERBER 60 P2-3:A3:70:_COTTONWD - MA 60KV & COLEMAN-COTTONWOO P2 tie 0.87 0.20 0.17 1.06 0.98 0.19 0.00 0.08 0.79 0.06|Cottonwood...Benton... Scope under review
breaker
Non-bus-
GERBER 60 P2-3:A3:72:_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 tie 0.17 0.17 0.17 1.04 0.97 0.17 0.14 0.15 0.28 0.18|Cottonwood...Benton... Scope under review
breaker
GERBER 60 P1-3:A3:4:_COTWD_E2 230/60KV TB 2 P1-3:A3:5: COTWD | P6 N-1/N-1 0.86 0.85 0.88 0.79 0.83 0.94 0.84|Cottonwood...Benton... Scope under review
GIRVAN 60 P2-2:A3:62:_COTTONWD 60KV SECTION 1D P2 Bus 1.02 0.92 0.91 1.06 1.03 0.93 0.90 0.92 0.97 0.89|Cottonwood...Benton... Scope under review
GIRVAN 60 P2-2:A3:63:_COTTONWND 60KV SECTION MA P2 Bus 0.91 0.77 0.75 1.06 1.03 0.78 0.76 0.81 0.85 0.76|Cottonwood...Benton... Scope under review
Non-bus-
GIRVAN 60 P2-3:A3:70:_COTTONWD - MA 60KV & COLEMAN-COTTONWOO P2 tie 1.01 0.78 0.75 1.06 1.02 0.79 0.48 0.67 0.96 0.50|Cottonwood...Benton... Scope under review
breaker
Non-bus-
GIRVAN 60 P2-3:A3:71:_COTTONWD - MA 60KV & COTTONWD-RED BLFFLIN P2 tie 1.02 0.79 0.77 1.06 1.02 0.80 0.74 0.76 0.97 0.73|Cottonwood...Benton... Scope under review
breaker
Non-bus-
GIRVAN 60 P2-3:A3:72:_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 tie 0.91 0.77 0.75 1.06 1.03 0.78 0.76 0.81 0.85 0.76|Cottonwood...Benton... Scope under review
breaker
Non-bus-
GIRVAN 60 P2-3:A3:73:_COTTONWD - MA 60KV & COTTONWOOD #1 LINE P2 tie 1.02 0.79 0.77 1.06 1.02 0.80 0.75 0.75 0.97 0.70|Cottonwood...Benton... Scope under review
breaker
GIRVAN 60 P2-4:A3:8:_ COTWDPGE 115KV - SECTION 2D & 1D P2 :rl;':lifr 1.04]  1.02 1.02 1.03 1.04 1.02 1.02 1.02 1.02 0.94|Cottonwood...Benton... Scope under review
GIRVAN 60 P1-3:A3:4:_COTWD_E2 230/60KV TB 2 P1-3:A3:5:_COTWD| P6 N-1/N-1 0.92 0.90 0.94 0.86 0.89 0.89|Cottonwood...Benton... Scope under review
GLENN 60 Base Case Po | Normal 105 105  1.04 1.04 1.05 1.05 1.05 1.05 1.05 1.04 rL]zzgepdower factor correction and voltage support i
GRBRIJCT 60 P2-2:A3:63:_COTTONWD 60KV SECTION MA P2 Bus 0.19 0.18 0.18 1.04 0.97 0.18 0.15 0.17 0.30 0.20|Cottonwood...Benton... Scope under review
Non-bus-
GRBRJCT 60 P2-3:A3:70:_COTTONWD - MA 60KV & COLEMAN-COTTONWOO P2 tie 0.89 0.21 0.19 1.06 0.98 0.21 0.00 0.09 0.80 0.07|Cottonwood...Benton... Scope under review
breaker
Non-bus-
GRBRICT 60 P2-3:A3:72:_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 tie 0.19 0.18 0.18 1.04 0.97 0.18 0.15 0.17 0.30 0.20|Cottonwood...Benton... Scope under review
breaker
GRBRICT 60 P1-3:A3:4:_COTWD_E2 230/60KV TB 2 P1-3:A3:5:_COTWD_| P6 N-1/N-1 0.88 0.86 0.90 0.81 0.85 0.95 0.85|Cottonwood...Benton... Scope under review
GRIZJCT 115 Base Case P0 | Normal 1.04| 103 103 1.06 1.04 1.04 1.03 1.03 1.03 1.03|-03d power factor correction and voltage support f
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Study Area:

Voltage Deviations

PG&E North Valley

&> California ISO

Post Cont. Voltage pu
Category 2019 2022 2027 2019 2022 2022 SP 2322 o R t2 o t
Substation Contingency (All and Worst P6) Category | Descriptio oV ) _ 2019 SP | 2027 SP eavy etiremen Project & Potential Mitigation Solutions
n Summer | Summer | Summer |Spring Light| Spring Off- | High CEC peak-Shift | Peak-shift Renewable| of QF
Peak Peak Peak Load Peak Forecast & Min Gas | Generation
Gen S
Line
GRIZJCT 115 P2-1:A3:14:_CARIBOU-TABLE MTN 230KV [4440] (BELDENTP-TBL| P2-1 Section 0.89 0.00 0.00 1.07 1.05 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator
w/o fault
GRIZJCT 115 P2-2:A3:24:_TBL MT D 230KV SECTION 1D P2 Bus 0.89 0.00 0.00 1.06 1.05 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator
Non-bus-
GRIZJCT 115 P2-3:A3:44:_PALERMO - 1D 115KV & PALERMO-WYANDOTTE LIN P2 tie 1.02 0.88 0.86 1.06 1.04 0.89 0.88 0.88 1.00 0.86|Existing Caribou RAS should trip the generator
breaker
GRIZJCT 115 P2-4:A3:24:_TBL MT D SECTION 1D & TBL MT E SECTION 1E 230K P2 ::;:ifr 0.89 0.00 0.00 1.06 1.05 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator
GRIZJCT 115 P1-1:A3:66:_GRIZZLYG 6.90KV GEN UNIT 1 P1-3:A3:23:_CAR  P3 G-1/N-1 1.12 rl;zzgepdower factor correction and voltage support f
GRIZJCT 115 P1-3:A3:23:_CARIBOU 230/230KV TB 11 P1-3:A3:2:_TABLE  P6 N-1/N-1 1.13 rl;zzgepdower factor correction and voltage support i
GRIZZLYL 115 Base Case P0 | Normal 1.04| 104/ 103 1.06 1.05 1.04 1.04 1.04 1.03 1.03 rL]ZZlgepdower factor correction and voltage support i
Line
GRIZZLY1 115 P2-1:A3:14:_CARIBOU-TABLE MTN 230KV [4440] (BELDENTP-TBL| P2-1 Section 0.90 0.00 0.00 1.07 1.05 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator
w/o fault
GRIZZLY1 115 P2-2:A3:24:_TBL MT D 230KV SECTION 1D P2 Bus 0.89 0.00 0.00 1.07 1.05 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator
Non-bus-
GRIZZLY1 115 P2-3:A3:44:_PALERMO - 1D 115KV & PALERMO-WYANDOTTE LIN P2 tie 1.02 0.89 0.86 1.06 1.04 0.89 0.88 0.88 1.00 0.86|Substation upgrade or voltage support if needed
breaker
GRIZZLYL 115 P2-4:A3:24:_TBL MT D SECTION 1D & TBL MT E SECTION 1E 230K P2 :rf;ifr 0.89| o0.00 0.00 1.07 1.05 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator
GRIZZLY1 115 P1-1:A3:66:_GRIZZLYG 6.90KV GEN UNIT 1 P1-3:A3:23: CAR  P3 G-1/N-1 1.12 Ir_]gzgepdower factor correction and voltage support i
GRIZZLY1 115 P1-3:A3:23:_CARIBOU 230/230KV TB 11 P1-3:A3:2: TABLE  P6 N-1/N-1 1.14 Ir_]gzgepdower factor correction and voltage support i
GROUSCRK 60 P2-4:A3:8: COTWDPGE 115KV - SECTION 2D & 1D P2 ::;:ifr 1.06| 1.06 1.06 1.02 1.07 1.04 1.03 1.00 1.07 0.96Cottonwood... Benton... Scope under review
GROUSCRK 60 P1-2:A3:34:_HUMBOLDT-TRINITY 115KV [1820] P1-2:A3:35] P6 N-1/N-1 0.90 0.94 0.95 0.85|Cottonwood...Benton... Scope under review
Line
GRSFIT 60 P2-1:A3:14:_CARIBOU-TABLE MTN 230KV [4440] (BELDENTP-TBL| P2-1 Section 0.90 0.00 0.00 1.05 1.03 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator
w/o fault
GRSFIT 60 P2-2:A3:24:_TBL MT D 230KV SECTION 1D P2 Bus 0.90 0.00 0.00 1.05 1.03 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator
Non-bus-
GRSFIT 60 P2-3:A3:44:_PALERMO - 1D 115KV & PALERMO-WYANDOTTE LIN P2 tie 1.03 0.95 0.89 1.04 1.02 0.95 0.94 0.94 1.01 0.89|Substation upgrade or voltage support if needed
breaker
GRSFIT 60 P2-4:A3:24:_TBL MT D SECTION 1D & TBL MT E SECTION 1E 230K P2 :rf;ifr 0.90|  0.00 0.00 1.05 1.03 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator
Line
GRYSFLT 60 P2-1:A3:14:_CARIBOU-TABLE MTN 230KV [4440] (BELDENTP-TBL|  P2-1 Section 0.95 0.00 0.00 1.06 1.03 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator
w/o fault
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2017-2018 ISO Reliability Assessment - Preliminary Study Results

Study Area:

Voltage Deviations

PG&E North Valley

&> California ISO

Post Cont. Voltage pu
Category 2019 2022 2027 2019 2022 2022 SP 2322 o R t2 o t
Substation Contingency (All and Worst P6) Category | Descriptio oV ) _ 2019 SP | 2027 SP eavy etiremen Project & Potential Mitigation Solutions
n Summer | Summer | Summer |Spring Light| Spring Off- | High CEC peak-Shift | Peak-shift Renewable| of QF
Peak Peak Peak Load Peak Forecast & Min Gas | Generation
Gen S
GRYS FLT 60 P2-2:A3:24:_TBL MT D 230KV SECTION 1D P2 Bus 0.94 0.00 0.00 1.06 1.03 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator
Non-bus-
GRYS FLT 60 P2-3:A3:44:_PALERMO - 1D 115KV & PALERMO-WYANDOTTE LIN P2 tie 1.03 0.93 0.89 1.04 1.02 0.93 0.93 0.93 1.00 0.89|Substation upgrade or voltage support if needed
breaker
GRYSFLT 60 P2-4:A3:24:_TBL MT D SECTION 1D & TBL MT E SECTION 1E 230K P2 :rf;ifr 0.94|  0.00 0.00 1.06 1.03 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator
HAMILTON 60  |Base Case PO | Normal 1.03] 102 1.02 1.05 1.06 1.03 1.02 1.03 1.04 1.02 Ir.]gzgepdower factor correction and voltage support f
HAT CRK1 60 Base Case PO | Normal 1.03| 104 104 1.07 1.05 1.04 1.04 1.04 1.04 1.04 Egzgepdower factor correction and voltage support i
HAT CRK1 60 P1-1:A3:42:_PIT 1 U1 11.00KV GEN UNIT 2 P1-3:A3:60:_HAT  P3 G-1/N-1 1.10 Ir.lgzgepdower factor correction and voltage support f
HAT CRK1 60 P1-3:A3:11:_PIT 1 230/11KV TB 1 P1-3:A3:60:_HATCRK16.{ P6 N-1/N-1 1.10 1.11 Ir.lgzgepdower factor correction and voltage support i
HAT CRK2 60 Base Case PO | Normal 1.02| 104 104 1.07 1.06 1.04 1.04 1.04 1.04 1.04 Egzgepdower factor correction and voltage support i
HAT CRK2 60 P1-1:A3:42:_PIT 1 U1 11.00KV GEN UNIT 2 P1-3:A3:60:_HAT  P3 G-1/N-1 1.10 Ir.lgzgepdower factor correction and voltage support f
HAT CRK2 60 P1-1:A3:67:_HAT CRK1 6.60KV GEN UNIT 1 P1-3:A3:11:_PIT|  P3 G-1/N-1 1.11 Ir.lgzgepdower factor correction and voltage support f
HAT CRK2 60 P1-3:A3:11:_PIT 1 230/11KV TB 1 P1-3:A3:62:_HT CRKRG6J  P6 N-1/N-1 1.11 Ir.lgzgepdower factor correction and voltage support f
HAT CRK2 60 P1-3:A3:60:_HAT CRK1 6.6/60KV TB 1 P1-1:A3:42:_ PIT1U1| P6 N-1/N-1 1.10 Ir.lgzgepdower factor correction and voltage support f
HATLOSCK 60 Base Case PO | Normal 105 1.05| 105 1.08 1.07 1.06 1.05 1.05 1.05 1.05 Egzgepdower factor correction and voltage support if
HEADGATE 60  |Base Case PO | Normal 1.03| 103 103 1.04 1.05 1.04 1.03 1.04 1.04 1.03 Egzgepdower factor correction and voltage support if
Line
HMLTN BR 60 P2-1:A3:14:_CARIBOU-TABLE MTN 230KV [4440] (BELDENTP-TBL|  P2-1 Section 0.96 0.00 0.00 1.04 1.02 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator
w/o fault
HMLTN BR 60 P2-2:A3:24:_TBL MT D 230KV SECTION 1D P2 Bus 0.96 0.00 0.00 1.04 1.02 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator
Non-bus-
HMLTN BR 60 P2-3:A3:44:_PALERMO - 1D 115KV & PALERMO-WYANDOTTE LIN P2 tie 1.02 0.96 0.90 1.04 1.02 0.96 0.95 0.95 1.01 0.90|Substation upgrade or voltage support if needed
breaker
HMLTN BR 60 P2-4:A3:24:_TBL MT D SECTION 1D & TBL MT E SECTION 1E 230 P2 ::;:ifr 0.96 0.00 0.00 1.04 1.02 0.00 0.00 0.00 0.00 0.00
HMLTNJT 60 Base Case PO | Normal 1.03]  1.02 1.02 1.05 1.06 1.03 1.02 1.03 1.04 1.02 rL]ZZlgepdower factor correction and voltage support i
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2017-2018 ISO Reliability Assessment - Preliminary Study Results

Study Area:

Voltage Deviations

PG&E North Valley

&> California ISO

Post Cont. Voltage pu
Category 2019 2022 2027 2019 2022 2022 SP 2322 o R 5027 t
Substation Contingency (All and Worst P6) Category | Descriptio oV ) _ 2019 SP | 2027 SP eavy etiremen Project & Potential Mitigation Solutions
n Summer | Summer | Summer |Spring Light| Spring Off- | High CEC peak-Shift | Peak-shift Renewable| of QF
Peak Peak Peak Load Peak Forecast & Min Gas | Generation
Gen S
HONCJT1 115  |Base Case PO | Normal 1.05| 1.0 1.02 1.09 1.05 1.02 1.02 1.02 1.02 1.02 Ir.]gzgepdower factor correction and voltage support f
HONCJT1 115  |P1-2:A3:27: TABLE MTN-PALERMO 230KV [5690] p1 N-1 1.05|  1.01 1.01 1.10 1.03 1.00 1.01 1.01 1.00 1.01 Ir.]gzgepdower factor correction and voltage support f
HONCJT1 115  |P1-2:A3:29: IDLE LINE - NO DATA 230KV [9999] P1 N-1 1.05|  1.01 1.01 1.13 1.02 1.01 1.01 1.01 1.00 1.01 Ir.]gzgepdower factor correction and voltage support f
HONCJT1 115  |P1-3:A3:2: TABLE MT 500/230KV T8 1 P1 N-1 1.06| 1.02 1.01 1.13 1.05 1.01 1.01 1.01 1.02 1.01 Ir.]gzgepdower factor correction and voltage support f
HONCJT1 115  |P1-3:A3:35: PALERMO 230/115KV TB 2 P1 N-1 1.05|  1.01 1.01 1.10 1.03 1.00 1.01 1.01 1.01 1.01 Ir.]gzgepdower factor correction and voltage support f
HONCJT1 115  |P1-4:A3:3: TB MT 1T SVD=V P1 N-1 105  1.02 1.02 1.12 1.05 1.02 1.02 1.02 1.02 1.02 Ir.]gzgepdower factor correction and voltage support f
Line Load power factor correction and voltage support if
HONCJTL 115  |P2-1:A3:20: TABLE MTN-PALERMO 230KV [5690] (TBLMT D-PA P21 | Section 1.06|  1.02 1.02 1.10 1.04 1.02 1.02 1.02 1.02 Lo2| pd ge stpp
w/o fault neede
HONCJTL 115  |P2-2:A3:25:_TBLMT D 230KV SECTION 2D P2 Bus 1.06| 1.03 1.02 1.11 1.04 1.02 1.02 1.03 1.02 1.02 rL]ZZlgepdower factor correction and voltage support i
HONCJT1 115 P2-2:A3:26:_TBL MTX1 230KV SECTION NA P2 Bus 1.06 1.02 1.01 1.13 1.05 1.01 1.01 1.01 1.02 1.01 rl;zzgepdower factor correction and voltage support i
Non-bus- Load power factor correction and voltage support if
HONCJT1 115  |P2-3:A3:106: PALERMO 230KV - RING R1 & R3 P2 tie 105 101 101 1.10 1.03 1.00 1.01 1.01 1.01 Lot >0 pd ge supp
breaker neede
Non-bus- Load power factor correction and voltage support if
HONCJT1 115 P2-3:A3:27:_TBL MT D - 2D 230KV & TABLE MTN-PALERMO LINE| P2 tie 1.05 1.01 1.01 1.11 1.03 1.00 1.01 1.01 1.01 101l pd ge stpp
breaker neede
Non-bus- Load power factor correction and voltage support if
HONCJT1 115 P2-3:A3:28:_TBL MT D - 2D 230KV & IDLE LINE - NO DATA LINE P2 tie 1.06 1.03 1.02 1.11 1.04 1.02 1.02 1.02 1.02 1.02| - pd ge supp
breaker neede
Non-bus- Load power factor correction and voltage support if
HONCJT1 115 P2-3:A3:29:_TBL MT E - 1E 230KV & IDLE LINE - NO DATA LINE P2 tie 1.06 1.02 1.01 1.12 1.05 1.01 1.01 1.01 1.01 101l pd ge stpp
breaker neede
HONCJT1 115 P2-4:A3:5:_TBL MT D 230KV - SECTION 1D & 2D P2 :rl;;zfr 0.72|N/A N/A 1.10|N/A 0.57|N/A N/A N/A N/A tg:gepdower factor correction and voltage support i
HONCJT1 115 P1-1:A3:65:_DE SABLA 6.90KV GEN UNIT 1 P1-2:A3:29:_IDL{  P3 G-1/N-1 1.13 tzzgepdower factor correction and voltage support i
HONCJT1 115 P1-3:A3:23:_CARIBOU 230/230KV TB 11 P1-3:A3:2:_TABLE[  P6 N-1/N-1 1.13 tzzgepdower factor correction and voltage support i
HONCIT1 115  |P7-1:A3:18 Table Mountain(D)-Rio Oso 230 kV Line and Table M| P7 DCTL 1.06| 1.02 1.02 1.10 1.04 1.02 1.02 1.02 1.01 1.02 rL]ZZlgepdower factor correction and voltage support i
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Study Area:
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&> California ISO

Post Cont. Voltage pu
Category 2019 2022 2027 2019 2022 2022 SP 2322 > R 5027 t
Substation Contingency (All and Worst P6) Category | Descriptio oV ) _ 2019 SP | 2027 SP eavy etiremen Project & Potential Mitigation Solutions
n Summer | Summer | Summer |Spring Light| Spring Off- | High CEC peak-Shift | Peak-shift Renewable| of QF
Peak Peak Peak Load Peak Forecast & Min Gas | Generation
Gen S
HONCJT3 115  |Base Case PO | Normal 1.06] 1.03 1.03 1.10 1.05 1.03 1.03 1.03 1.03 1.03 Ir.]gzgepdower factor correction and voltage support f
HONCJT3 115  |P1-2:A3:27:_TABLE MTN-PALERMO 230KV [5690] p1 N-1 105  1.02 1.02 1.10 1.03 1.01 1.02 1.02 1.01 1.01 Ir.]gzgepdower factor correction and voltage support f
HONCJT3 115  |P1-2:A3:29: IDLE LINE - NO DATA 230KV [9999] P1 N-1 1.06| 1.02 1.02 1.13 1.03 1.03 1.02 1.02 1.01 1.02 Ir.]gzgepdower factor correction and voltage support f
HONCJT3 115  |P1-3:A3:2: TABLE MT 500/230KV T8 1 P1 N-1 1.06| 1.03 1.02 1.13 1.05 1.02 1.02 1.02 1.02 1.02 Ir.]gzgepdower factor correction and voltage support f
HONCJT3 115  |P1-3:A3:35: PALERMO 230/115KV TB 2 P1 N-1 105  1.02 1.02 1.10 1.03 1.01 1.02 1.02 1.02 1.02 Ir.]gzgepdower factor correction and voltage support f
HONCJT3 115  |P1-4:A3:3: TB MT 1T SVD=V P1 N-1 1.06| 1.03 1.03 1.12 1.05 1.03 1.03 1.03 1.03 1.03 Ir.]gzgepdower factor correction and voltage support f
Line Load power factor correction and voltage support if
HONCJT3 115 P2-1:A3:20:_TABLE MTN-PALERMO 230KV [5690] (TBL MT D-PAL| P2-1 | Section 1.06| 1.03 1.03 1.10 1.04 1.03 1.03 1.03 1.03 L.o3| % pd ge supp
w/o fault neede
Line Load power factor correction and voltage support if
HONCJT3 115 P2-1:A3:42:_PALERMO-BOGUE 115KV [3200] (PALERMO-HONCJ| P2-1 | Section 1.06 1.04 1.04 1.10 1.04 1.03 1.04 1.04 1.03 104 pd ge supp
w/o fault neede
HONCJT3 115  |P2-2:A3:25: TBL MT D 230KV SECTION 2D P2 Bus 1.06| 1.03 1.03 1.11 1.05 1.03 1.03 1.03 1.03 1.03 Ir.]gzgepdower factor correction and voltage support f
HONCJT3 115  |P2-2:A3:26: TBL MTX1 230KV SECTION NA P2 Bus 1.06| 1.03 1.02 1.13 1.05 1.02 1.02 1.02 1.02 1.02 Ir.]gzgepdower factor correction and voltage support f
HONCJT3 115  |P2-2:A3:38: PALERMO 115KV SECTION 1D P2 Bus 1.06|  1.04 1.04 1.10 1.04 1.03 1.04 1.04 1.03 1.04 Ir.]gzgepdower factor correction and voltage support f
Non-bus- Load power factor correction and voltage support if
HONCJT3 115 P2-3:A3:104: PALERMO 230KV - RING R2 & R1 P2 tie 1.05|  1.02 1.02 1.10 1.03 1.01 1.02 1.02 1.01 Lo2| pd ge supp
breaker neede
Non-bus- Load power factor correction and voltage support if
HONCIT3 115 P2-3:A3:105: PALERMO 230KV - RING R2 & R3 P2 tie 1.05|  1.02 1.02 1.10 1.03 1.01 1.02 1.02 1.01 1.02| 00 pd g€ supp
breaker neede
Non-bus- Load power factor correction and voltage support if
HONCJT3 115 P2-3:A3:106:_PALERMO 230KV - RING R1 & R3 P2 tie 1.05|  1.02 1.02 1.10 1.03 1.01 1.02 1.02 1.02 Lo2| pd ge supp
breaker neede
Non-bus- Load power factor correction and voltage support if
HONCJT3 115 P2-3:A3:27:_TBL MT D - 2D 230KV & TABLE MTN-PALERMO LINE| P2 tie 1.05 1.02 1.02 1.12 1.03 1.01 1.02 1.02 1.02 102 pd ge supp
breaker neede
Non-bus- Load power factor correction and voltage support if
HONCJT3 115 P2-3:A3:28:_TBL MT D - 2D 230KV & IDLE LINE - NO DATA LINE P2 tie 1.06| 1.03 1.03 1.11 1.05 1.03 1.03 1.03 1.03 L.o3| % pd ge supp
breaker neede
Non-bus- Load power factor correction and voltage support if
HONCJT3 115 P2-3:A3:29: TBL MTE - 1E 230KV & IDLE LINE - NO DATA LINE ) tie 1.06 1.02 1.02 1.13 1.05 1.02 1.02 1.02 1.02 1.02 needepd ge supp
breaker
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Post Cont. Voltage pu
Category 2019 2022 2027 2019 2022 2022 SP 2322 > R t2 o t
Substation Contingency (All and Worst P6) Category | Descriptio oV ) _ 2019 SP | 2027 SP eavy etiremen Project & Potential Mitigation Solutions
n Summer | Summer | Summer |Spring Light| Spring Off- | High CEC peak-Shift | Peak-shift Renewable| of QF
Peak Peak Peak Load Peak Forecast & Min Gas | Generation
Gen S
Non-bus- Load power factor correction and voltage support if
HONCJT3 115 P2-3:A3:39:_PALERMO - 1D 115KV & WOODLEAF-PALERMO LINf| P2 tie 1.06 1.04 1.04 1.10 1.04 1.03 1.04 1.04 1.03 1.04 q pd ge supp
breaker neede
Non-bus- Load power factor correction and voltage support if
HONCJT3 115 P2-3:A3:40:_PALERMO - 1D 115KV & PALERMO-PEASE LINE P2 tie 1.06 1.04 1.04 1.10 1.04 1.03 1.04 1.04 1.03 1.04 d pd ge supp
breaker neede
Non-bus- Load power factor correction and voltage support if
HONCJT3 115 P2-3:A3:42: PALERMO - 1D 115KV & CARIBOU-PALERMO LINE P2 tie 1.06 1.04 1.04 1.10 1.04 1.03 1.04 1.04 1.03 1.04 q pd ge supp
breaker neede
Non-bus- Load power factor correction and voltage support if
HONCJT3 115 P2-3:A3:43:_PALERMO - 1D 115KV & PALERMO-NICOLAUS LINE P2 tie 1.06 1.04 1.04 1.10 1.04 1.03 1.04 1.04 1.03 1.04 d pd ge supp
breaker neede
Non-bus- Load power factor correction and voltage support if
HONCJT3 115 P2-3:A3:44: PALERMO - 1D 115KV & PALERMO-WYANDOTTE LIN P2 tie 1.06 1.04 1.04 1.10 1.04 1.03 1.04 1.04 1.03 1.04 q pd ge supp
breaker neede
HONCJT3 115 P2-4:A3:5:_TBL MT D 230KV - SECTION 1D & 2D P2 :rue;tfr 0.70(N/A N/A 1.11(N/A 0.56(N/A N/A N/A N/A rl;zzgepdower factor correction and voltage support i
HONCJT3 115 P1-3:A3:23:_CARIBOU 230/230KV TB 11 P1-3:A3:2:_ TABLE] P6 N-1/N-1 1.13 tgzgepdower factor correction and voltage support i
HONCJT3 115  |P7-1:A3:18_Table Mountain(D)-Rio Oso 230 kV Line and Table M| P7 DCTL 1.06| 1.03 1.03 1.11 1.04 1.03 1.03 1.03 1.02 1.03 rL]ZZlgepdower factor correction and voltage support i
HONCUT 115  |Base Case PO | Normal 1.06] 1.03 1.03 1.10 1.05 1.03 1.03 1.03 1.03 1.03 rL]ZZlgepdower factor correction and voltage support i
HONCUT 115  |P1-2:A3:27: TABLE MTN-PALERMO 230KV [5690] P1 N-1 105 1.02 1.02 1.10 1.03 1.01 1.02 1.02 1.01 1.01 rL]ZZlgepdower factor correction and voltage support i
HONCUT 115  |P1-2:A3:29: IDLE LINE - NO DATA 230KV [9999] P1 N-1 1.06| 1.02 1.02 1.13 1.03 1.03 1.02 1.02 1.01 1.02 rL]ZZlgepdower factor correction and voltage support i
HONCUT 115  |P1-3:A3:2: TABLE MT 500/230KV T8 1 P1 N-1 1.06| 1.03 1.02 1.13 1.05 1.02 1.02 1.02 1.02 1.02 rL]ZZlgepdower factor correction and voltage support i
HONCUT 115  |P1-3:A3:35; PALERMO 230/115KV TB 2 P1 N-1 105 1.02 1.02 1.10 1.03 1.01 1.02 1.02 1.02 1.02 rL]ZZlgepdower factor correction and voltage support i
HONCUT 115  |P1-4:A3:3:._TB MT 1T SVD=V P1 N-1 1.06| 1.03 1.03 1.12 1.05 1.03 1.03 1.03 1.03 1.03 rL]ZZlgepdower factor correction and voltage support i
Line Load power factor correction and voltage support if
HONCUT 115  |P2-1:A3:20: TABLE MTN-PALERMO 230KV [5690] (TBLMT D-PALl P2-1 | Section 1.06] 1.03 1.03 1.10 1.04 1.03 1.03 1.03 1.03 1.03| > pd g€ supp
w/o fault neede
Line Load power factor correction and voltage support if
HONCUT 115 P2-1:A3:42: PALERMO-BOGUE 115KV [3200] (PALERMO-HONCJ]  P2-1 Section 1.06 1.04 1.04 1.10 1.04 1.03 1.04 1.04 1.03 1.04 q pd ge supp
w/o fault neede
HONCUT 115  |P2-2:A3:25:_TBL MT D 230KV SECTION 2D P2 Bus 1.06| 1.03 1.03 1.11 1.05 1.03 1.03 1.03 1.03 1.03 rL]ZZlgepdower factor correction and voltage support i
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Study Area:
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PG&E North Valley

&> California ISO

Post Cont. Voltage pu
Category 2019 2022 2027 2019 2022 2022 SP 2322 > R t2 o t
Substation Contingency (All and Worst P6) Category | Descriptio oV ) _ 2019 SP | 2027 SP eavy etiremen Project & Potential Mitigation Solutions
n Summer | Summer | Summer |Spring Light| Spring Off- | High CEC peak-Shift | Peak-shift Renewable| of QF
Peak Peak Peak Load Peak Forecast & Min Gas | Generation
Gen S

HONCUT 115  |P2-2:A3:26: TBL MTX1 230KV SECTION NA P2 Bus 1.06| 1.03 1.02 1.13 1.05 1.02 1.02 1.02 1.02 1.02 Ir.]gzgepdower factor correction and voltage support f
HONCUT 115  |P2-2:A3:38: PALERMO 115KV SECTION 1D P2 Bus 1.06|  1.04 1.04 1.10 1.04 1.03 1.04 1.04 1.03 1.04 Ir.]gzgepdower factor correction and voltage support f

Non-bus- Load power factor correction and voltage support if
HONCUT 115 P2-3:A3:104:_PALERMO 230KV - RING R2 & R1 P2 tie 1.05|  1.02 1.01 1.10 1.03 1.01 1.02 1.02 1.01 Lo1| % pd ge supp

breaker neeae

Non-bus- Load power factor correction and voltage support if
HONCUT 115 P2-3:A3:105:_PALERMO 230KV - RING R2 & R3 P2 tie 1.05 1.02 1.01 1.10 1.03 1.01 1.02 1.02 1.01 1.01 d pd ge supp

breaker neede

Non-bus- Load power factor correction and voltage support if
HONCUT 115 P2-3:A3:106:_PALERMO 230KV - RING R1 & R3 P2 tie 1.05|  1.02 1.02 1.10 1.03 1.01 1.02 1.02 1.02 Lo2| pd ge supp

breaker neeae

Non-bus- Load power factor correction and voltage support if
HONCUT 115 P2-3:A3:27:_TBL MT D - 2D 230KV & TABLE MTN-PALERMO LINE P2 tie 1.05 1.02 1.02 1.12 1.03 1.01 1.02 1.02 1.02 1.02 d pd ge supp

breaker neede

Non-bus- Load power factor correction and voltage support if
HONCUT 115 P2-3:A3:28:_TBL MT D - 2D 230KV & IDLE LINE - NO DATA LINE P2 tie 1.06| 1.03 1.03 1.11 1.04 1.03 1.03 1.03 1.03 L.o3| % pd ge supp

breaker neeae

Non-bus- Load power factor correction and voltage support if
HONCUT 115 P2-3:A3:29:_ TBL MTE - 1E 230KV & IDLE LINE - NO DATA LINE P2 tie 1.06 1.02 1.02 1.13 1.05 1.02 1.02 1.02 1.02 1.02 d pd ge supp

breaker neede

Non-bus- Load power factor correction and voltage support if
HONCUT 115 P2-3:A3:39:_PALERMO - 1D 115KV & WOODLEAF-PALERMO LINE P2 tie 1.06 1.04 1.04 1.10 1.04 1.03 1.04 1.04 1.03 1.04 q pd ge supp

breaker neeae

Non-bus- Load power factor correction and voltage support if
HONCUT 115 P2-3:A3:40:_PALERMO - 1D 115KV & PALERMO-PEASE LINE P2 tie 1.06 1.04 1.04 1.10 1.04 1.03 1.04 1.04 1.03 1.04 d pd ge supp

breaker neede

Non-bus- Load power factor correction and voltage support if
HONCUT 115 P2-3:A3:42:_ PALERMO - 1D 115KV & CARIBOU-PALERMO LINE P2 tie 1.06 1.04 1.04 1.10 1.04 1.03 1.04 1.04 1.03 1.04 q pd ge supp

breaker neede

Non-bus- Load power factor correction and voltage support if
HONCUT 115 P2-3:A3:43:_PALERMO - 1D 115KV & PALERMO-NICOLAUS LINE P2 tie 1.06 1.04 1.04 1.10 1.04 1.03 1.04 1.04 1.03 1.04 d pd ge supp

breaker neede

Non-bus- Load power factor correction and voltage support if
HONCUT 115 P2-3:A3:44: PALERMO - 1D 115KV & PALERMO-WYANDOTTE LIN P2 tie 1.06 1.04 1.04 1.10 1.04 1.03 1.04 1.04 1.03 1.04 q pd ge supp

breaker neeae
HONCUT 115 P2-4:A3:5:_TBL MT D 230KV - SECTION 1D & 2D P2 Bus-tie 0.70|N/A N/A 1.11|N/A 0.56|N/A N/A N/A N/A Load power factor correction and voltage support if

breaker needed
HONCUT 115 P1-3:A3:23:_CARIBOU 230/230KV TB 11 P1-3:A3:2:_ TABLEl  P6 N-1/N-1 1.13 tgzgepdower factor correction and voltage support if
HONCUT 115  |P7-1:A3:18_Table Mountain(D)-Rio Oso 230 kV Line and Table M| P7 DCTL 1.06| 1.03 1.03 1.11 1.04 1.03 1.03 1.03 1.02 1.03 rL]ZZlgepdower factor correction and voltage support i
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Study Area:

Voltage Deviations

PG&E North Valley

&> California ISO

Post Cont. Voltage pu

Category 2022 SP 2027
Substation Contingency (All and Worst P6) Category | Descriptio 2019 2022 2027 ?'019_ 2,022 2_022 SP 2019 SP | 2027 SP Heavy | Retlrement Project & Potential Mitigation Solutions
n Summer | Summer | Summer |Spring Light| Spring Off- | High CEC peak-Shift | Peak-shift Renewable| of QF
Peak Peak Peak Load Peak Forecast & Min Gas | Generation
Gen S
Line
HOWELLS 60 P2-1:A3:14:_CARIBOU-TABLE MTN 230KV [4440] (BELDENTP-TBL|  P2-1 Section 0.95 0.00 0.00 1.06 1.03 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator
w/o fault
HOWELLS 60 P2-2:A3:24:_TBL MT D 230KV SECTION 1D P2 Bus 0.94 0.00 0.00 1.06 1.03 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator
Non-bus-
HOWELLS 60 P2-3:A3:44:_PALERMO - 1D 115KV & PALERMO-WYANDOTTE LIN P2 tie 1.03 0.93 0.89 1.04 1.02 0.93 0.93 0.93 1.00 0.89|Substation upgrade or voltage support if needed
breaker
HOWELLS 60 P2-4:A3:24:_TBL MT D SECTION 1D & TBL MT E SECTION 1E 230K P2 :rl;:ifr 0.94 0.00 0.00 1.06 1.03 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator
HT CRKRG 60 Base Case PO | Normal 105 105 105 1.08 1.06 1.06 1.05 1.05 1.05 1.05 tgzgepdower factor correction and voltage support i
HYAMPOM 60 P2-4:A3:8:_COTWDPGE 115KV - SECTION 2D & 1D P2 :rl;:ifr 1.06 1.06 1.06 1.02 1.07 1.04 1.02 1.00 1.07 0.96|Cottonwood...Benton... Scope under review
HYAMPOM 60 P1-2:A3:34:_HUMBOLDT-TRINITY 115KV [1820] P1-2:A3:35] P6 N-1/N-1 0.90 0.94 0.95 0.85|Cottonwood...Benton... Scope under review
HYMPOMIT 60  |P2-4:A3:8: COTWDPGE 115KV - SECTION 2D & 1D P2 :rl;':lifr 1.06| 1.06 1.06 1.02 1.07 1.04 1.02 1.00 1.07 0.96Cottonwood... Benton... Scope under review
HYMPOMJT 60 P1-2:A3:34:_HUMBOLDT-TRINITY 115KV [1820] P1-2:A3:35] P6 N-1/N-1 0.90 0.94 0.95 0.85|Cottonwood...Benton... Scope under review
INSKIP 60 P2-2:A3:63:_COTTONWND 60KV SECTION MA P2 Bus 0.52 0.51 0.50 1.06 1.02 0.50 0.47 0.52 0.62 0.51|Cottonwood...Benton... Scope under review
Non-bus-
INSKIP 60 P2-3:A3:70:_COTTONWD - MA 60KV & COLEMAN-COTTONWOO P2 tie 0.99 0.55 0.51 1.08 1.03 0.55 0.11 0.34 0.96 0.22|Cottonwood...Benton... Scope under review
breaker
Non-bus-
INSKIP 60 P2-3:A3:71:_COTTONWD - MA 60KV & COTTONWD-RED BLFFLIN P2 tie 1.03 0.54 0.54 1.09 1.03 0.54 0.49 0.50 1.00 0.52|Cottonwood...Benton... Scope under review
breaker
Non-bus-
INSKIP 60 P2-3:A3:72:_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 tie 0.52 0.51 0.50 1.06 1.02 0.50 0.47 0.52 0.62 0.51|Cottonwood...Benton... Scope under review
breaker
Non-bus-
INSKIP 60 P2-3:A3:73:_COTTONWD - MA 60KV & COTTONWOOD #1 LINE P2 tie 1.03 0.55 0.53 1.09 1.03 0.56 0.51 0.49 1.00 0.46|Cottonwood...Benton... Scope under review
breaker
INSKIP 60 P1-2:A3:73:_COTTONWD-RED BLFF 60KV [0] P1-2:A3:71:_C P6 N-1/N-1 0.64 0.64 0.64 0.63 0.63 0.65|Cottonwood...Benton... Scope under review
JACINTO 60 Base Case PO | Normal 1.01]  1.00 1.00 1.05 1.06 1.01 1.00 1.01 1.02 1.00 rL]ZZlgepdower factor correction and voltage support i
JESSTAP 115 Base Case P0 | Normal 1.05|  1.03 1.03 1.06 1.05 1.04 1.04 1.04 1.02 1.03 rL]ZZlgepdower factor correction and voltage support i
JESSTAP 115 P2-4:A3:20:_COTWD_F2 SECTION 2F & COTWD_E2 SECTION2E2 P2 :rl;:ifr 1.05 1.02 1.02 1.03 1.03 1.02 1.02 1.02 1.02 0.96|Cottonwood...Benton... Scope under review
JESSTAP 115 P2-4:A3:8:_COTWDPGE 115KV - SECTION 2D & 1D P2 :rl;:ifr 1.11 1.10 1.10 1.01 1.11 1.06 1.05 1.02 1.12 0.94|Cottonwood...Benton... Scope under review
JESSUP 115 Base Case PO | Normal 1.05| 1.03 103 1.06 1.05 1.04 1.03 1.03 1.02 1.02 rL]ZZlgepdower factor correction and voltage support i
Line
JESSUP 115 P2-1:A3:34:_CASCADE-COTTONWOOD 115KV [1240] (COTWDPG| P2-1 Section 1.04 1.02 1.02 1.07 1.05 1.02 1.01 1.02 1.03 0.97|Cottonwood...Benton... Scope under review
w/o fault
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Post Cont. Voltage pu

Category 2022 SP 2027
Substation Contingency (All and Worst P6) Category | Descriptio 20139 2022 2027 ?‘019_ 2,022 2_022 sP 2019 SP | 2027 SP Heavy | Retirement Project & Potential Mitigation Solutions
n Summer | Summer | Summer |Spring Light| Spring Off- | High CEC peak-Shift | Peak-shift Renewable| of QF
Peak Peak Peak Load Peak Forecast & Min Gas | Generation
Gen S
JESSUP 115 P2-2:A3:33:_COTWDPGE 115KV SECTION 2D P2 Bus 1.04 1.02 1.02 1.06 1.05 1.02 1.01 1.02 1.02 0.96|Cottonwood...Benton... Scope under review
Non-bus-
JESSUP 115 P2-3:A3:34:_COTWDPGE - 2D 115KV & BRIDGEVILLE-COTTONW({ P2 tie 1.04 1.02 1.02 1.06 1.04 1.02 1.01 1.02 1.02 0.96|Cottonwood...Benton... Scope under review
breaker
JESSUP 115 P2-4:A3:20: COTWD_F2 SECTION 2F & COTWD_E2 SECTION2E2 P2 :rf;ifr 1.05|  1.01 1.01 1.03 1.03 1.02 1.01 1.01 1.02 0.96|Cottonwood...Benton... Scope under review
JESSUP 115 P2-4:A3:8: COTWDPGE 115KV - SECTION 2D & 1D P2 :rl;:lifr 1.04]  1.02 1.02 1.04 1.03 1.02 1.01 1.01 1.02 0.77|Cottonwood... Benton... Scope under review
JESSUPI1 115 Base Case Po | Normal 1.05|  1.03 1.03 1.06 1.05 1.04 1.03 1.03 1.02 1.02 Egzgepdower factor correction and voltage support i
Line
JESSUPJ1 115 P2-1:A3:34:_CASCADE-COTTONWOOD 115KV [1240] (COTWDPG| P2-1 Section 1.04 1.02 1.02 1.07 1.05 1.02 1.01 1.02 1.03 0.97 |Cottonwood...Benton... Scope under review
w/o fault
JESSUPJ1 115 P2-2:A3:33:_COTWDPGE 115KV SECTION 2D P2 Bus 1.04 1.02 1.02 1.06 1.05 1.02 1.01 1.02 1.02 0.96|Cottonwood...Benton... Scope under review
Non-bus-
JESSUPJ1 115 P2-3:A3:34:_COTWDPGE - 2D 115KV & BRIDGEVILLE-COTTONW{G P2 tie 1.04 1.02 1.02 1.06 1.04 1.02 1.01 1.02 1.02 0.96|Cottonwood...Benton... Scope under review
breaker
JESSUPJ1 115 P2-4:A3:20:_COTWD_F2 SECTION 2F & COTWD_E2 SECTION2E2 P2 :rlglzfr 1.05 1.01 1.01 1.03 1.03 1.02 1.01 1.01 1.02 0.96|Cottonwood...Benton... Scope under review
JESSUPJ1 115 P2-4:A3:8:_COTWDPGE 115KV - SECTION 2D & 1D P2 :rl;:ifr 1.04 1.02 1.02 1.04 1.03 1.02 1.01 1.01 1.02 0.77|Cottonwood...Benton... Scope under review
KANAKAIT 115  |Base Case Po | Normal 1.05| 1.03 1.03 1.09 1.05 1.04 1.03 1.03 1.03 1.03 rL]ZZlgepdower factor correction and voltage support i
KANAKAIT 115  |P1-2:A3:27: TABLE MTN-PALERMO 230KV [5690] P1 N-1 1.04)  1.02 1.02 1.10 1.03 1.02 1.02 1.02 1.02 1.02 rL]ZZlgepdower factor correction and voltage support i
KANAKAIT 115  |P1-2:A3:29: IDLE LINE - NO DATA 230KV [9999] P1 N-1 1.05|  1.03 1.02 1.13 1.04 1.03 1.03 1.03 1.02 1.02 rL]ZZlgepdower factor correction and voltage support i
KANAKAIT 115  |P1-3:A3:2: TABLE MT 500/230KV T8 1 P1 N-1 105 1.03 1.03 1.13 1.05 1.03 1.02 1.03 1.03 1.03 rL]ZZlgepdower factor correction and voltage support i
KANAKAIT 115  |P1-3:A3:35: PALERMO 230/115KV TB 2 P1 N-1 1.04)  1.02 1.02 1.10 1.03 1.02 1.02 1.02 1.02 1.02 rL]ZZlgepdower factor correction and voltage support i
KANAKAIT 115  |P1-4:A3:3:_TB MT 1T SVD=V P1 N-1 1.05|  1.03 1.03 1.12 1.05 1.04 1.03 1.03 1.03 1.03 rL]ZZlgepdower factor correction and voltage support i
Line Load power factor correction and voltage support if
KANAKAJT 115 P2-1:A3:20:_TABLE MTN-PALERMO 230KV [5690] (TBL MT D-PAL|  P2-1 Section 1.05 1.03 1.03 1.10 1.05 1.03 1.03 1.03 1.03 1.03 d pd ge supp
w/o fault neeae
KANAKAIT 115  |P2-2:A3:25: TBL MT D 230KV SECTION 2D P2 Bus 105  1.03 1.03 1.11 1.05 1.03 1.03 1.03 1.03 1.03 Ir.]gzgepdower factor correction and voltage support f
KANAKAIT 115  |P2-2:A3:26: TBL MTX1 230KV SECTION NA P2 Bus 105  1.03 1.03 1.13 1.05 1.03 1.02 1.03 1.03 1,03|-02d power factor correction and voltage support f

needed
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Category 2022 SP 2027
Substation Contingency (All and Worst P6) Category | Descriptio 20139 2022 2027 ?‘019_ 2,022 2_022 sP 2019 SP | 2027 SP Heavy | Retirement Project & Potential Mitigation Solutions
n Summer | Summer | Summer |Spring Light| Spring Off- | High CEC peak-Shift | Peak-shift Renewable| of QF
Peak Peak Peak Load Peak Forecast & Min Gas | Generation
Gen S

Non-bus- Load power factor correction and voltage support if
KANAKAJT 115 P2-3:A3:104:_PALERMO 230KV - RING R2 & R1 P2 tie 1.04 1.02 1.02 1.10 1.03 1.02 1.02 1.02 1.02 1.02

breaker needed

Non-bus- Load power factor correction and voltage support if
KANAKAJT 115 P2-3:A3:105:_PALERMO 230KV - RING R2 & R3 P2 tie 1.04 1.02 1.02 1.10 1.03 1.02 1.02 1.02 1.02 1.02 ded

breaker neede

Non-bus- Load power factor correction and voltage support if
KANAKAJT 115 P2-3:A3:106:_PALERMO 230KV - RING R1 & R3 P2 tie 1.04 1.02 1.02 1.10 1.03 1.02 1.02 1.02 1.02 1.02

breaker needed

Non-bus- Load power factor correction and voltage support if
KANAKAJT 115 P2-3:A3:27:_TBL MT D - 2D 230KV & TABLE MTN-PALERMO LINE P2 tie 1.05 1.02 1.02 1.12 1.04 1.02 1.02 1.03 1.03 1.02 ded

breaker neede

Non-bus- Load power factor correction and voltage support if
KANAKAJT 115 P2-3:A3:28:_TBL MT D - 2D 230KV & IDLE LINE - NO DATA LINE P2 tie 1.05 1.03 1.03 1.11 1.05 1.03 1.03 1.03 1.03 1.03

breaker needed

Non-bus- Load power factor correction and voltage support if
KANAKAJT 115 P2-3:A3:29:_TBL MT E - 1E 230KV & IDLE LINE - NO DATA LINE P2 tie 1.05 1.03 1.03 1.13 1.05 1.03 1.02 1.02 1.03 1.02 ded

breaker neede
KANAKAJT 115 P2-4:A3:5:_TBL MT D 230KV - SECTION 1D & 2D P2 ::;:ifr 0.66(N/A N/A 1.11|N/A 0.52|N/A N/A N/A N/A Ir_]gzgepdower factor correction and voltage support i
KANAKAJT 115 P1-3:A3:23:_CARIBOU 230/230KV TB 11 P1-2:A3:29:_IDLEL| P6 N-1/N-1 1.13 Ir_]gzgepdower factor correction and voltage support i
KANAKAIT 115  |P7-1:A3:18_Table Mountain(D)-Rio Oso 230 kV Line and Table M|  P7 DCTL 105  1.03 1.03 1.11 1.05 1.03 1.03 1.03 1.03 1.03 Ir_]gzgepdower factor correction and voltage support f
KESWICK 60 Base Case PO | Normal 104 102 102 1.05 1.04 1.02 1.02 1.02 1.02 1.01 Egzgepdower factor correction and voltage support if

Line

KESWICK 60 P2-1:A3:81:_KESWICK-CASCADE 60KV [7260] (CASCADE-STLLWA]  P2-1 Section 1.00 0.96 0.96 1.04 1.04 0.97 0.96 0.96 0.98 0.94|Cottonwood...Benton... Scope under review

w/o fault
KESWICK 60 P2-2:A3:54:_CASCADE 60KV SECTION MA P2 Bus 1.00 0.96 0.96 1.04 1.04 0.97 0.96 0.96 0.98 0.95|Cottonwood...Benton... Scope under review
KESWICK 60 P2-2:A3:63:_COTTONWND 60KV SECTION MA P2 Bus 0.98 0.91 0.90 1.06 1.04 0.91 0.91 0.94 0.94 0.90|Cottonwood...Benton... Scope under review

Non-bus-
KESWICK 60 P2-3:A3:61:_CASCADE - MA 60KV & CASCADE-BENTON-DESCHUT P2 tie 1.00 0.96 0.96 1.04 1.04 0.97 0.96 0.96 0.98 0.95|Cottonwood...Benton... Scope under review

breaker

Non-bus-
KESWICK 60 P2-3:A3:70:_COTTONWD - MA 60KV & COLEMAN-COTTONWOO P2 tie 1.02 0.91 0.90 1.06 1.04 0.92 0.77 0.86 1.00 0.77|Cottonwood...Benton... Scope under review

breaker

Non-bus-
KESWICK 60 P2-3:A3:71:_COTTONWD - MA 60KV & COTTONWD-RED BLFFLIN P2 tie 1.03 0.91 0.91 1.06 1.04 0.92 0.89 0.90 1.00 0.88|Cottonwood...Benton... Scope under review

breaker

Non-bus-
KESWICK 60 P2-3:A3:72:_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 tie 0.98 0.91 0.90 1.06 1.04 0.91 0.91 0.94 0.94 0.90|Cottonwood...Benton... Scope under review

breaker
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Category 2022 SP 2027
Substation Contingency (All and Worst P6) Category | Descriptio 2019 2022 2027 ?'019_ 2,022 2_022 SP 2019 SP | 2027 SP Heavy | Retlrement Project & Potential Mitigation Solutions
n Summer | Summer | Summer |Spring Light| Spring Off- | High CEC peak-Shift | Peak-shift Renewable| of QF
Peak Peak Peak Load Peak Forecast & Min Gas | Generation
Gen S
Non-bus-
KESWICK 60 P2-3:A3:73:_COTTONWD - MA 60KV & COTTONWOOD #1 LINE P2 tie 1.03 0.92 0.91 1.06 1.04 0.92 0.90 0.90 1.00 0.86|Cottonwood...Benton... Scope under review
breaker
KESWICK 60 P2-4:A3:8:_COTWDPGE 115KV - SECTION 2D & 1D P2 :rl;:ifr 1.05 1.03 1.03 0.99 1.03 1.02 1.01 1.00 1.03 0.79|Cottonwood...Benton... Scope under review
KESWICK 60 P1-3:A3:42: CASCADE 115/60KV TB 1 P1-2:A3:64:_CASCAD P6 N-1/N-1 0.73 0.49 0.64 0.96 0.91 0.49 0.50 0.48 0.78 0.65|Cottonwood...Benton... Scope under review
KILARC 60 Base Case PO | Normal 1.05| 104 104 1.08 1.05 1.04 1.04 1.04 1.05 1.02 Egzgepdower factor correction and voltage support if
KILARC 60 P2-2:A3:36:_CASCADE 115KV SECTION MA P2 Bus 1.04 1.02 1.01 1.07 1.05 1.02 1.01 1.02 1.04 1.00|Cottonwood...Benton... Scope under review
KILARC 60 P2-2:A3:62:_COTTONWD 60KV SECTION 1D P2 Bus 1.05 0.99 0.98 1.09 1.05 1.00 0.98 0.99 1.04 0.96|Cottonwood...Benton... Scope under review
KILARC 60 P2-2:A3:63:_COTTONWND 60KV SECTION MA P2 Bus 0.90 0.80 0.78 1.09 1.05 0.81 0.78 0.83 0.88 0.77|Cottonwood...Benton... Scope under review
Non-bus-
KILARC 60 P2-3:A3:38:_CASCADE - MA 115KV & CASCADE-COTTONWOOD L| P2 tie 1.04 1.02 1.01 1.07 1.05 1.02 1.01 1.02 1.04 1.00|Cottonwood...Benton... Scope under review
breaker
Non-bus-
KILARC 60 P2-3:A3:61:_CASCADE - MA 60KV & CASCADE-BENTON-DESCHUT P2 tie 1.04 1.01 1.01 1.09 1.06 1.01 1.00 1.00 1.04 0.99|Cottonwood...Benton... Scope under review
breaker
Non-bus-
KILARC 60 P2-3:A3:70:_COTTONWD - MA 60KV & COLEMAN-COTTONWOO P2 tie 1.04 0.81 0.79 1.09 1.04 0.82 0.51 0.69 1.01 0.52|Cottonwood...Benton... Scope under review
breaker
Non-bus-
KILARC 60 P2-3:A3:71:_COTTONWD - MA 60KV & COTTONWD-RED BLFF LIN P2 tie 1.05 0.82 0.81 1.09 1.05 0.83 0.77 0.79 1.04 0.76|Cottonwood...Benton... Scope under review
breaker
Non-bus-
KILARC 60 P2-3:A3:72:_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 tie 0.90 0.80 0.78 1.09 1.05 0.81 0.78 0.83 0.88 0.77|Cottonwood...Benton... Scope under review
breaker
Non-bus-
KILARC 60 P2-3:A3:73:_COTTONWD - MA 60KV & COTTONWOOD #1 LINE P2 tie 1.05 0.82 0.80 1.09 1.05 0.83 0.79 0.78 1.04 0.72|Cottonwood...Benton... Scope under review
breaker
KILARC 60 P2-4:A3:8:_COTWDPGE 115KV - SECTION 2D & 1D P2 :rl;:ifr 1.06 1.04 1.04 1.06 1.05 1.04 1.04 1.04 1.05 0.89|Cottonwood...Benton... Scope under review
KILARC 60 P1-1:A3:47:_SOUTH G 4.16KV GEN UNIT 1 P1-2:A3:64:_CAS P3 G-1/N-1 Cottonwood...Benton... Scope under review
KILARC 60 P1-2:A3:64:_CASCADE-BENTON-DESCHUTES 60KV [6310] Pl P6 N-1/N-1 1.13 Ir_]gzgepdower factor correction and voltage support i
KLLY RDE 60 Base Case PO | Normal 1.04| 102|103 1.07 1.04 1.03 1.02 1.02 1.02 1.02 Egzgepdower factor correction and voltage support if
KLLY RDE 60 P1-2:A3:29: IDLE LINE - NO DATA 230KV [9999] P1 N-1 104 101 101 1.11 1.03 1.02 1.01 1.01 1.01 1.00 Ir.]gzgepdower factor correction and voltage support if
KLLY RDE 60 P1-3:A3:2:_TABLE MT 500/230KV T8 1 P1 N-1 104 101 101 1.11 1.04 1.01 1.00 1.01 1.02 1.00 Ir.]gzgepdower factor correction and voltage support if
KLLY RDE 60 P2-2:A3:26:_TBL MTX1 230KV SECTION NA P2 Bus 104 101 101 1.11 1.04 1.01 1.00 1.01 1.02 1.00|-0ad power factor correction and voltage support if

needed
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Study Area:

Voltage Deviations

PG&E North Valley

&> California ISO

Post Cont. Voltage pu
Category 2019 2022 2027 2019 2022 2022 SP 2322 o R t2 - t
Substation Contingency (All and Worst P6) Category | Descriptio oV ) _ 2019 SP | 2027 SP eavy etiremen Project & Potential Mitigation Solutions
n Summer | Summer | Summer |Spring Light| Spring Off- | High CEC peak-Shift | Peak-shift Renewable| of QF
Peak Peak Peak Load Peak Forecast & Min Gas | Generation
Gen S
Non-bus- Load power factor correction and voltage support if
KLLY RDE 60 P2-3:A3:105:_PALERMO 230KV - RING R2 & R3 P2 tie N/A N/A N/A 1.12(N/A N/A N/A N/A N/A N/A needepd ge supp
breaker
Non-bus- Load power factor correction and voltage support if
KLLY RDE 60 P2-3:A3:29:_TBL MT E - 1E 230KV & IDLE LINE - NO DATA LINE P2 tie 1.04 1.01 1.01 1.11 1.04 1.01 1.00 1.00 1.02 1.00 needepd ge supp
breaker
KLLY RDE 60 P1-1:A3:62:_OROVLLE 9.11KV GEN UNIT 1 P1-2:A3:29:_IDLf  P3 G-1/N-1 1.11 Ir_]gzeagepdower factor correction and voltage support i
KLLY RDE 60 P1-3:A3:35:_PALERMO 230/115KV TB 2 P1-2:A3:27:_TABLE P6 N-1/N-1 1.12 Ir_]gzeagepdower factor correction and voltage support i
LOMS JCT 60 Base Case PO | Normal 1.03| 102|102 1.05 1.04 1.02 1.02 1.02 1.02 1.01 Egzgepdower factor correction and voltage support if
LOMS JCT 60 P2-2:A3:62:_COTTONWD 60KV SECTION 1D P2 Bus 1.02 0.96 0.96 1.06 1.03 0.97 0.95 0.96 0.99 0.94|Cottonwood...Benton... Scope under review
LOMS JCT 60 P2-2:A3:63:_COTTONWND 60KV SECTION MA P2 Bus 0.91 0.81 0.80 1.06 1.03 0.82 0.81 0.85 0.87 0.80|Cottonwood...Benton... Scope under review
Non-bus-
LOMS JCT 60 P2-3:A3:70:_COTTONWD - MA 60KV & COLEMAN-COTTONWOO P2 tie 1.02 0.82 0.80 1.06 1.03 0.83 0.57 0.72 0.98 0.58|Cottonwood...Benton... Scope under review
breaker
Non-bus-
LOMS JCT 60 P2-3:A3:71:_COTTONWD - MA 60KV & COTTONWD-RED BLFFLIN P2 tie 1.03 0.83 0.82 1.06 1.03 0.84 0.79 0.80 0.99 0.78|Cottonwood...Benton... Scope under review
breaker
Non-bus-
LOMS JCT 60 P2-3:A3:72:_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 tie 0.91 0.81 0.80 1.06 1.03 0.82 0.81 0.85 0.87 0.80|Cottonwood...Benton... Scope under review
breaker
Non-bus-
LOMS JCT 60 P2-3:A3:73:_COTTONWD - MA 60KV & COTTONWOOD #1 LINE P2 tie 1.03 0.83 0.81 1.06 1.03 0.84 0.80 0.80 0.99 0.75|Cottonwood...Benton... Scope under review
breaker
LOMS JCT 60 P2-4:A3:8: COTWDPGE 115KV - SECTION 2D & 1D P2 ::;:ifr 1.04]  1.02 1.02 1.02 1.03 1.02 1.02 1.01 1.02 0.86|Cottonwood... Benton... Scope under review
LPFBSP 60 P2-2:A3:63:_COTTONWND 60KV SECTION MA P2 Bus 0.19 0.18 0.18 1.04 0.97 0.18 0.15 0.17 0.29 0.20|Cottonwood...Benton... Scope under review
Non-bus-
LPFBSP 60 P2-3:A3:70:_COTTONWD - MA 60KV & COLEMAN-COTTONWOO P2 tie 0.88 0.21 0.19 1.06 0.98 0.21 0.00 0.09 0.80 0.07|Cottonwood...Benton... Scope under review
breaker
Non-bus-
LPFBSP 60 P2-3:A3:72:_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 tie 0.19 0.18 0.18 1.04 0.97 0.18 0.15 0.17 0.29 0.20|Cottonwood...Benton... Scope under review
breaker
LPFBSP 60 P1-3:A3:4:_COTWD_E2 230/60KV TB 2 P1-3:A3:5:_COTWD | P6 N-1/N-1 0.88 0.86 0.90 0.81 0.85 0.95 0.85|Cottonwood...Benton... Scope under review
LSMLIJT 60 P1-2:A3:73:_COTTONWD-RED BLFF 60KV [0] P1 N-1 1.02 0.91 0.91 1.04 1.03 0.92 0.90 0.91 0.96 0.91|Cottonwood...Benton... Scope under review
Line
LS MLIJT 60 P2-1:A3:94:_COLEMAN-RED BLUFF 60KV [6440] (COLEMAN-CLM|  P2-1 Section 1.01 0.90 0.89 1.04 1.03 0.91 0.89 0.90 0.96 0.89|Cottonwood...Benton... Scope under review
w/o fault
LSMLIJT 60 P2-2:A3:61:_COLEMAN 60KV SECTION 1D P2 Bus 1.01 0.90 0.89 1.04 1.03 0.91 0.88 0.90 0.96 0.89|Cottonwood...Benton... Scope under review
LSMLJT 60 P2-2:A3:63:_COTTONWND 60KV SECTION MA P2 Bus 0.25 0.24 0.23 1.05 0.99 0.23 0.20 0.22 0.36 0.25|Cottonwood...Benton... Scope under review
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2017-2018 ISO Reliability Assessment - Preliminary Study Results

Study Area:

Voltage Deviations

PG&E North Valley

&> California ISO

Post Cont. Voltage pu

Category 2022 SP 2027
Substation Contingency (All and Worst P6) Category | Descriptio 20139 2022 2027 ?'019_ 2,022 2_022 sP 2019 SP | 2027 SP Heavy | Retirement Project & Potential Mitigation Solutions
n Summer | Summer | Summer |Spring Light| Spring Off- | High CEC peak-Shift | Peak-shift Renewable| of QF
Peak Peak Peak Load Peak Forecast & Min Gas | Generation
Gen S
Non-bus-
LSMLJT 60 P2-3:A3:68:_COLEMAN - 1D 60KV & COLEMAN-COTTONWOOD L| P2 tie 1.02 0.90 0.89 1.04 1.03 0.91 0.89 0.90 0.96 0.89|Cottonwood...Benton... Scope under review
breaker
Non-bus-
LSMLIJT 60 P2-3:A3:70:_COTTONWD - MA 60KV & COLEMAN-COTTONWOO P2 tie 0.93 0.27 0.24 1.07 1.00 0.26 0.00 0.13 0.84 0.09|Cottonwood...Benton... Scope under review
breaker
Non-bus-
LSMLJT 60 P2-3:A3:71:_COTTONWD - MA 60KV & COTTONWD-RED BLFFLIN P2 tie 1.01 0.28 0.28 1.09 1.02 0.27 0.23 0.25 0.92 0.26|Cottonwood...Benton... Scope under review
breaker
Non-bus-
LSMLIJT 60 P2-3:A3:72:_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 tie 0.25 0.24 0.23 1.05 0.99 0.23 0.20 0.22 0.36 0.25|Cottonwood...Benton... Scope under review
breaker
Non-bus-
LSMLJT 60 P2-3:A3:73:_COTTONWD - MA 60KV & COTTONWOOD #1 LINE P2 tie 1.01 0.29 0.26 1.09 1.02 0.29 0.22 0.24 0.92 0.23|Cottonwood...Benton... Scope under review
breaker
LS MLJT 60 P1-1:A3:8:_NEO REDB 13.80KV GEN UNIT 1 P1-2:A3:73:_CO P3 G-1/N-1 0.91 0.90 0.89 0.90 Cottonwood...Benton... Scope under review
LS MLJT 60 P1-2:A3:73:_COTTONWD-RED BLFF 60KV [0] P1-2:A3:71:_C P6 N-1/N-1 0.33 0.33 0.33 0.31 0.32 0.34|Cottonwood...Benton... Scope under review
LSMLJT 60 P7-1:A3:1_Cottonwood-Benton No.1 and Cottonwood-Red Bluff P7 DCTL 1.02 0.92 0.91 1.04 1.03 0.92 0.90 0.91 0.96 0.91|Cottonwood...Benton... Scope under review
LS MLNSJ 60 P1-2:A3:73:_COTTONWD-RED BLFF 60KV [0] P1 N-1 1.02 0.91 0.91 1.04 1.03 0.92 0.89 0.90 0.96 0.90|Cottonwood...Benton... Scope under review
Line
LS MLNSJ 60 P2-1:A3:94:_COLEMAN-RED BLUFF 60KV [6440] (COLEMAN-CLM|  P2-1 Section 1.01 0.90 0.89 1.04 1.03 0.91 0.88 0.89 0.96 0.89|Cottonwood...Benton... Scope under review
w/o fault
LS MLNSJ 60 P2-2:A3:61:_COLEMAN 60KV SECTION 1D P2 Bus 1.01 0.90 0.89 1.04 1.03 0.91 0.88 0.90 0.96 0.89|Cottonwood...Benton... Scope under review
LS MLNSJ 60 P2-2:A3:63:_COTTONWND 60KV SECTION MA P2 Bus 0.25 0.23 0.23 1.05 0.99 0.23 0.19 0.22 0.36 0.24|Cottonwood...Benton... Scope under review
Non-bus-
LS MLNSJ 60 P2-3:A3:68:_COLEMAN - 1D 60KV & COLEMAN-COTTONWOOD L| P2 tie 1.01 0.90 0.89 1.04 1.03 0.91 0.88 0.90 0.96 0.89|Cottonwood...Benton... Scope under review
breaker
Non-bus-
LS MLNSJ 60 P2-3:A3:70:_COTTONWD - MA 60KV & COLEMAN-COTTONWOO P2 tie 0.93 0.27 0.24 1.07 1.00 0.26 0.00 0.12 0.84 0.09|Cottonwood...Benton... Scope under review
breaker
Non-bus-
LS MLNSJ 60 P2-3:A3:71:_COTTONWD - MA 60KV & COTTONWD-RED BLFF LIN P2 tie 1.01 0.27 0.28 1.09 1.02 0.27 0.23 0.25 0.92 0.26|Cottonwood...Benton... Scope under review
breaker
Non-bus-
LS MLNSJ 60 P2-3:A3:72:_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 tie 0.25 0.23 0.23 1.05 0.99 0.23 0.19 0.22 0.36 0.24|Cottonwood...Benton... Scope under review
breaker
Non-bus-
LS MLNSJ 60 P2-3:A3:73:_COTTONWD - MA 60KV & COTTONWOOD #1 LINE P2 tie 1.01 0.29 0.26 1.09 1.02 0.29 0.22 0.24 0.92 0.23|Cottonwood...Benton... Scope under review
breaker
LS MLNSJ 60 P1-1:A3:75:_COLUSGT1 18.00KV & COLUSGT2 18.00KV & COLUS P3 G-1/N-1 0.91 0.91 0.89 0.90 Cottonwood...Benton... Scope under review
LS MLNSJ 60 P1-2:A3:73:_COTTONWD-RED BLFF 60KV [0] P1-2:A3:71:_C P6 N-1/N-1 0.33 0.33 0.33 0.31 0.31 0.34(Cottonwood...Benton... Scope under review
LS MLNSJ 60 P7-1:A3:1_Cottonwood-Benton No.1 and Cottonwood-Red Bluff P7 DCTL 1.01 0.91 0.91 1.04 1.03 0.92 0.90 0.91 0.96 0.91|Cottonwood...Benton... Scope under review
LSNAPCC 60 Base Case PO | Normal 103 101 101 1.07 1.03 1.02 1.01 1.01 1.01 1.1 |-0ad power factor correction and voltage support if

needed
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2017-2018 ISO Reliability Assessment - Preliminary Study Results

Study Area:

Voltage Deviations

PG&E North Valley

&> California ISO

Post Cont. Voltage pu
Category 2019 2022 2027 2019 2022 2022 SP 2322 o R t2 o t
Substation Contingency (All and Worst P6) Category | Descriptio oV ) _ 2019 SP | 2027 SP eavy etiremen Project & Potential Mitigation Solutions
n Summer | Summer | Summer |Spring Light| Spring Off- | High CEC peak-Shift | Peak-shift Renewable| of QF
Peak Peak Peak Load Peak Forecast & Min Gas | Generation
Gen S
LSNAPCC 60 P1-2:A3:29: IDLE LINE - NO DATA 230KV [9999] P1 N-1 1.03| 100 099 1.10 1.02 1.01 1.00 1.00 1.00 0.99 Ir.]gzgepdower factor correction and voltage support i
LSNAPCC 60 P1-3:A3:2:_TABLE MT 500/230KV T8 1 P1 N-1 1.04| 100 100 1.10 1.03 1.00 0.99 1.00 1.01 0.99 Ir.]gzgepdower factor correction and voltage support i
LSNAPCC 60 P2-2:A3:26:_TBL MTX1 230KV SECTION NA P2 Bus 1.04| 100 100 1.10 1.03 1.00 0.99 1.00 1.01 0.99 Ir.]gzgepdower factor correction and voltage support i
Non-bus- Load power factor correction and voltage support if
LSNA PCC 60 P2-3:A3:105:_PALERMO 230KV - RING R2 & R3 P2 tie  [N/A N/A N/A 1.12(N/A N/A N/A N/A N/A N/A nee depd ge stpp
breaker
Non-bus- Load power factor correction and voltage support if
LSNA PCC 60 P2-3:A3:29:_TBL MT E - 1E 230KV & IDLE LINE - NO DATA LINE P2 tie 1.03 1.00 1.00 1.10 1.03 1.00 0.99 0.99 1.00 0.99 needepd ge supp
breaker
LSNA PCC 60 P1-1:A3:62:_OROVLLE 9.11KV GEN UNIT 1 P1-2:A3:29:_IDLf  P3 G-1/N-1 1.11 Ir_]gzgepdower factor correction and voltage support i
LSNA PCC 60 P1-3:A3:35:_PALERMO 230/115KV TB 2 P1-2:A3:27:_TABLE| P6 N-1/N-1 1.12 Ir_]gzgepdower factor correction and voltage support i
MTN GATE 60 P1-3:A3:42:_CASCADE 115/60KV TB 1 P1 N-1 0.97 0.95 0.94 1.01 1.00 0.95 0.95 0.94 0.97 0.94|Cottonwood...Benton... Scope under review
MTN GATE 60 P2-2:A3:37:_CASCADE 115KV SECTION 1D P2 Bus 0.97 0.95 0.94 1.01 1.00 0.95 0.95 0.94 0.97 0.94|Cottonwood...Benton... Scope under review
MTN GATE 60 P2-2:A3:62:_COTTONWD 60KV SECTION 1D P2 Bus 1.01 0.96 0.96 1.05 1.02 0.97 0.96 0.96 0.98 0.94|Cottonwood...Benton... Scope under review
MTN GATE 60 P2-2:A3:63:_COTTONWND 60KV SECTION MA P2 Bus 0.94 0.86 0.85 1.05 1.02 0.87 0.87 0.90 0.90 0.86|Cottonwood...Benton... Scope under review
Non-bus-
MTN GATE 60 P2-3:A3:70:_COTTONWD - MA 60KV & COLEMAN-COTTONWOO P2 tie 1.00 0.87 0.86 1.05 1.02 0.88 0.70 0.80 0.98 0.70|Cottonwood...Benton... Scope under review
breaker
Non-bus-
MTN GATE 60 P2-3:A3:71:_COTTONWD - MA 60KV & COTTONWD-RED BLFFLIN P2 tie 1.01 0.87 0.87 1.05 1.02 0.88 0.85 0.86 0.98 0.83|Cottonwood...Benton... Scope under review
breaker
Non-bus-
MTN GATE 60 P2-3:A3:72:_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 tie 0.94 0.86 0.85 1.05 1.02 0.87 0.87 0.90 0.90 0.86|Cottonwood...Benton... Scope under review
breaker
Non-bus-
MTN GATE 60 P2-3:A3:73:_COTTONWD - MA 60KV & COTTONWOOD #1 LINE P2 tie 1.01 0.88 0.86 1.05 1.02 0.88 0.86 0.85 0.98 0.82|Cottonwood...Benton... Scope under review
breaker
MTN GATE 60 P2-4:A3:8:_ COTWDPGE 115KV - SECTION 2D & 1D P2 ::;:ifr 1.02|  1.00 1.00 1.00 1.01 1.00 1.00 0.99 1.00 0.77|Cottonwood... Benton... Scope under review
MTN GATE 60 P1-3:A3:42:_CASCADE 115/60KV TB 1 P1-2:A3:64:_CASCAD P6 N-1/N-1 0.64 0.36 0.54 0.93 0.86 0.35 0.37 0.34 0.70 0.55|Cottonwood...Benton... Scope under review
NEO REDT 60 Base Case Po | Normal 1.06| 103 103 1.05 1.04 1.05 1.03 1.03 1.04 1.03 rL]ZZlgepdower factor correction and voltage support f
OLSENJT 60 Base Case PO Normal 1.05 1.04 1.04 1.08 1.05 1.04 1.04 1.04 1.05 1.02 tzzgepdower factor correction and voltage support i
OLSENJT 60 P2-2:A3:62:_COTTONWD 60KV SECTION 1D P2 Bus 1.04 0.99 0.98 1.09 1.05 0.99 0.97 0.98 1.04 0.96|Cottonwood...Benton... Scope under review
OLSENJT 60 P2-2:A3:63:_COTTONWND 60KV SECTION MA P2 Bus 0.89 0.80 0.78 1.09 1.04 0.80 0.78 0.83 0.88 0.77|Cottonwood...Benton... Scope under review
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2017-2018 ISO Reliability Assessment - Preliminary Study Results

Study Area:

Voltage Deviations

PG&E North Valley

&> California ISO

Post Cont. Voltage pu

Category 2022 SP 2027
Substation Contingency (All and Worst P6) Category | Descriptio 20139 2022 2027 ?'019_ 2,022 2_022 sP 2019 SP | 2027 SP Heavy | Retirement Project & Potential Mitigation Solutions
n Summer | Summer | Summer |Spring Light| Spring Off- | High CEC peak-Shift | Peak-shift Renewable| of QF
Peak Peak Peak Load Peak Forecast & Min Gas | Generation
Gen S
Non-bus-
OLSENJT 60 P2-3:A3:70:_COTTONWD - MA 60KV & COLEMAN-COTTONWOO P2 tie 1.04 0.81 0.78 1.09 1.04 0.82 0.51 0.68 1.01 0.52|Cottonwood...Benton... Scope under review
breaker
Non-bus-
OLSENJT 60 P2-3:A3:71:_COTTONWD - MA 60KV & COTTONWD-RED BLFFLIN P2 tie 1.04 0.81 0.80 1.09 1.04 0.82 0.77 0.79 1.03 0.76|Cottonwood...Benton... Scope under review
breaker
Non-bus-
OLSENJT 60 P2-3:A3:72:_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 tie 0.89 0.80 0.78 1.09 1.04 0.80 0.78 0.83 0.88 0.77|Cottonwood...Benton... Scope under review
breaker
Non-bus-
OLSENJT 60 P2-3:A3:73:_COTTONWD - MA 60KV & COTTONWOOD #1 LINE P2 tie 1.04 0.82 0.80 1.09 1.04 0.83 0.79 0.78 1.03 0.72|Cottonwood...Benton... Scope under review
breaker
OLSENJT 60 P2-4:A3:8: COTWDPGE 115KV - SECTION 2D & 1D P2 :rl;':lifr 1.05| 1.04 1.04 1.06 1.05 1.04 1.03 1.03 1.04 0.89|Cottonwood... Benton... Scope under review
OLSENJT 60 P1-1:A3:47:_SOUTH G 4.16KV GEN UNIT 1 P1-2:A3:64:_CAS|  P3 G-1/N-1 Cottonwood...Benton... Scope under review
OLSENJT 60 P1-2:A3:64:_CASCADE-BENTON-DESCHUTES 60KV [6310] Pl P6 N-1/N-1 1.13 tgzgepdower factor correction and voltage support f
OREGNTRL 115  |Base Case PO | Normal 1.04]  1.02 1.02 1.06 1.04 1.03 1.02 1.03 1.02 1.02 rL]ZZlgepdower factor correction and voltage support i
OREGNTRL 115 P2-2:A3:63:_COTTONWND 60KV SECTION MA P2 Bus 1.00 0.95 0.94 1.07 1.04 0.95 0.96 0.98 0.97 0.95|Cottonwood...Benton... Scope under review
Non-bus-
OREGNTRL 115 P2-3:A3:70:_COTTONWD - MA 60KV & COLEMAN-COTTONWOO P2 tie 1.02 0.95 0.94 1.07 1.04 0.96 0.86 0.92 1.01 0.85|Cottonwood...Benton... Scope under review
breaker
Non-bus-
OREGNTRL 115 P2-3:A3:71:_COTTONWD - MA 60KV & COTTONWD-RED BLFFLIN P2 tie 1.03 0.95 0.95 1.07 1.04 0.96 0.94 0.95 1.01 0.92|Cottonwood...Benton... Scope under review
breaker
Non-bus-
OREGNTRL 115 P2-3:A3:72:_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 tie 1.00 0.95 0.94 1.07 1.04 0.95 0.96 0.98 0.97 0.95|Cottonwood...Benton... Scope under review
breaker
Non-bus-
OREGNTRL 115 P2-3:A3:73:_COTTONWD - MA 60KV & COTTONWOOD #1 LINE P2 tie 1.03 0.95 0.95 1.07 1.04 0.96 0.94 0.95 1.01 0.91|Cottonwood...Benton... Scope under review
breaker
OREGNTRL 115  |P2-4:A3:8:_COTWDPGE 115KV - SECTION 2D & 1D P2 :rl;':lifr 1.04]  1.02 1.02 1.04 1.03 1.02 1.01 1.01 1.02 0.79|Cottonwood... Benton... Scope under review
OREGNTRL 60 Base Case PO | Normal 1.04|  1.02 1.02 1.05 1.04 1.02 1.02 1.02 1.02 1.01 Ir.]gzgepdower factor correction and voltage support f
OREGNTRL 60 P1-3:A3:42:_CASCADE 115/60KV TB 1 P1 N-1 0.99 0.97 0.97 1.02 1.02 0.97 0.97 0.97 0.99 0.96|Cottonwood...Benton... Scope under review
OREGNTRL 60 P2-2:A3:37:_CASCADE 115KV SECTION 1D P2 Bus 0.99 0.97 0.97 1.02 1.02 0.97 0.97 0.97 0.99 0.96|Cottonwood...Benton... Scope under review
OREGNTRL 60 P2-2:A3:62:_COTTONWD 60KV SECTION 1D P2 Bus 1.03 0.97 0.97 1.06 1.04 0.98 0.96 0.97 1.00 0.95|Cottonwood...Benton... Scope under review
OREGNTRL 60 P2-2:A3:63:_COTTONWND 60KV SECTION MA P2 Bus 0.94 0.85 0.83 1.06 1.03 0.85 0.85 0.88 0.90 0.84|Cottonwood...Benton... Scope under review
Non-bus-
OREGNTRL 60 P2-3:A3:70:_COTTONWD - MA 60KV & COLEMAN-COTTONWOO P2 tie 1.03 0.86 0.84 1.06 1.03 0.86 0.63 0.77 0.99 0.64|Cottonwood...Benton... Scope under review
breaker
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Study Area:

Voltage Deviations
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&> California ISO

Post Cont. Voltage pu
Category 2019 2022 2027 2019 2022 2022 SP 2322 o R t2 o t
Substation Contingency (All and Worst P6) Category | Descriptio oV ) _ 2019 SP | 2027 SP eavy etiremen Project & Potential Mitigation Solutions
n Summer | Summer | Summer |Spring Light| Spring Off- | High CEC peak-Shift | Peak-shift Renewable| of QF
Peak Peak Peak Load Peak Forecast & Min Gas | Generation
Gen S

Non-bus-
OREGNTRL 60 P2-3:A3:71:_COTTONWD - MA 60KV & COTTONWD-RED BLFFLIN P2 tie 1.03 0.86 0.85 1.06 1.03 0.87 0.83 0.84 1.00 0.82|Cottonwood...Benton... Scope under review

breaker

Non-bus-
OREGNTRL 60 P2-3:A3:72:_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 tie 0.94 0.85 0.83 1.06 1.03 0.85 0.85 0.88 0.90 0.84|Cottonwood...Benton... Scope under review

breaker

Non-bus-
OREGNTRL 60 P2-3:A3:73:_COTTONWD - MA 60KV & COTTONWOOD #1 LINE P2 tie 1.03 0.86 0.85 1.06 1.03 0.87 0.84 0.83 1.00 0.79|Cottonwood...Benton... Scope under review

breaker
OREGNTRL 60 P2-4:A3:8:_COTWDPGE 115KV - SECTION 2D & 1D P2 :rl;:ifr 1.04 1.02 1.02 1.02 1.03 1.02 1.02 1.01 1.02 0.83|Cottonwood...Benton... Scope under review
ORLBIT 60 Base Case PO | Normal 1.04] 103 1.03 1.04 1.05 1.04 1.03 1.04 1.04 1.03 rL]ZZlgepdower factor correction and voltage support i
ORLAND B 60 Base Case PO Normal 1.04 1.03 1.03 1.04 1.05 1.04 1.03 1.04 1.04 1.03 rl;zzgepdower factor correction and voltage support i
ORLND JT 60 Base Case PO Normal 1.04 1.04 1.04 1.04 1.05 1.05 1.04 1.05 1.05 1.04 rl;zzgepdower factor correction and voltage support i
OROENEGY 60  |Base Case P0 | Normal 1.03| 101 1.02 1.07 1.03 1.02 1.01 1.01 1.01 1.01 rL]ZZlgepdower factor correction and voltage support i
OROENEGY 60  |P1-2:A3:29: IDLE LINE - NO DATA 230KV [9999] P1 N-1 1.03)  1.00 1.00 1.10 1.02 1.01 1.00 1.00 1.00 0.99 rL]ZZlgepdower factor correction and voltage support i
OROENEGY 60  |P1-3:A3:2: TABLE MT 500/230KV T8 1 P1 N-1 1.04]  1.00 1.00 1.10 1.03 1.00 0.99 1.00 1.01 0.99 rL]ZZlgepdower factor correction and voltage support i
OROENEGY 60  |P2-2:A3:26: TBL MTX1 230KV SECTION NA P2 Bus 1.04]  1.00 1.00 1.10 1.03 1.00 0.99 1.00 1.01 0.99 rL]ZZlgepdower factor correction and voltage support i

Non-bus- Load power factor correction and voltage support if
OROENEGY 60 P2-3:A3:105:_PALERMO 230KV - RING R2 & R3 P2 tie N/A N/A N/A 1.12(N/A N/A N/A N/A N/A N/A d pd ge supp

breaker neece

Non-bus- Load power factor correction and voltage support if
OROENEGY 60  |P2-3:A3:29: TBLMTE - 1E 230KV & IDLE LINE - NO DATA LINE P2 tie 1.04]  1.00 1.00 1.10 1.03 1.00 0.99 0.99 1.01 0.99| . pd ge supp

breaker neede
OROENEGY 60 P1-3:A3:35:_PALERMO 230/115KV TB 2 P1-2:A3:27:_TABLE P6 N-1/N-1 1.12 rl;zzgepdower factor correction and voltage support i
OROVILLE 60 Base Case P0 | Normal 1.03| 101 1.01 1.07 1.03 1.02 1.01 1.01 1.01 1.00 rL]ZZlgepdower factor correction and voltage support i
OROVILLE 60 P1-2:A3:29:_IDLE LINE - NO DATA 230KV [9999] P1 N-1 1.03)  1.00 0.99 1.10 1.02 1.01 1.00 1.00 1.00 0.98 rL]ZZlgepdower factor correction and voltage support i
OROVILLE 60 P1-3:A3:2: TABLE MT 500/230KV T8 1 P1 N-1 1.04]  1.00 1.00 1.10 1.03 1.00 0.99 0.99 1.01 0.99 rL]ZZlgepdower factor correction and voltage support i
OROVILLE 60 P2-2:A3:26:_TBL MTX1 230KV SECTION NA P2 Bus 1.04]  1.00 1.00 1.10 1.03 1.00 0.99 0.99 1.01 0.99 rL]ZZlgepdower factor correction and voltage support i
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&> California ISO

Post Cont. Voltage pu
Category 2019 2022 2027 2019 2022 2022 SP 2322 > R t?'_oz7 t
Substation Contingency (All and Worst P6) Category | Descriptio oV ) _ 2019 SP | 2027 SP eavy etiremen Project & Potential Mitigation Solutions
n Summer | Summer | Summer |Spring Light| Spring Off- | High CEC peak-Shift | Peak-shift Renewable| of QF
Peak Peak Peak Load Peak Forecast & Min Gas | Generation
Gen S
Non-bus- Load power factor correction and voltage support if
OROVILLE 60 P2-3:A3:105:;_PALERMO 230KV - RING R2 & R3 P2 tie  |N/A N/A N/A 1.12|N/A N/A N/A N/A N/A N/A g pd ge supp
breaker neede
Non-bus- Load power factor correction and voltage support if
OROVILLE 60 P2-3:A3:29: TBL MT E - 1E 230KV & IDLE LINE - NO DATA LINE P2 tie 1.03|  1.00 1.00 1.10 1.03 1.00 0.99 0.99 1.00 0.98| pd g€ Supp
breaker neece
OROVILLE 60 P1-2:A3:27:_TABLE MTN-PALERMO 230KV [5690] P1-3:A3:2 PG N-1/N-1 0.91 0.92 0.90 Ir.]gzgepdower factor correction and voltage support i
OROVILLE 60 P1-2:A3:27:_TABLE MTN-PALERMO 230KV [5690] P1-3:A3:3  P6 N-1/N-1 1.12 Ir.]gzgepdower factor correction and voltage support f
ownp 115 Base Case PO | Normal 1.05| 1.03 1.03 1.09 1.05 1.04 1.03 1.03 1.03 1.03 Ir.]gzgepdower factor correction and voltage support i
owmp 115 P1-2:A3:27:_TABLE MTN-PALERMO 230KV [5690] P1 N-1 1.04]  1.02 1.02 1.11 1.03 1.02 1.02 1.02 1.02 1.02 Ir.]gzgepdower factor correction and voltage support i
owmp 115 P1-2:A3:29:_IDLE LINE - NO DATA 230KV [9999] P1 N-1 1.05|  1.03 1.02 1.13 1.04 1.03 1.03 1.03 1.02 1.02 Ir.]gzgepdower factor correction and voltage support i
owmp 115 P1-3:A3:2: TABLE MT 500/230KV T8 1 P1 N-1 1.05|  1.03 1.03 1.13 1.05 1.03 1.02 1.03 1.03 1.03 Ir.]gzgepdower factor correction and voltage support i
owmp 115 P1-3:A3:35: PALERMO 230/115KV TB 2 P1 N-1 1.04]  1.02 1.02 1.10 1.03 1.02 1.02 1.02 1.02 1.02 Ir.]gzgepdower factor correction and voltage support i
owmp 115 P1-4:A3:3: TB MT 1T SVD=V P1 N-1 1.05|  1.03 1.03 1.12 1.05 1.04 1.03 1.03 1.03 1.03 Ir.]gzgepdower factor correction and voltage support i
Line Load power factor correction and voltage support if
owiD 115 P2-1:A3:20;_TABLE MTN-PALERMO 230KV [5690] (TBL MT D-PAL| P2-1 | Section 1.05|  1.03 1.03 1.11 1.05 1.03 1.03 1.03 1.03 L.o3| % pd ge supp
w/o fault neede
owiD 115 P2-2:A3:25:_TBL MT D 230KV SECTION 2D P2 Bus 1.05|  1.03 1.03 1.11 1.05 1.03 1.03 1.03 1.03 1.03 rL]ZZlgepdower factor correction and voltage support if
owiD 115 P2-2:A3:26:_TBL MTX1 230KV SECTION NA P2 Bus 1.05|  1.03 1.03 1.13 1.05 1.03 1.02 1.03 1.03 1.03 rL]ZZlgepdower factor correction and voltage support if
Non-bus- Load power factor correction and voltage support if
owmp 115 P2-3:A3:104: PALERMO 230KV - RING R2 & R1 P2 tie 1.04]  1.02 1.02 1.10 1.03 1.02 1.02 1.02 1.02 1.02| 00 pd g€ supp
breaker neece
Non-bus- Load power factor correction and voltage support if
owiD 115 P2-3:A3:105: PALERMO 230KV - RING R2 & R3 P2 tie 1.04]  1.02 1.02 1.10 1.03 1.02 1.02 1.02 1.02 Lo2| pd ge supp
breaker neede
Non-bus- Load power factor correction and voltage support if
owmp 115 P2-3:A3:106: PALERMO 230KV - RING R1 & R3 P2 tie 1.04]  1.02 1.02 1.10 1.03 1.02 1.02 1.02 1.02 1.02| 00 pd g€ supp
breaker neece
Non-bus- Load power factor correction and voltage support if
owiD 115 P2-3:A3:27:_TBL MT D - 2D 230KV & TABLE MTN-PALERMO LINE| P2 tie 1.05|  1.02 1.02 1.12 1.04 1.02 1.02 1.03 1.03 Loz 2 depd ge supp
breaker
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Post Cont. Voltage pu
Category 2019 2022 2027 2019 2022 2022 SP 2322 > R 5_027 t
Substation Contingency (All and Worst P6) Category | Descriptio oV ) _ 2019 SP | 2027 SP eavy etiremen Project & Potential Mitigation Solutions
n Summer | Summer | Summer |Spring Light| Spring Off- | High CEC peak-Shift | Peak-shift Renewable| of QF
Peak Peak Peak Load Peak Forecast & Min Gas | Generation
Gen S
Non-bus- Load power factor correction and voltage support if
owiD 115 P2-3:A3:28;_TBL MT D - 2D 230KV & IDLE LINE - NO DATALINE | P2 tie 1.05|  1.03 1.03 1.11 1.05 1.03 1.03 1.03 1.03 Lo3| % pd ge supp
breaker neede
Non-bus- Load power factor correction and voltage support if
owmp 115 P2-3:A3:29: TBL MT E - 1E 230KV & IDLE LINE - NO DATA LINE P2 tie 1.05|  1.03 1.03 1.13 1.05 1.03 1.02 1.02 1.03 1.02| 00 pd g€ supp
breaker neece
ownp 115 P2-4:A3:5:_TBL MT D 230KV - SECTION 1D & 2D P2 Bus-tie 0.66|N/A N/A 1.11|N/A 0.52|N/A N/A N/A N/A Load power factor correction and voltage support i
breaker needed
OWID 115 P1-3:A3:23: CARIBOU 230/230KVTB11  P1-3:A3:2: TABLE] P6 | N-1/N-1 1.13 Ir_]gzgepdower factor correction and voltage support f
owmp 115 P7-1:A3:18_Table Mountain(D)-Rio Oso 230 kV Line and Table M| P7 DCTL 1.05|  1.03 1.03 1.11 1.05 1.03 1.03 1.03 1.03 1.03 Egzgepdower factor correction and voltage support i
PALERMO 115  |Base Case PO | Normal 1.06| 1.03 1.03 1.09 1.05 1.04 1.03 1.03 1.03 1.03 Ir.]gzgepdower factor correction and voltage support i
PALERMO 115  |P1-2:A3:27: TABLE MTN-PALERMO 230KV [5690] P1 N-1 1.05|  1.01 1.01 1.10 1.03 1.01 1.01 1.01 1.01 1.01 Ir.]gzgepdower factor correction and voltage support i
PALERMO 115  |P1-2:A3:29: IDLE LINE - NO DATA 230KV [9999] P1 N-1 1.05|  1.02 1.01 1.13 1.03 1.03 1.02 1.02 1.01 1.01 Ir.]gzgepdower factor correction and voltage support i
PALERMO 115  |P1-3:A3:2: TABLE MT 500/230KV TB 1 P1 N-1 1.06]  1.02 1.02 1.13 1.06 1.02 1.02 1.02 1.02 1.02 Ir.]gzgepdower factor correction and voltage support i
PALERMO 115  |P1-3:A3:35: PALERMO 230/115KV TB 2 P1 N-1 1.05|  1.01 1.01 1.10 1.03 1.01 1.01 1.01 1.01 1.01 Ir.]gzgepdower factor correction and voltage support i
PALERMO 115  |P1-4:A3:3: TB MT 1T SVD=V P1 N-1 1.06] 1.03 1.03 1.12 1.05 1.04 1.03 1.03 1.03 1.03 Ir.]gzgepdower factor correction and voltage support i
Line Load power factor correction and voltage support if
PALERMO 115  |P2-1:A3:20: TABLE MTN-PALERMO 230KV [5690] (TBL MT D-PAL| P2-1 | Section 1.06| 1.03 1.03 1.10 1.05 1.03 1.03 1.03 1.03 Lo2| pd ge supp
w/o fault neede
PALERMO 115  |P2-2:A3:25: TBL MT D 230KV SECTION 2D P2 Bus 1.06|  1.03 1.03 1.11 1.05 1.03 1.03 1.03 1.03 1.03 rL]ZZlgepdower factor correction and voltage support if
PALERMO 115  |P2-2:A3:26: TBL MTX1 230KV SECTION NA P2 Bus 1.06] 1.02 1.02 1.13 1.06 1.02 1.02 1.02 1.02 1.02 rL]ZZlgepdower factor correction and voltage support if
Non-bus- Load power factor correction and voltage support if
PALERMO 115  |P2-3:A3:104: PALERMO 230KV - RING R2 & R1 P2 tie 1.04]  1.01 1.01 1.10 1.03 1.01 1.01 1.01 1.01 Lot >0 pd g€ supp
breaker neece
Non-bus- Load power factor correction and voltage support if
PALERMO 115 P2-3:A3:105:_PALERMO 230KV - RING R2 & R3 ) tie 1.04 1.01 1.01 1.10 1.03 1.01 1.01 1.01 1.01 Lo1f pd ge supp
breaker neede
Non-bus- Load power factor correction and voltage support if
PALERMO 115  |P2-3:A3:106: PALERMO 230KV - RING R1 & R3 P2 tie 1.05|  1.01 1.01 1.10 1.03 1.01 1.01 1.01 1.01 1ot 2 depd g€ supp
breaker
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Post Cont. Voltage pu
Category 2019 2022 2027 2019 2022 2022 SP 2322 > R t2 o t
Substation Contingency (All and Worst P6) Category | Descriptio oV ) _ 2019 SP | 2027 SP eavy etiremen Project & Potential Mitigation Solutions
n Summer | Summer | Summer |Spring Light| Spring Off- | High CEC peak-Shift | Peak-shift Renewable| of QF
Peak Peak Peak Load Peak Forecast & Min Gas | Generation
Gen S

Non-bus- Load power factor correction and voltage support if
PALERMO 115 P2-3:A3:27:_TBL MT D - 2D 230KV & TABLE MTN-PALERMO LINE P2 tie 1.05 1.02 1.02 1.12 1.03 1.01 1.02 1.02 1.02 1.01 q pd ge supp

breaker neede

Non-bus- Load power factor correction and voltage support if
PALERMO 115  |P2-3:A3:28: TBLMT D - 2D 230KV & IDLE LINE - NO DATALINE | P2 tie 1.06] 1.03 1.03 1.11 1.05 1.03 1.03 1.03 1.03 1.03| > pd g€ Supp

breaker neece

Non-bus- Load power factor correction and voltage support if
PALERMO 115  |P2-3:A3:29: TBL MT E - 1€ 230KV & IDLE LINE - NO DATA LINE P2 tie 1.06] 1.02 1.02 1.13 1.05 1.02 1.01 1.02 1.02 L02| pd ge supp

breaker neede
PALERMO 115 P2-4:A3:5:_TBL MT D 230KV - SECTION 1D & 2D P2 :::ifr 0.63(N/A N/A 1.11(N/A 0.49|N/A N/A N/A N/A tzzgepdower factor correction and voltage support if
PALERMO 115 P1-3:A3:23:_CARIBOU 230/230KV TB 11 P1-3:A3:2:_ TABLE] P6 N-1/N-1 1.13 rl;zzgepdower factor correction and voltage support if
PALERMO 115  |P7-1:A3:18_Table Mountain(D)-Rio Oso 230 kV Line and Table M| P7 DCTL 1.06| 1.03 1.03 1.11 1.05 1.03 1.03 1.03 1.02 1.02 rL]ZZlgepdower factor correction and voltage support i
PALERMO 230 P1-2:A3:40:_ WOODLEAF-PALERMO 115KV [4220] P1-2:A3:2] P6 N-1/N-1 0.88 0.89 0.89 rl;zzgepdower factor correction and voltage support if
PALERMO 60 Base Case PO Normal 1.04 1.01 1.02 1.07 1.03 1.02 1.01 1.01 1.01 1.01 rl;zzgepdower factor correction and voltage support if
PALERMO 60 P1-2:A3:29:_IDLE LINE - NO DATA 230KV [9999] P1 N-1 1.03)  1.00 1.00 1.10 1.02 1.01 1.00 1.00 1.00 0.99 rL]ZZlgepdower factor correction and voltage support if
PALERMO 60 P1-3:A3:2:_ TABLE MT 500/230KV TB 1 P1 N-1 1.04]  1.00 1.00 1.10 1.03 1.00 0.99 1.00 1.01 0.99 rL]ZZlgepdower factor correction and voltage support if
PALERMO 60 P2-2:A3:26:_TBL MTX1 230KV SECTION NA P2 Bus 1.04]  1.00 1.00 1.10 1.03 1.00 0.99 1.00 1.01 0.99 rL]ZZlgepdower factor correction and voltage support i

Non-bus- Load power factor correction and voltage support if
PALERMO 60 P2-3:A3:105:_PALERMO 230KV - RING R2 & R3 P2 tie  |[N/A N/A N/A 1.11(N/A N/A N/A N/A N/A N/A d pd g€ supp

breaker neece
PALERMO 60 P1-1:A3:62:_ OROVLLE 9.11KV GEN UNIT 1 P1-3:A3:2:_TABL P3 G-1/N-1 1.10 Ir_]gze;lgepdower factor correction and voltage support i
PALRMO M 230 P1-2:A3:40:_ WOODLEAF-PALERMO 115KV [4220] P1-2:A3:] P6 N-1/N-1 0.88 0.89 0.89(Sensitivity only
PANRAMA 115  |Base Case Po | Normal 1.05|  1.03 1.03 1.06 1.05 1.04 1.03 1.04 1.02 1.03 rL]ZZlgepdower factor correction and voltage support if
PANRAMA 115 P2-4:A3:20:_COTWD_F2 SECTION 2F & COTWD_E2 SECTION2E2 P2 :rlglzfr 1.04 1.02 1.01 1.03 1.03 1.02 1.01 1.02 1.02 0.96|Cottonwood...Benton... Scope under review
PEACHTON 60 P7-1:A3:15_Palermo-Pease 115 kV Line and Pease-Rio Oso 115 k P7 DCTL 1.01 0.98 0.99 1.02 1.00 0.99 0.98 0.98 0.82 0.99|Sensitivity only
PIT1 60 Base Case PO | Normal 1.03|  1.04 1.04 1.07 1.06 1.04 1.04 1.04 1.05 1.04 Ir.]gzgepdower factor correction and voltage support i
PIT1 60 P2-2:A3:66:_PIT 1 60KV SECTION MA P2 Bus 1.07|  1.06 1.06 1.10 1.07 1.07 1.06 1.06 1.06 1.06 Ir.]gzgepdower factor correction and voltage support i
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Post Cont. Voltage pu

Category 2022 SP 2027
Substation Contingency (All and Worst P6) Category | Descriptio 20139 2022 2027 ?'019_ 2,022 2_022 sP 2019 SP | 2027 SP Heavy | Retirement Project & Potential Mitigation Solutions
n Summer | Summer | Summer |Spring Light| Spring Off- | High CEC peak-Shift | Peak-shift Renewable| of QF
Peak Peak Peak Load Peak Forecast & Min Gas | Generation
Gen S
Non-bus- Load power factor correction and voltage support if
PIT1 60 P2-3:A3:77:_PIT 1 - MA 60KV & PIT #1-MCARTHUR LINE P2 tie 107  1.06 1.06 1.10 1.07 1.07 1.06 1.06 1.06 1.06| > depd ge supp
breaker
Non-bus- Load power factor correction and voltage support if
PIT1 60 P2-3:A3:78:_PIT 1 - MA 60KV & HAT CREEK #1-PIT #1 LINE P2 tie 1.07 1.06 1.06 1.10 1.07 1.07 1.06 1.06 1.06 1.06 needepd ge supp
breaker
Non-bus- Load power factor correction and voltage support if
PIT1 60 P2-3:A3:79:_PIT 1- MA 60KV & PIT #1-HAT CREEK #2-BURNEY LI P2 tie 107  1.06 1.06 1.10 1.07 1.07 1.06 1.06 1.06 1.06| > depd ge supp
breaker
PIT1 60 P1-1:A3:42:_PIT 1 U1 11.00KV GEN UNIT 2 P1-3:A3:60:_HAT  P3 G-1/N-1 1.10 rl;zzgepdower factor correction and voltage support f
PIT1 60 P1-3:A3:11:_PIT 1 230/11KV TB 1 P1-3:A3:62:_HTCRKRG 6]  P6 N-1/N-1 1.11 rl;zzgepdower factor correction and voltage support i
PIT1 60 P1-3:A3:60:_HAT CRK1 6.6/60KV TB 1 P1-1:A3:42:_PIT1U1| P6 N-1/N-1 1.10 rl;zzgepdower factor correction and voltage support f
PLMS JCT 60 P1-1:A3:64:_SPIQUINCY 13.80KV GEN UNIT 1 P1 N-1 098]  0.96|N/A 1.01 0.98 0.96|N/A 0.96 0.96|N/A rL]ZZlgepdower factor correction and voltage support i
Line
PLMS ICT 60 P2-1:A3:14:_CARIBOU-TABLE MTN 230KV [4440] (BELDENTP-TBL| P2-1 Section 0.86 0.00 0.00 1.05 1.03 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator
w/o fault
PLMS ICT 60 P2-2:A3:24:_TBL MT D 230KV SECTION 1D P2 Bus 0.86 0.00 0.00 1.05 1.03 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator
Non-bus-
PLMS ICT 60 P2-3:A3:44:_PALERMO - 1D 115KV & PALERMO-WYANDOTTE LIN P2 tie 1.03 0.96 0.87 1.05 1.03 0.96 0.96 0.96 1.01 0.87|Substation upgrade or voltage support if needed
breaker
PLMS JCT 60 P2-4:A3:24:_TBL MT D SECTION 1D & TBL MT E SECTION 1E 230§ P2 ::;:ifr 0.86| 0.00 0.00 1.05 1.03 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator
POE 230 Base Case PO | Normal 1.03| 102|102 1.07 1.04 1.02 1.01 1.01 1.02 1.02 Egzgepdower factor correction and voltage support if
PPL 60 P1-3:A3:42:_CASCADE 115/60KV TB 1 P1 N-1 0.96 0.94 0.94 1.01 1.00 0.94 0.94 0.94 0.96 0.93|Cottonwood...Benton... Scope under review
PPL 60 P2-2:A3:37:_CASCADE 115KV SECTION 1D P2 Bus 0.96 0.94 0.94 1.01 1.00 0.94 0.94 0.94 0.96 0.93|Cottonwood...Benton... Scope under review
PPL 60 P2-2:A3:62:_COTTONWD 60KV SECTION 1D P2 Bus 1.00 0.96 0.95 1.05 1.02 0.96 0.95 0.95 0.98 0.93|Cottonwood...Benton... Scope under review
PPL 60 P2-2:A3:63:_COTTONWND 60KV SECTION MA P2 Bus 0.94 0.86 0.85 1.05 1.02 0.86 0.87 0.89 0.90 0.86|Cottonwood...Benton... Scope under review
Non-bus-
PPL 60 P2-3:A3:70:_COTTONWD - MA 60KV & COLEMAN-COTTONWOO P2 tie 0.99 0.86 0.85 1.05 1.02 0.87 0.69 0.80 0.97 0.69|Cottonwood...Benton... Scope under review
breaker
Non-bus-
PPL 60 P2-3:A3:71:_COTTONWD - MA 60KV & COTTONWD-RED BLFFLIN P2 tie 1.00 0.87 0.86 1.05 1.02 0.87 0.84 0.85 0.98 0.83|Cottonwood...Benton... Scope under review
breaker
Non-bus-
PPL 60 P2-3:A3:72:_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 tie 0.94 0.86 0.85 1.05 1.02 0.86 0.87 0.89 0.90 0.86|Cottonwood...Benton... Scope under review
breaker
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Category 2022 SP 2027
Substation Contingency (All and Worst P6) Category | Descriptio 20139 2022 2027 ?'019_ 2,022 2_022 sP 2019 SP | 2027 SP Heavy | Retirement Project & Potential Mitigation Solutions
n Summer | Summer | Summer |Spring Light| Spring Off- | High CEC peak-Shift | Peak-shift Renewable| of QF
Peak Peak Peak Load Peak Forecast & Min Gas | Generation
Gen S
Non-bus-
PPL 60 P2-3:A3:73:_COTTONWD - MA 60KV & COTTONWOOD #1 LINE P2 tie 1.00 0.87 0.86 1.05 1.02 0.88 0.85 0.85 0.98 0.81|Cottonwood...Benton... Scope under review
breaker
PPL 60 P2-4:A3:8:_COTWDPGE 115KV - SECTION 2D & 1D P2 :rl;:ifr 1.01 1.00 1.00 1.00 1.01 0.99 0.99 0.99 0.99 0.77|Cottonwood...Benton... Scope under review
PPL 60 P1-3:A3:42: CASCADE 115/60KV TB 1 P1-2:A3:64:_CASCAD P6 N-1/N-1 0.63 0.35 0.53 0.93 0.86 0.33 0.35 0.33 0.69 0.54|Cottonwood...Benton... Scope under review
RASN INT 60 Base Case PO | Normal 1.06| 103 103 1.05 1.04 1.05 1.03 1.03 1.04 1.03 Egzgepdower factor correction and voltage support if
REDBIT 60 P2-2:A3:63:_COTTONWND 60KV SECTION MA P2 Bus 0.21 0.20 0.20 1.05 0.98 0.20 0.16 0.18 0.32 0.21|Cottonwood...Benton... Scope under review
REDBJT 60 P2-2:A3:64:_RED BLFF 60KV SECTION 1D P2 Bus 1.04 1.04 1.04 1.03 1.04 1.05 1.05 1.05 1.04 1.04|Cottonwood...Benton... Scope under review
Non-bus-
REDBJT 60 P2-3:A3:68:_COLEMAN - 1D 60KV & COLEMAN-COTTONWOOD L| P2 tie 1.02 0.94 0.93 1.04 1.03 0.95 0.93 0.94 0.98 0.93|Cottonwood...Benton... Scope under review
breaker
Non-bus-
REDBIT 60 P2-3:A3:70:_COTTONWD - MA 60KV & COLEMAN-COTTONWOO P2 tie 0.90 0.23 0.20 1.06 0.98 0.22 0.00 0.10 0.81 0.08|Cottonwood...Benton... Scope under review
breaker
Non-bus-
REDBJT 60 P2-3:A3:72:_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 tie 0.21 0.20 0.20 1.05 0.98 0.20 0.16 0.18 0.32 0.21|Cottonwood...Benton... Scope under review
breaker
Non-bus-
REDBIT 60 P2-3:A3:73:_COTTONWD - MA 60KV & COTTONWOOD #1 LINE P2 tie 1.00 0.27 0.24 1.09 1.01 0.27 0.20 0.23 0.91 0.21|Cottonwood...Benton... Scope under review
breaker
Non-bus-
REDBJT 60 P2-3:A3:74:_RED BLFF - 1D 60KV & COLEMAN-RED BLUFF LINE P2 tie 1.03 1.04 1.04 1.03 1.04 1.05 1.05 1.05 1.04 1.04|Cottonwood...Benton... Scope under review
breaker
REDBIJT 60 P1-3:A3:4:_COTWD_E2 230/60KV TB 2 P1-3:A3:5:_COTWD | P6 N-1/N-1 0.87 0.85 0.89 0.79 0.84 0.84|Cottonwood...Benton... Scope under review
RED BLFF 60 P1-2:A3:73:_COTTONWD-RED BLFF 60KV [0] P1 N-1 1.01 0.90 0.89 1.05 1.02 0.90 0.88 0.89 0.95 0.89|Cottonwood...Benton... Scope under review
Line
RED BLFF 60 P2-1:A3:94:_COLEMAN-RED BLUFF 60KV [6440] (COLEMAN-CLM|  P2-1 Section 1.02 0.94 0.93 1.04 1.03 0.94 0.93 0.94 0.98 0.93|Cottonwood...Benton... Scope under review
w/o fault
RED BLFF 60 P2-2:A3:61:_COLEMAN 60KV SECTION 1D P2 Bus 1.02 0.94 0.93 1.04 1.03 0.94 0.93 0.94 0.98 0.93|Cottonwood...Benton... Scope under review
RED BLFF 60 P2-2:A3:63:_COTTONWD 60KV SECTION MA P2 Bus 0.21 0.20 0.20 1.05 0.98 0.20 0.16 0.18 0.32 0.21|Cottonwood...Benton... Scope under review
Non-bus-
RED BLFF 60 P2-3:A3:68:_COLEMAN - 1D 60KV & COLEMAN-COTTONWOOD L| P2 tie 1.02 0.94 0.93 1.04 1.03 0.95 0.93 0.94 0.98 0.93|Cottonwood...Benton... Scope under review
breaker
Non-bus-
RED BLFF 60 P2-3:A3:70:_COTTONWD - MA 60KV & COLEMAN-COTTONWOO P2 tie 0.90 0.23 0.20 1.06 0.98 0.23 0.00 0.10 0.81 0.08|Cottonwood...Benton... Scope under review
breaker
Non-bus-
RED BLFF 60 P2-3:A3:71:_COTTONWD - MA 60KV & COTTONWD-RED BLFF LIN P2 tie 1.00 0.26 0.26 1.09 1.01 0.25 0.21 0.24 0.91 0.24|Cottonwood...Benton... Scope under review
breaker
Non-bus-
RED BLFF 60 P2-3:A3:72:_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 tie 0.21 0.20 0.20 1.05 0.98 0.20 0.16 0.18 0.32 0.21|Cottonwood...Benton... Scope under review
breaker
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Category 2022 SP 2027
Substation Contingency (All and Worst P6) Category | Descriptio 2019 2022 2027 ?'019_ 2,022 2_022 SP 2019 SP | 2027 SP Heavy | Retlrement Project & Potential Mitigation Solutions
n Summer | Summer | Summer |Spring Light| Spring Off- | High CEC peak-Shift | Peak-shift Renewable| of QF
Peak Peak Peak Load Peak Forecast & Min Gas | Generation
Gen S
Non-bus-
RED BLFF 60 P2-3:A3:73:_COTTONWD - MA 60KV & COTTONWOOD #1 LINE P2 tie 1.00 0.27 0.24 1.09 1.01 0.27 0.20 0.23 0.91 0.21|Cottonwood...Benton... Scope under review
breaker
RED BLFF 60 P1-1:A3:68:_COLEMAN 6.60KV GEN UNIT 1 P1-2:A3:73:_CO P3 G-1/N-1 0.90 0.89 0.90 0.87 0.89 0.89|Cottonwood...Benton... Scope under review
RED BLFF 60 P1-2:A3:73:_COTTONWD-RED BLFF 60KV [0] P1-2:A3:71:_C P6 N-1/N-1 0.31 0.30 0.30 0.29 0.29 0.32|Cottonwood...Benton... Scope under review
RED BLFF 60 P7-1:A3:1_Cottonwood-Benton No.1 and Cottonwood-Red Bluff P7 DCTL 1.00 0.90 0.89 1.05 1.02 0.90 0.88 0.89 0.95 0.89|Cottonwood...Benton... Scope under review
RKCIT1 230 Base Case PO | Normal 1.03] 102 1.02 1.07 1.04 1.02 1.02 1.02 1.02 1.02 Ir.]gzgepdower factor correction and voltage support f
RKCIT2 230 Base Case PO | Normal 1.04]  1.02 1.02 1.06 1.04 1.03 1.02 1.02 1.00 1.02 Ir.]gzgepdower factor correction and voltage support f
ROCKCK1 230  |Base Case PO | Normal 1.03| 102|102 1.07 1.04 1.02 1.02 1.02 1.02 1.02 Egzgepdower factor correction and voltage support i
ROCKCK2 230 |Base Case PO | Normal 104 102|102 1.06 1.04 1.03 1.02 1.02 1.00 1.02 Egzgepdower factor correction and voltage support if
RWSN J2 60 P2-2:A3:63:_COTTONWND 60KV SECTION MA P2 Bus 0.19 0.19 0.19 1.04 0.97 0.19 0.15 0.17 0.30 0.20|Cottonwood...Benton... Scope under review
Non-bus-
RWSN J2 60 P2-3:A3:70:_COTTONWD - MA 60KV & COLEMAN-COTTONWOO P2 tie 0.89 0.22 0.19 1.06 0.98 0.21 0.00 0.09 0.80 0.07|Cottonwood...Benton... Scope under review
breaker
Non-bus-
RWSNJ2 60 P2-3:A3:72:_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 tie 0.19 0.19 0.19 1.04 0.97 0.19 0.15 0.17 0.30 0.20|Cottonwood...Benton... Scope under review
breaker
Non-bus-
RWSN J2 60 P2-3:A3:73:_COTTONWD - MA 60KV & COTTONWOOD #1 LINE P2 tie 1.00 0.27 0.24 1.09 1.01 0.27 0.20 0.23 0.91 0.21|Cottonwood...Benton... Scope under review
breaker
RWSNJ2 60 P1-3:A3:4:_COTWD_E2 230/60KV TB 2 P1-3:A3:5:_COTWD| P6 N-1/N-1 0.88 0.87 0.90 0.81 0.85 0.95 0.86|Cottonwood...Benton... Scope under review
SLYCREEK 115 |Base Case P0 | Normal 1.06| 104 104 1.10 1.05 1.04 1.04 1.04 1.04 1.04 rL]ZZlgepdower factor correction and voltage support f
SLYCREEK 115 P1-2:A3:27:_TABLE MTN-PALERMO 230KV [5690] P1 N-1 1.05|  1.03 1.03 1.11 1.04 1.03 1.03 1.03 1.03 1.03 rL]ZZlgepdower factor correction and voltage support i
SLYCREEK 115 P1-2:A3:29:_IDLE LINE - NO DATA 230KV [9999] P1 N-1 1.05 1.04 1.03 1.13 1.04 1.04 1.04 1.04 1.03 1.03 rl;zzgepdower factor correction and voltage support i
SLYCREEK 115 P1-3:A3:2:_TABLE MT 500/230KV TB 1 P1 N-1 1.06 1.04 1.04 1.13 1.05 1.04 1.03 1.04 1.04 1.04 rl;zzgepdower factor correction and voltage support i
SLYCREEK 115  |P1-3:A3:35: PALERMO 230/115KV TB 2 P1 N-1 105 103 103 1.11 1.04 1.03 1.03 1.03 1.03 1.03 rL]ZZlgepdower factor correction and voltage support f
SLYCREEK 115  |P1-4:A3:3:_TB MT 1T SVD=V P1 N-1 106 1.04] 104 1.12 1.05 1.04 1.04 1.04 1.04 1.04 rL]ZZlgepdower factor correction and voltage support f
Line Load power factor correction and voltage support if
SLYCREEK 115 P2-1:A3:20:_TABLE MTN-PALERMO 230KV [5690] (TBL MT D-PALl  P2-1 Section 1.06 1.04 1.04 1.11 1.05 1.04 1.04 1.04 1.04 1.04 needepd ge supp
w/o fault
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Post Cont. Voltage pu
Category 2019 2022 2027 2019 2022 2022 SP 2322 > R t2 o t
Substation Contingency (All and Worst P6) Category | Descriptio oV ) _ 2019 SP | 2027 SP eavy etiremen Project & Potential Mitigation Solutions
n Summer | Summer | Summer |Spring Light| Spring Off- | High CEC peak-Shift | Peak-shift Renewable| of QF
Peak Peak Peak Load Peak Forecast & Min Gas | Generation
Gen S
SLYCREEK 115 P2-2:A3:25: TBL MT D 230KV SECTION 2D P2 Bus 1.06| 1.04 1.04 1.12 1.05 1.04 1.04 1.04 1.04 1.04 Ir.]gzgepdower factor correction and voltage support i
SLYCREEK 115 P2-2:A3:26: TBL MTX1 230KV SECTION NA P2 Bus 106 1.04 1.04 1.13 1.05 1.04 1.03 1.04 1.04 1.04 Ir.]zzgepdower factor correction and voltage support i
Non-bus- Load power factor correction and voltage support if
SLYCREEK 115 P2-3:A3:104: _PALERMO 230KV - RING R2 & R1 P2 tie 1.05|  1.03 1.03 1.11 1.04 1.03 1.03 1.03 1.03 103 o0 pd ge supp
breaker neece
Non-bus- Load power factor correction and voltage support if
SLYCREEK 115 P2-3:A3:105:_PALERMO 230KV - RING R2 & R3 P2 tie 1.05 1.03 1.03 1.11 1.04 1.03 1.03 1.03 1.03 1.03 d pd g€ supp
breaker neede
Non-bus- Load power factor correction and voltage support if
SLYCREEK 115 P2-3:A3:106:_PALERMO 230KV - RING R1 & R3 P2 tie 1.05|  1.03 1.03 1.11 1.04 1.03 1.03 1.03 1.03 103 o0 pd ge supp
breaker neede
Non-bus- Load power factor correction and voltage support if
SLYCREEK 115 P2-3:A3:27:_TBL MT D - 2D 230KV & TABLE MTN-PALERMO LINE P2 tie 1.05 1.04 1.03 1.12 1.04 1.03 1.04 1.04 1.04 1.03 d pd g€ supp
breaker neede
Non-bus- Load power factor correction and voltage support if
SLYCREEK 115 P2-3:A3:28:_TBL MT D - 2D 230KV & IDLE LINE - NO DATA LINE P2 tie 1.06 1.04 1.04 1.12 1.05 1.04 1.04 1.04 1.04 1.04 q pd ge supp
breaker neede
Non-bus- Load power factor correction and voltage support if
SLYCREEK 115 P2-3:A3:29:_TBL MT E - 1E 230KV & IDLE LINE - NO DATA LINE P2 tie 1.06 1.04 1.04 1.13 1.05 1.04 1.03 1.04 1.04 1.03 d pd g€ supp
breaker neede
SLYCREEK 115 P2-4:A3:5:_TBL MT D 230KV - SECTION 1D & 2D P2 ::;:ifr 0.68(N/A N/A 1.11|N/A 0.53|N/A N/A N/A N/A Ir_]gzgepdower factor correction and voltage support i
SLYCREEK 115 P1-3:A3:23:_CARIBOU 230/230KV TB 11 P1-3:A3:2:_ TABLE] P6 N-1/N-1 1.13 I;]gzgepdower factor correction and voltage support i
SLYCREEK 115 P7-1:A3:18_Table Mountain(D)-Rio Oso 230 kV Line and Table M|  P7 DCTL 1.06|  1.04 1.04 1.11 1.05 1.04 1.04 1.04 1.04 1.04 Ir_]gzgepdower factor correction and voltage support f
SMPSN-AN 115  |Base Case PO | Normal 1.05|  1.03 1.03 1.06 1.05 1.04 1.03 1.04 1.02 1.03 Egzgepdower factor correction and voltage support i
SMPSN-AN 115 |P2-4:A3:20: COTWD_F2 SECTION 2F & COTWD_E2 SECTION2E2 P2 ::;:ifr 1.04 1.02 1.01 1.03 1.03 1.02 1.01 1.02 1.02 0.96|Cottonwood...Benton... Scope under review
SOUTH 60 P2-2:A3:63:_COTTONWD 60KV SECTION MA P2 Bus 0.57 0.55 0.54 1.07 1.03 0.55 0.52 0.56 0.65 0.55|Cottonwood...Benton... Scope under review
Non-bus-
SOUTH 60 P2-3:A3:70:_COTTONWD - MA 60KV & COLEMAN-COTTONWOO P2 tie 0.99 0.59 0.55 1.08 1.03 0.59 0.14 0.39 0.97 0.25|Cottonwood...Benton... Scope under review
breaker
Non-bus-
SOUTH 60 P2-3:A3:71:_COTTONWD - MA 60KV & COTTONWD-RED BLFFLIN P2 tie 1.03 0.58 0.58 1.09 1.03 0.58 0.53 0.54 1.00 0.55|Cottonwood...Benton... Scope under review
breaker
Non-bus-
SOUTH 60 P2-3:A3:72:_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 tie 0.57 0.55 0.54 1.07 1.03 0.55 0.52 0.56 0.65 0.55|Cottonwood...Benton... Scope under review
breaker
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Category 2022 SP 2027
Substation Contingency (All and Worst P6) Category | Descriptio 20139 2022 2027 ?‘019_ 2,022 2_022 sP 2019 SP | 2027 SP Heavy | Retirement Project & Potential Mitigation Solutions
n Summer | Summer | Summer |Spring Light| Spring Off- | High CEC peak-Shift | Peak-shift Renewable| of QF
Peak Peak Peak Load Peak Forecast & Min Gas | Generation
Gen S
Non-bus-
SOUTH 60 P2-3:A3:73:_COTTONWD - MA 60KV & COTTONWOOD #1 LINE P2 tie 1.03 0.59 0.57 1.09 1.03 0.60 0.55 0.53 1.00 0.50|Cottonwood...Benton... Scope under review
breaker
SOUTH 60 P1-2:A3:73:_COTTONWD-RED BLFF 60KV [0] P1-2:A3:71:_C P6 N-1/N-1 0.68 0.68 0.68 0.67 0.67 0.69|Cottonwood...Benton... Scope under review
Line
SPANSHCK 60 P2-1:A3:14:_CARIBOU-TABLE MTN 230KV [4440] (BELDENTP-TBL|  P2-1 Section 0.95 0.00 0.00 1.06 1.03 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator
w/o fault
SPANSHCK 60 P2-2:A3:24:_TBL MT D 230KV SECTION 1D P2 Bus 0.94 0.00 0.00 1.06 1.03 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator
Non-bus-
SPANSHCK 60 P2-3:A3:44:_PALERMO - 1D 115KV & PALERMO-WYANDOTTE LIN P2 tie 1.03 0.93 0.89 1.05 1.02 0.93 0.93 0.93 1.00 0.89|Substation upgrade or voltage support if needed
breaker
SPANSHCK 60 P2-4:A3:24:_TBL MT D SECTION 1D & TBL MT E SECTION 1E 230K P2 :rlglzfr 0.94 0.00 0.00 1.06 1.03 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator
SPLAND 115 Base Case P0 | Normal 1.05|  1.03 1.03 1.06 1.05 1.04 1.03 1.03 1.02 1.02 rL]ZZlgepdower factor correction and voltage support i
Line
SPI_AND 115 P2-1:A3:34:_CASCADE-COTTONWOQOD 115KV [1240] (COTWDPG| P2-1 Section 1.04 1.02 1.02 1.07 1.05 1.02 1.01 1.02 1.03 0.97|Cottonwood...Benton... Scope under review
w/o fault
SPI_AND 115 P2-2:A3:33:_COTWDPGE 115KV SECTION 2D P2 Bus 1.04 1.02 1.02 1.06 1.05 1.02 1.01 1.02 1.02 0.96|Cottonwood...Benton... Scope under review
Non-bus-
SPI_AND 115 P2-3:A3:34:_COTWDPGE - 2D 115KV & BRIDGEVILLE-COTTONW( P2 tie 1.04 1.02 1.02 1.06 1.04 1.02 1.01 1.02 1.02 0.96|Cottonwood...Benton... Scope under review
breaker
SPLAND 115 P2-4:A3:20: COTWD_F2 SECTION 2F & COTWD_E2 SECTION2E2 P2 :rf;ifr 1.05| 1.01 1.01 1.03 1.03 1.02 1.01 1.02 1.02 0.96|Cottonwood...Benton... Scope under review
SPIAND 115 P2-4:A3:8:_COTWDPGE 115KV - SECTION 2D & 1D P2 :rl;:lifr 1.04|  1.02 1.02 1.04 1.04 1.02 1.01 1.01 1.02 0.77|Cottonwood... Benton... Scope under review
SPIAND2 115 Base Case PO | Normal 105 103 103 1.06 1.05 1.04 1.03 1.03 1.02 1.02 Egzgepdower factor correction and voltage support if
Line
SPIAND2 115 P2-1:A3:34:_CASCADE-COTTONWOOD 115KV [1240] (COTWDPG| P2-1 Section 1.04 1.02 1.02 1.07 1.05 1.02 1.01 1.02 1.03 0.97|Cottonwood...Benton... Scope under review
w/o fault
SPIAND2 115 P2-2:A3:33:_COTWDPGE 115KV SECTION 2D P2 Bus 1.04 1.02 1.02 1.06 1.05 1.02 1.01 1.02 1.02 0.96|Cottonwood...Benton... Scope under review
Non-bus-
SPIAND2 115 P2-3:A3:34:_COTWDPGE - 2D 115KV & BRIDGEVILLE-COTTONW({ P2 tie 1.04 1.02 1.02 1.06 1.04 1.02 1.01 1.02 1.02 0.96|Cottonwood...Benton... Scope under review
breaker
SPIAND2 115 P2-4:A3:20:_COTWD_F2 SECTION 2F & COTWD_E2 SECTION2E2 P2 :rlglzfr 1.05 1.01 1.01 1.03 1.03 1.02 1.01 1.02 1.02 0.96|Cottonwood...Benton... Scope under review
SPIAND2 115 P2-4:A3:8:_COTWDPGE 115KV - SECTION 2D & 1D P2 :rl;:ifr 1.04 1.02 1.02 1.04 1.04 1.02 1.01 1.01 1.02 0.77|Cottonwood...Benton... Scope under review
Line
SPIQUINCY 60 P2-1:A3:14:_CARIBOU-TABLE MTN 230KV [4440] (BELDENTP-TBL| P2-1 Section 0.86 0.00 0.00 1.05 1.03 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator
w/o fault
SPIQUINCY 60 P2-2:A3:24:_TBL MT D 230KV SECTION 1D P2 Bus 0.86 0.00 0.00 1.05 1.03 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator
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Category 2022 SP 2027
Substation Contingency (All and Worst P6) Category | Descriptio 20139 2022 2027 ?‘019_ 2,022 2_022 sP 2019 SP | 2027 SP Heavy | Retirement Project & Potential Mitigation Solutions
n Summer | Summer | Summer |Spring Light| Spring Off- | High CEC peak-Shift | Peak-shift Renewable| of QF
Peak Peak Peak Load Peak Forecast & Min Gas | Generation
Gen S
Non-bus-
SPIQUINCY 60 P2-3:A3:44:_PALERMO - 1D 115KV & PALERMO-WYANDOTTE LIN P2 tie 1.03 0.96 0.87 1.05 1.03 0.96 0.96 0.96 1.02 0.87|Substation upgrade or voltage support if needed
breaker
SPIQUINCY 60 P2-4:A3:24:_TBL MT D SECTION 1D & TBL MT E SECTION 1E 230K P2 :rlglzfr 0.86 0.00 0.00 1.05 1.03 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator
Line
SPIQUINCYICT60 P2-1:A3:14:_CARIBOU-TABLE MTN 230KV [4440] (BELDENTP-TBL| P2-1 Section 0.86 0.00 0.00 1.05 1.03 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator
w/o fault
SPIQUINCYICT60 P2-2:A3:24:_TBL MT D 230KV SECTION 1D P2 Bus 0.86 0.00 0.00 1.05 1.03 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator
Non-bus-
SPIQUINCYICT60 P2-3:A3:44:_PALERMO - 1D 115KV & PALERMO-WYANDOTTE LIN P2 tie 1.03 0.96 0.87 1.05 1.03 0.96 0.96 0.96 1.02 0.87|Substation upgrade or voltage support if needed
breaker
SPIQUINCYICT60 P2-4:A3:24:_TBL MT D SECTION 1D & TBL MT E SECTION 1E 230K P2 :rl;:lifr 0.86 0.00 0.00 1.05 1.03 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator
STLLWATR 60 Base Case PO | Normal 1.03| 102|102 1.05 1.04 1.02 1.02 1.02 1.02 1.01 Egzgepdower factor correction and voltage support i
STLLWATR 60 P1-3:A3:42:_CASCADE 115/60KV TB 1 P1 N-1 0.99 0.96 0.96 1.02 1.02 0.97 0.96 0.97 0.98 0.95|Cottonwood...Benton... Scope under review
Line
STLLWATR 60 P2-1:A3:81:_KESWICK-CASCADE 60KV [7260] (CASCADE-STLLWA]  P2-1 Section 0.99 0.95 0.95 1.04 1.04 0.96 0.95 0.95 0.97 0.93|Cottonwood...Benton... Scope under review
w/o fault
STLLWATR 60 P2-2:A3:37:_CASCADE 115KV SECTION 1D P2 Bus 0.99 0.96 0.96 1.02 1.02 0.97 0.96 0.97 0.98 0.95|Cottonwood...Benton... Scope under review
STLLWATR 60 P2-2:A3:54:_CASCADE 60KV SECTION MA P2 Bus 0.99 0.95 0.95 1.04 1.04 0.96 0.95 0.95 0.98 0.93|Cottonwood...Benton... Scope under review
STLLWATR 60 P2-2:A3:63:_COTTONWND 60KV SECTION MA P2 Bus 0.96 0.89 0.88 1.06 1.03 0.89 0.90 0.92 0.93 0.88|Cottonwood...Benton... Scope under review
Non-bus-
STLLWATR 60 P2-3:A3:61:_CASCADE - MA 60KV & CASCADE-BENTON-DESCHUT P2 tie 0.99 0.95 0.95 1.04 1.04 0.96 0.95 0.95 0.98 0.94|Cottonwood...Benton... Scope under review
breaker
Non-bus-
STLLWATR 60 P2-3:A3:70:_COTTONWD - MA 60KV & COLEMAN-COTTONWOO P2 tie 1.02 0.89 0.88 1.06 1.03 0.90 0.73 0.83 0.99 0.73|Cottonwood...Benton... Scope under review
breaker
Non-bus-
STLLWATR 60 P2-3:A3:71:_COTTONWD - MA 60KV & COTTONWD-RED BLFFLIN P2 tie 1.02 0.90 0.89 1.06 1.03 0.90 0.87 0.88 1.00 0.86|Cottonwood...Benton... Scope under review
breaker
Non-bus-
STLLWATR 60 P2-3:A3:72:_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 tie 0.96 0.89 0.88 1.06 1.03 0.89 0.90 0.92 0.93 0.88|Cottonwood...Benton... Scope under review
breaker
Non-bus-
STLLWATR 60 P2-3:A3:73:_COTTONWD - MA 60KV & COTTONWOOD #1 LINE P2 tie 1.02 0.90 0.89 1.06 1.03 0.91 0.88 0.88 1.00 0.84|Cottonwood...Benton... Scope under review
breaker
STLLWATR 60 P2-4:A3:8:_ COTWDPGE 115KV - SECTION 2D & 1D P2 ::;:ifr 1.04]  1.02 1.02 1.00 1.02 1.02 1.01 1.01 1.02 0.79|Cottonwood... Benton... Scope under review
STLLWATR 60 P1-3:A3:42:_CASCADE 115/60KV TB 1 P1-2:A3:64:_CASCAD P6 N-1/N-1 0.68 0.41 0.59 0.95 0.89 0.40 0.42 0.39 0.73 0.59|Cottonwood...Benton... Scope under review
TAP65 60 Base Case P0 | Normal 1.05| 104 104 1.05 1.05 1.04 1.04 1.04 1.03 1.03|-0ad power factor correction and voltage support f
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Voltage Deviations
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&> California ISO

Post Cont. Voltage pu
Category 2019 2022 2027 2019 2022 2022 SP 2322 o R t2 - t
Substation Contingency (All and Worst P6) Category | Descriptio oV ) _ 2019 SP | 2027 SP eavy etiremen Project & Potential Mitigation Solutions
n Summer | Summer | Summer |Spring Light| Spring Off- | High CEC peak-Shift | Peak-shift Renewable| of QF
Peak Peak Peak Load Peak Forecast & Min Gas | Generation
Gen S
TAP65 60 P2-4:A3:8: COTWDPGE 115KV - SECTION 2D & 1D P2 Bus-tie 110  1.09 1.09 1.01 1.11 1.05 1.04 1.01 1.11 0.93|-0ad power factor correction and voltage support i
breaker needed
TAP65 60 P1-2:A3:34:_HUMBOLDT-TRINITY 115KV [1820] P1-2:A3:35] P6 N-1/N-1 0.91 0.94 0.95 0.85|Cottonwood...Benton... Scope under review
TAP65 60 P1-2:A3:37:_TRINITY-COTTONWOOD 115KV [4040] P1-2:A3| P& N-1/N-1 1.10 rl;zzgepdower factor correction and voltage support f
TBLE MTN 115 Base Case PO Normal 1.04 1.04 1.04 1.04 1.04 1.05 1.05 1.05 1.04 1.04 rL]ZZlgepdower factor correction and voltage support i
Load power factor correction and voltage support if
TKO TAP 60 Base Case PO Normal 1.05 1.03 1.03 1.07 1.05 1.04 1.03 1.04 1.04 1.02 needed
TKOTAP 60 P2-2:A3:62:_COTTONWD 60KV SECTION 1D P2 Bus 1.04 0.98 0.97 1.08 1.05 0.99 0.97 0.98 1.02 0.95|Cottonwood...Benton... Scope under review
TKOTAP 60 P2-2:A3:63:_COTTONWND 60KV SECTION MA P2 Bus 0.89 0.79 0.77 1.08 1.04 0.79 0.78 0.82 0.87 0.77|Cottonwood...Benton... Scope under review
Non-bus-
TKOTAP 60 P2-3:A3:70:_COTTONWD - MA 60KV & COLEMAN-COTTONWOO P2 tie 1.03 0.80 0.78 1.08 1.04 0.81 0.50 0.68 1.00 0.51|Cottonwood...Benton... Scope under review
breaker
Non-bus-
TKOTAP 60 P2-3:A3:71:_COTTONWD - MA 60KV & COTTONWD-RED BLFFLIN P2 tie 1.04 0.81 0.80 1.08 1.04 0.82 0.76 0.78 1.02 0.76|Cottonwood...Benton... Scope under review
breaker
Non-bus-
TKOTAP 60 P2-3:A3:72:_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 tie 0.89 0.79 0.77 1.08 1.04 0.79 0.78 0.82 0.87 0.77|Cottonwood...Benton... Scope under review
breaker
Non-bus-
TKOTAP 60 P2-3:A3:73:_COTTONWD - MA 60KV & COTTONWOOD #1 LINE P2 tie 1.04 0.81 0.79 1.08 1.04 0.82 0.78 0.77 1.02 0.72|Cottonwood...Benton... Scope under review
breaker
TKOTAP 60 P2-4:A3:8:_COTWDPGE 115KV - SECTION 2D & 1D P2 :rl;:ifr 1.05 1.04 1.03 1.05 1.05 1.04 1.03 1.03 1.04 0.88|Cottonwood...Benton... Scope under review
TKO TAP 60 P1-2:A3:64:_CASCADE-BENTON-DESCHUTES 60KV [6310] Pl P6 N-1/N-1 1.12 tzzgepdower factor correction and voltage support if
TRES VIS 60 P7-1:A3:15_Palermo-Pease 115 kV Line and Pease-Rio Oso 115 k P7 DCTL 1.02 0.99 0.99 1.03 1.01 1.00 0.99 0.99 0.88 0.99|Sensitivity only
TRINITY 115 Base Case P0 | Normal 1.05|  1.04 1.04 1.05 1.05 1.04 1.04 1.04 1.03 1.03 Ir.]gzgepdower factor correction and voltage support f
TRINITY 115 P2-4:A3:8: COTWDPGE 115KV - SECTION 2D & 1D P2 :rl;':lifr 110/  1.09 1.10 1.01 1.11 1.05 1.04 1.02 1.12 0.94|Cottonwood... Benton... Scope under review
TRINITY 115 P1-2:A3:37:_TRINITY-COTTONWOOD 115KV [4040] P1-2:A3| P6 N-1/N-1 1.10 Ir_]gzgepdower factor correction and voltage support i
TRINITY 60 Base Case PO | Normal 1.05|  1.04 1.04 1.05 1.05 1.04 1.04 1.04 1.03 1.03 Ir.]gzgepdower factor correction and voltage support f
TRINITY 60 P2-4:A3:8: COTWDPGE 115KV - SECTION 2D & 1D P2 :rl;':lifr 110/  1.09 1.09 1.01 1.11 1.05 1.04 1.01 1.11 0.93|Cottonwood... Benton... Scope under review
TRINITY 60 P1-2:A3:34:_HUMBOLDT-TRINITY 115KV [1820] P1-2:A3:35] P6 N-1/N-1 0.91 0.94 0.95 0.85
TYLER 60 Base Case PO | Normal 1.06| 103 103 1.05 1.04 1.04 1.03 1.03 1.03 1.03 rL]ZZlgepdower factor correction and voltage support i
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Post Cont. Voltage pu

Category 2022 SP 2027
Substation Contingency (All and Worst P6) Category | Descriptio 20139 2022 2027 ?'019_ 2,022 2_022 sP 2019 SP | 2027 SP Heavy | Retirement Project & Potential Mitigation Solutions
n Summer | Summer | Summer |Spring Light| Spring Off- | High CEC peak-Shift | Peak-shift Renewable| of QF
Peak Peak Peak Load Peak Forecast & Min Gas | Generation
Gen S
Line
TYLER 60 P2-1:A3:98:_COTTONWOOD #2 60KV [6630] (NEO REDT-RASNJN  P2-1 Section 1.02 0.92 0.91 1.01 0.99 0.97 0.91 0.92 0.95 0.91|Cottonwood...Benton... Scope under review
w/o fault
TYLERIT 60 P2-2:A3:63:_COTTONWND 60KV SECTION MA P2 Bus 0.19 0.19 0.18 1.04 0.97 0.18 0.15 0.17 0.30 0.20|Cottonwood...Benton... Scope under review
Non-bus-
TYLERIT 60 P2-3:A3:70:_COTTONWD - MA 60KV & COLEMAN-COTTONWOO P2 tie 0.89 0.21 0.19 1.06 0.98 0.21 0.00 0.09 0.80 0.07|Cottonwood...Benton... Scope under review
breaker
Non-bus-
TYLERIT 60 P2-3:A3:72:_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 tie 0.19 0.19 0.18 1.04 0.97 0.18 0.15 0.17 0.30 0.20|Cottonwood...Benton... Scope under review
breaker
TYLERIT 60 P1-3:A3:4:_COTWD_E2 230/60KV TB 2 P1-3:A3:5:_COTWD_| P6 N-1/N-1 0.88 0.87 0.90 0.81 0.85 0.95 0.86Cottonwood...Benton... Scope under review
Line
ULTRWSD 60 P2-1:A3:14:_CARIBOU-TABLE MTN 230KV [4440] (BELDENTP-TBL| P2-1 Section 0.96 0.00 0.00 1.04 1.02 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator
w/o fault
ULTRWSD 60 P2-2:A3:24:_TBL MT D 230KV SECTION 1D P2 Bus 0.96 0.00 0.00 1.04 1.02 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator
Non-bus-
ULTRWSD 60 P2-3:A3:44:_PALERMO - 1D 115KV & PALERMO-WYANDOTTE LIN P2 tie 1.02 0.96 0.90 1.04 1.02 0.96 0.95 0.96 1.01 0.90|Substation upgrade or voltage support if needed
breaker
ULTRWSD 60 P2-4:A3:24:_TBL MT D SECTION 1D & TBL MT E SECTION 1E 230§ P2 ::;:ifr 096  0.00 0.00 1.04 1.02 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator
VINA 60 P1-2:A3:73:_COTTONWD-RED BLFF 60KV [0] P1 N-1 1.02 0.91 0.91 1.04 1.03 0.92 0.89 0.90 0.96 0.90|Cottonwood...Benton... Scope under review
Line
VINA 60 P2-1:A3:94:_COLEMAN-RED BLUFF 60KV [6440] (COLEMAN-CLM|  P2-1 Section 1.01 0.90 0.89 1.04 1.03 0.91 0.88 0.89 0.96 0.89|Cottonwood...Benton... Scope under review
w/o fault
VINA 60 P2-2:A3:61:_COLEMAN 60KV SECTION 1D P2 Bus 1.01 0.90 0.89 1.04 1.03 0.91 0.88 0.89 0.96 0.89|Cottonwood...Benton... Scope under review
VINA 60 P2-2:A3:63:_COTTONWD 60KV SECTION MA P2 Bus 0.25 0.23 0.23 1.05 0.99 0.23 0.19 0.22 0.36 0.24|Cottonwood...Benton... Scope under review
Non-bus-
VINA 60 P2-3:A3:68:_COLEMAN - 1D 60KV & COLEMAN-COTTONWOOD L| P2 tie 1.01 0.90 0.89 1.04 1.03 0.91 0.88 0.90 0.96 0.89|Cottonwood...Benton... Scope under review
breaker
Non-bus-
VINA 60 P2-3:A3:70:_COTTONWD - MA 60KV & COLEMAN-COTTONWOO P2 tie 0.93 0.26 0.24 1.07 1.00 0.26 0.00 0.12 0.84 0.09|Cottonwood...Benton... Scope under review
breaker
Non-bus-
VINA 60 P2-3:A3:71:_COTTONWD - MA 60KV & COTTONWD-RED BLFFLIN P2 tie 1.01 0.27 0.28 1.09 1.02 0.27 0.23 0.25 0.92 0.26|Cottonwood...Benton... Scope under review
breaker
Non-bus-
VINA 60 P2-3:A3:72:_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 tie 0.25 0.23 0.23 1.05 0.99 0.23 0.19 0.22 0.36 0.24|Cottonwood...Benton... Scope under review
breaker
Non-bus-
VINA 60 P2-3:A3:73:_COTTONWD - MA 60KV & COTTONWOOD #1 LINE P2 tie 1.01 0.28 0.26 1.09 1.02 0.29 0.22 0.24 0.92 0.23|Cottonwood...Benton... Scope under review
breaker
VINA 60 P1-1:A3:47:_SOUTH G 4.16KV GEN UNIT 1 P1-2:A3:73:_COT| P3 G-1/N-1 0.91 0.90 0.89 0.90 0.90|Cottonwood...Benton... Scope under review
VINA 60 P1-2:A3:73:_COTTONWD-RED BLFF 60KV [0] P1-2:A3:71:_C P6 N-1/N-1 0.33 0.32 0.33 0.31 0.31 0.34|Cottonwood...Benton... Scope under review
VINA 60 P7-1:A3:1_Cottonwood-Benton No.1 and Cottonwood-Red Bluff P7 DCTL 1.01 0.91 0.91 1.04 1.03 0.92 0.90 0.91 0.96 0.91|Cottonwood...Benton... Scope under review
VOLTA 60 P2-2:A3:63:_COTTONWND 60KV SECTION MA P2 Bus 0.64 0.59 0.58 1.06 1.03 0.59 0.56 0.61 0.70 0.59|Cottonwood...Benton... Scope under review
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Category 2022 SP 2027
Substation Contingency (All and Worst P6) Category | Descriptio 20139 2022 2027 ?'019_ 2,022 2_022 sP 2019 SP | 2027 SP Heavy | Retirement Project & Potential Mitigation Solutions
n Summer | Summer | Summer |Spring Light| Spring Off- | High CEC peak-Shift | Peak-shift Renewable| of QF
Peak Peak Peak Load Peak Forecast & Min Gas | Generation
Gen S
Non-bus-
VOLTA 60 P2-3:A3:70:_COTTONWD - MA 60KV & COLEMAN-COTTONWOO P2 tie 1.01 0.62 0.59 1.07 1.03 0.63 0.14 0.41 0.98 0.24|Cottonwood...Benton... Scope under review
breaker
Non-bus-
VOLTA 60 P2-3:A3:71:_COTTONWD - MA 60KV & COTTONWD-RED BLFFLIN P2 tie 1.04 0.63 0.62 1.08 1.03 0.63 0.57 0.58 1.01 0.59|Cottonwood...Benton... Scope under review
breaker
Non-bus-
VOLTA 60 P2-3:A3:72:_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 tie 0.64 0.59 0.58 1.06 1.03 0.59 0.56 0.61 0.70 0.59|Cottonwood...Benton... Scope under review
breaker
Non-bus-
VOLTA 60 P2-3:A3:73:_COTTONWD - MA 60KV & COTTONWOOD #1 LINE P2 tie 1.04 0.64 0.61 1.08 1.03 0.64 0.60 0.57 1.01 0.53|Cottonwood...Benton... Scope under review
breaker
VOLTA 60 P2-4:A3:8: COTWDPGE 115KV - SECTION 2D & 1D P2 :rl;':lifr 1.04|  1.03 1.03 1.04 1.04 1.03 1.03 1.03 1.03 0.98|Cottonwood...Benton... Scope under review
VOLTA 60 P1-2:A3:73:_COTTONWD-RED BLFF 60KV [0] P1-2:A3:71:_C P6 N-1/N-1 0.73 0.73 0.73 0.72 0.73 0.74|Cottonwood...Benton... Scope under review
Line
WESTWOOD 60 P2-1:A3:14:_CARIBOU-TABLE MTN 230KV [4440] (BELDENTP-TBL| P2-1 Section 0.96 0.00 0.00 1.04 1.02 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator
w/o fault
WESTWOOD 60 P2-2:A3:24:_TBL MT D 230KV SECTION 1D P2 Bus 0.96 0.00 0.00 1.04 1.02 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator
Non-bus-
WESTWOOD 60 P2-3:A3:44:_PALERMO - 1D 115KV & PALERMO-WYANDOTTE LIN P2 tie 1.02 0.96 0.90 1.04 1.01 0.96 0.95 0.96 1.01 0.90|Substation upgrade or voltage support if needed
breaker
WESTWOOD 60  |P2-4:A3:24:_TBL MT D SECTION 1D & TBL MT E SECTION 1E 230§ P2 ::;:ifr 096  0.00 0.00 1.04 1.02 0.00 0.00 0.00 0.00 0.00|Existing Caribou RAS should trip the generator
WHEELBR 115  |Base Case PO | Normal 105 103 103 1.06 1.05 1.04 1.03 1.04 1.02 1.03 Egzgepdower factor correction and voltage support if
WHEELBR 115  |P2-4:A3:20:_COTWD_F2 SECTION 2F & COTWD_E2 SECTION2E3 P2 ::;:ifr 1.04]  1.02 1.02 1.03 1.03 1.02 1.01 1.02 1.02 0.96|Cottonwood... Benton... Scope under review
WHITMORE 60  |Base Case PO | Normal 1.05|  1.04 1.04 1.08 1.05 1.04 1.03 1.04 1.04 1.02 Ir.]zzgepdower factor correction and voltage support f
WHITMORE 60 P2-2:A3:62:_COTTONWD 60KV SECTION 1D P2 Bus 1.04 0.99 0.98 1.09 1.05 0.99 0.97 0.98 1.03 0.96|Cottonwood...Benton... Scope under review
WHITMORE 60 P2-2:A3:63:_COTTONWD 60KV SECTION MA P2 Bus 0.89 0.79 0.78 1.08 1.04 0.80 0.78 0.83 0.87 0.77|Cottonwood...Benton... Scope under review
Non-bus-
WHITMORE 60 P2-3:A3:70:_COTTONWD - MA 60KV & COLEMAN-COTTONWOO P2 tie 1.04 0.81 0.78 1.08 1.04 0.82 0.51 0.68 1.01 0.51|Cottonwood...Benton... Scope under review
breaker
Non-bus-
WHITMORE 60 P2-3:A3:71:_COTTONWD - MA 60KV & COTTONWD-RED BLFFLIN P2 tie 1.04 0.81 0.80 1.09 1.04 0.82 0.77 0.78 1.03 0.76|Cottonwood...Benton... Scope under review
breaker
Non-bus-
WHITMORE 60 P2-3:A3:72:_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 tie 0.89 0.79 0.78 1.08 1.04 0.80 0.78 0.83 0.87 0.77|Cottonwood...Benton... Scope under review
breaker
Non-bus-
WHITMORE 60 P2-3:A3:73:_COTTONWD - MA 60KV & COTTONWOOD #1 LINE P2 tie 1.04 0.82 0.80 1.09 1.04 0.83 0.79 0.78 1.03 0.72|Cottonwood...Benton... Scope under review
breaker
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Category 2019 2022 2027 2019 2022 2022 SP 2322 o R t2 o t
Substation Contingency (All and Worst P6) Category | Descriptio oV ) _ 2019 SP | 2027 SP eavy etiremen Project & Potential Mitigation Solutions
n Summer | Summer | Summer |Spring Light| Spring Off- | High CEC peak-Shift | Peak-shift Renewable| of QF
Peak Peak Peak Load Peak Forecast & Min Gas | Generation
Gen S
WHITMORE 60  |P2-4:A3:8:_COTWDPGE 115KV - SECTION 2D & 1D P2 :rl;':lifr 1.05| 1.04 1.04 1.05 1.05 1.04 1.03 1.03 1.04 0.89|Cottonwood... Benton... Scope under review
WHITMORE 60 P1-2:A3:71:_COLEMAN-COTTONWOOD 60KV [6430] P1-2:Al  P6 N-1/N-1 1.12 Ir.lgzgepdower factor correction and voltage support f
WILDWOOD 115  |Base Case PO | Normal 1.06] 104 104 1.06 1.06 1.05 1.04 1.04 1.04 1.04 Egzgepdower factor correction and voltage support i
Line Load power factor correction and voltage support if
WILDWOOD 115  |P2-1:A3:28:_BRIDGEVILLE-COTTONWOOD 115KV [1110] (WILDW ~ P2-1 Section 1.08 1.05 1.05 1.09 1.13 1.05 1.04 1.04 1.10 1.06 q pd ge stpp
w/o fault neece
WILDWOOD 115  |P2-2:A3:33:_COTWDPGE 115KV SECTION 2D P2 Bus 1.08 1.05 1.05 1.08 1.13 1.05 1.04 1.04 1.10 1.06 tgzgepdower factor correction and voltage support i
Non-bus- Load power factor correction and voltage support if
WILDWOOD 115  |P2-3:A3:35:_COTWDPGE - 2D 115KV & CASCADE-COTTONWOOD| P2 tie 1.07 1.05 1.05 1.08 1.13 1.05 1.04 1.04 1.09 1.06 d pd ge supp
breaker neede
WILDWOOD 115  |P2-4:A3:8: COTWDPGE 115KV - SECTION 2D & 1D P2 Bus-tie 113 111 1.12 1.06 1.15 1.05 1.04 1.03 1.15 1,03|-02d power factor correction and voltage support f
breaker needed
WNTUPMS 60  |Base Case PO | Normal 1.03| 102|102 1.05 1.04 1.03 1.02 1.02 1.02 1.01 Egzgepdower factor correction and voltage support i
WNTU PMS 60 P2-2:A3:62:_COTTONWD 60KV SECTION 1D P2 Bus 1.02 0.95 0.95 1.06 1.03 0.96 0.94 0.95 0.99 0.93|Cottonwood...Benton... Scope under review
WNTU PMS 60 P2-2:A3:63:_COTTONWND 60KV SECTION MA P2 Bus 0.91 0.80 0.79 1.06 1.03 0.81 0.79 0.84 0.87 0.79|Cottonwood...Benton... Scope under review
Non-bus-
WNTU PMS 60 P2-3:A3:70:_COTTONWD - MA 60KV & COLEMAN-COTTONWOO P2 tie 1.02 0.81 0.79 1.06 1.03 0.82 0.54 0.71 0.98 0.56|Cottonwood...Benton... Scope under review
breaker
Non-bus-
WNTU PMS 60 P2-3:A3:71:_COTTONWD - MA 60KV & COTTONWD-RED BLFFLIN P2 tie 1.03 0.82 0.80 1.06 1.03 0.83 0.77 0.79 0.98 0.77|Cottonwood...Benton... Scope under review
breaker
Non-bus-
WNTU PMS 60 P2-3:A3:72:_COTTONWD - MA 60KV & COTTONWOOD #2 LINE P2 tie 0.91 0.80 0.79 1.06 1.03 0.81 0.79 0.84 0.87 0.79|Cottonwood...Benton... Scope under review
breaker
Non-bus-
WNTU PMS 60 P2-3:A3:73:_COTTONWD - MA 60KV & COTTONWOOD #1 LINE P2 tie 1.03 0.82 0.80 1.06 1.03 0.83 0.79 0.79 0.98 0.74|Cottonwood...Benton... Scope under review
breaker
WNTU PMS 60 P2-4:A3:8:_COTWDPGE 115KV - SECTION 2D & 1D P2 :rl;':lifr 1.04]  1.02 1.02 1.03 1.04 1.03 1.02 1.02 1.02 0.89|Cottonwood... Benton... Scope under review
WNTU PMS 60 P1-3:A3:4:_COTWD_E2 230/60KV TB 2 P1-3:A3:5:_ COTWD| P6 N-1/N-1 0.94 0.93 0.96 0.89 0.92 0.92Cottonwood...Benton... Scope under review
WODLFTP 115 Base Case PO Normal 1.05 1.04 1.04 1.10 1.05 1.04 1.04 1.04 1.04 1.04 tgzgepdower factor correction and voltage support i
WODLFTP 115  |P1-2:A3:27:_TABLE MTN-PALERMO 230KV [5690] P1 N-1 105  1.03 1.03 1.11 1.04 1.03 1.03 1.03 1.03 1.03 rL]ZZlgepdower factor correction and voltage support i
WODLFTP 115  |P1-2:A3:29: IDLE LINE - NO DATA 230KV [9999] P1 N-1 1.05|  1.03 1.03 1.13 1.04 1.04 1.03 1.03 1.03 1.03 rL]ZZlgepdower factor correction and voltage support i
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Category 2019 2022 2027 2019 2022 2022 SP 2322 > R t2 o t
Substation Contingency (All and Worst P6) Category | Descriptio oV ) _ 2019 SP | 2027 SP eavy etiremen Project & Potential Mitigation Solutions
n Summer | Summer | Summer |Spring Light| Spring Off- | High CEC peak-Shift | Peak-shift Renewable| of QF
Peak Peak Peak Load Peak Forecast & Min Gas | Generation
Gen S
WODLFTP 115  |P1-3:A3:2: TABLE MT 500/230KV TB 1 P1 N-1 105  1.03 1.03 1.13 1.05 1.03 1.03 1.03 1.04 1.03 Ir.]gzgepdower factor correction and voltage support f
WODLFTP 115  |P1-3:A3:35: PALERMO 230/115KV T8 2 P1 N-1 1.05|  1.03 1.03 1.11 1.04 1.03 1.03 1.03 1.03 1.03 Ir.]gzgepdower factor correction and voltage support f
WODLFTP 115  |P1-4:A3:3:_TB MT 1T SVD=V P1 N-1 1.05|  1.04 1.04 1.12 1.05 1.04 1.04 1.04 1.04 1.04 Ir.]gzgepdower factor correction and voltage support f
Line Load power factor correction and voltage support if
WODLF TP 115 P2-1:A3:20:_TABLE MTN-PALERMO 230KV [5690] (TBL MT D-PAL|  P2-1 Section 1.05 1.04 1.04 1.11 1.05 1.04 1.04 1.04 1.04 1.04 q pd ge supp
w/o fault neede
WODLF TP 115 P2-2:A3:25:_TBL MT D 230KV SECTION 2D P2 Bus 1.06 1.04 1.04 1.12 1.05 1.04 1.04 1.04 1.04 1.04 rl;zzgepdower factor correction and voltage support i
WODLFTP 115  |P2-2:A3:26: TBL MTX1 230KV SECTION NA P2 Bus 105 1.03 1.03 1.13 1.05 1.03 1.03 1.03 1.04 1.03 rL]ZZlgepdower factor correction and voltage support i
Non-bus- Load power factor correction and voltage support if
WODLF TP 115 P2-3:A3:104:_PALERMO 230KV - RING R2 & R1 P2 tie 1.05 1.03 1.03 1.10 1.04 1.03 1.03 1.03 1.03 1.03 d pd ge supp
breaker neede
Non-bus- Load power factor correction and voltage support if
WODLFTP 115  |P2-3:A3:105:_PALERMO 230KV - RING R2 & R3 P2 tie 1.05|  1.03 1.03 1.10 1.04 1.03 1.03 1.03 1.03 L.o3| pd ge supp
breaker neede
Non-bus- Load power factor correction and voltage support if
WODLF TP 115 P2-3:A3:106:_PALERMO 230KV - RING R1 & R3 P2 tie 1.05 1.03 1.03 1.11 1.04 1.03 1.03 1.03 1.03 1.03 d pd ge supp
breaker neede
Non-bus- Load power factor correction and voltage support if
WODLFTP 115  |P2-3:A3:27: TBLMT D - 2D 230KV & TABLE MTN-PALERMO LINE| P2 tie 1.05|  1.03 1.03 1.12 1.04 1.03 1.03 1.03 1.03 L.o3| % pd ge supp
breaker neede
Non-bus- Load power factor correction and voltage support if
WODLF TP 115 P2-3:A3:28:_TBL MT D - 2D 230KV & IDLE LINE - NO DATA LINE P2 tie 1.06 1.04 1.04 1.12 1.05 1.04 1.04 1.04 1.04 1.04 d pd ge supp
breaker neede
Non-bus- Load power factor correction and voltage support if
WODLFTP 115  |P2-3:A3:29: TBLMT E - 1€ 230KV & IDLE LINE - NO DATA LINE P2 tie 1.05|  1.03 1.03 1.13 1.05 1.03 1.03 1.03 1.03 L.o3| pd ge supp
breaker neede
WODLF TP 115 P2-4:A3:5:_TBL MT D 230KV - SECTION 1D & 2D P2 ::;:ifr 0.67(N/A N/A 1.11|N/A 0.53(N/A N/A N/A N/A rl;zzgepdower factor correction and voltage support i
WODLF TP 115 P1-3:A3:23:_CARIBOU 230/230KV TB 11 P1-3:A3:2:_ TABLE] P6 N-1/N-1 1.13 rl;zzgepdower factor correction and voltage support i
WODLFTP 115 P7-1:A3:18_Table Mountain(D)-Rio Oso 230 kV Line and Table M P7 DCTL 1.05 1.04 1.04 1.11 1.05 1.04 1.04 1.04 1.03 1.04 tzzgepdower factor correction and voltage support i
WYANDIT1 115  |Base Case Po | Normal 1.06] 1.02 1.02 1.09 1.05 1.03 1.02 1.02 1.02 1.02 rL]ZZlgepdower factor correction and voltage support if
WYANDJT1 115  |P1-2:A3:27: TABLE MTN-PALERMO 230KV [5690] P1 N-1 1.04)  1.01 1.00 1.10 1.03 1.00 1.00 1.01 1.00 1.00 rL]ZZlgepdower factor correction and voltage support if
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2017-2018 ISO Reliability Assessment - Preliminary Study Results

Study Area:

Voltage Deviations

PG&E North Valley

&> California ISO

Post Cont. Voltage pu
Category 2019 2022 2027 2019 2022 2022 SP 2322 > R 5027 t
Substation Contingency (All and Worst P6) Category | Descriptio oV ) _ 2019 SP | 2027 SP eavy etiremen Project & Potential Mitigation Solutions
n Summer | Summer | Summer |Spring Light| Spring Off- | High CEC peak-Shift | Peak-shift Renewable| of QF
Peak Peak Peak Load Peak Forecast & Min Gas | Generation
Gen S
WYANDITI 115  |P1-2:A3:29: IDLE LINE - NO DATA 230KV [9999] P1 N-1 1.05|  1.01 1.01 1.13 1.03 1.02 1.01 1.01 1.01 1.01 Ir.]gzgepdower factor correction and voltage support i
WYANDITI 115  |P1-3:A3:2: TABLE MT 500/230KV TB 1 P1 N-1 1.06]  1.02 1.01 1.13 1.05 1.01 1.01 1.01 1.02 1.01 Ir.]gzgepdower factor correction and voltage support i
WYANDITI 115  |P1-3:A3:35: PALERMO 230/115KV TB 2 P1 N-1 1.04]  1.01 1.01 1.10 1.03 1.00 1.01 1.01 1.01 1.01 Ir.]gzgepdower factor correction and voltage support i
WYANDITI 115  |P1-4:A3:3: TB MT 1T SVD=V P1 N-1 1.06]  1.02 1.02 1.12 1.05 1.03 1.02 1.02 1.02 1.02 Ir.]gzgepdower factor correction and voltage support i
Line Load power factor correction and voltage support if
WYANDJT1 115  |P2-1:A3:20: TABLE MTN-PALERMO 230KV [5690] (TBL MT D-PAL| P21 | Section 1.06] 1.02 1.02 1.10 1.05 1.02 1.02 1.02 1.02 Lo2| pd ge supp
w/o fault neede
WYANDJTI 115  |P2-2:A3:25: TBL MT D 230KV SECTION 2D P2 Bus 1.06| 1.03 1.03 1.11 1.05 1.02 1.02 1.03 1.03 1.02 rL]ZZlgepdower factor correction and voltage support if
WYANDJT1 115 P2-2:A3:26:_TBL MTX1 230KV SECTION NA P2 Bus 1.06 1.02 1.01 1.13 1.05 1.01 1.01 1.01 1.02 1.01 rl;zzgepdower factor correction and voltage support i
Non-bus- Load power factor correction and voltage support if
WYANDITI 115  |P2-3:A3:104: PALERMO 230KV - RING R2 & R1 P2 tie 1.04]  1.00 1.00 1.10 1.03 1.00 1.00 1.00 1.00 1.00| > pd g€ supp
breaker neece
Non-bus- Load power factor correction and voltage support if
WYANDIT1 115  |P2-3:A3:105: PALERMO 230KV - RING R2 & R3 P2 tie 1.04]  1.00 1.00 1.10 1.03 1.00 1.00 1.00 1.00 L.oo| pd ge supp
breaker neede
Non-bus- Load power factor correction and voltage support if
WYANDITI 115  |P2-3:A3:106: PALERMO 230KV - RING R1 & R3 P2 tie 1.04]  1.01 1.01 1.10 1.03 1.00 1.01 1.01 1.01 Lot >0 pd g€ supp
breaker neece
Non-bus- Load power factor correction and voltage support if
WYANDJT1 115 P2-3:A3:27:_TBL MT D - 2D 230KV & TABLE MTN-PALERMO LINE| P2 tie 1.05 1.01 1.01 1.12 1.03 1.00 1.01 1.01 1.01 1.01 g pd ge supp
breaker neede
Non-bus- Load power factor correction and voltage support if
WYANDITI 115  |P2-3:A3:28: TBLMT D - 2D 230KV & IDLE LINE - NO DATALINE | P2 tie 1.06] 1.03 1.03 1.11 1.05 1.02 1.02 1.02 1.03 1.02| 00 pd g€ Supp
breaker neece
Non-bus- Load power factor correction and voltage support if
WYANDJT1 115 P2-3:A3:29: TBL MT E - 1E 230KV & IDLE LINE - NO DATA LINE P2 tie 1.06 1.01 1.01 1.13 1.05 1.01 1.01 1.01 1.02 1.01 g pd ge supp
breaker neede
WYANDJT1 115 P2-4:A3:5:_TBL MT D 230KV - SECTION 1D & 2D P2 ::;:i':r 0.63|N/A N/A 1.11|N/A 0.48|N/A N/A N/A N/A tg:gepdower factor correction and voltage support i
WYANDJT1 115 P1-3:A3:23:_CARIBOU 230/230KV TB 11 P1-3:A3:2:_ TABLE] P6 N-1/N-1 1.13 tg:gepdower factor correction and voltage support if
WYANDJTL 115  |P7-1:A3:18_Table Mountain(D)-Rio Oso 230 kV Line and Table M| P7 DCTL 1.06]  1.02 1.02 1.11 1.04 1.02 1.02 1.02 1.02 1.02 rL]ZZlgepdower factor correction and voltage support i
WYANDIT2 115  |Base Case Po | Normal 1.06| 1.03 1.03 1.09 1.05 1.04 1.03 1.03 1.03 1.03 rL]ZZlgepdower factor correction and voltage support if
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2017-2018 ISO Reliability Assessment - Preliminary Study Results

Study Area:

Voltage Deviations

PG&E North Valley

&> California ISO

Post Cont. Voltage pu
Category 2019 2022 2027 2019 2022 2022 SP 2322 > R t2 o t
Substation Contingency (All and Worst P6) Category | Descriptio oV ) _ 2019 SP | 2027 SP eavy etiremen Project & Potential Mitigation Solutions
n Summer | Summer | Summer |Spring Light| Spring Off- | High CEC peak-Shift | Peak-shift Renewable| of QF
Peak Peak Peak Load Peak Forecast & Min Gas | Generation
Gen S
WYANDIT2 115  |P1-2:A3:27: TABLE MTN-PALERMO 230KV [5690] P1 N-1 1.05|  1.01 1.01 1.10 1.03 1.01 1.01 1.01 1.01 1.01 Ir.]gzgepdower factor correction and voltage support i
WYANDIT2 115  |P1-2:A3:29: IDLE LINE - NO DATA 230KV [9999] P1 N-1 1.05|  1.02 1.02 1.13 1.03 1.03 1.02 1.02 1.02 1.02 Ir.]gzgepdower factor correction and voltage support i
WYANDIT2 115  |P1-3:A3:2: TABLE MT 500/230KV TB 1 P1 N-1 1.06] 1.02 1.02 1.13 1.06 1.02 1.02 1.02 1.02 1.02 Ir.]zzgepdower factor correction and voltage support i
WYANDIT2 115  |P1-3:A3:35: PALERMO 230/115KV T8 2 P1 N-1 1.05|  1.01 1.01 1.10 1.03 1.01 1.01 1.02 1.01 1.01 Ir.]gzgepdower factor correction and voltage support f
WYANDIT2 115  |P1-4:A3:3: TB MT 1T SVD=V P1 N-1 1.06] 1.03 1.03 1.12 1.05 1.04 1.03 1.03 1.03 1.03 Ir.]gzgepdower factor correction and voltage support i
Line
WYANDJT2 115 P2-1:A3:14:_CARIBOU-TABLE MTN 230KV [4440] (BELDENTP-TBL|  P2-1 Section 1.00 0.62 0.57 1.09 1.05 0.63 0.64 0.59 0.56 0.55|Existing Caribou RAS should trip the generator
w/o fault
Line Load power factor correction and voltage support if
WYANDIT2 115  |P2-1:A3:20: TABLE MTN-PALERMO 230KV [5690] (TBLMT D-PAL  P2-1 | Section 1.06]  1.03 1.03 1.10 1.05 1.03 1.03 1.03 1.03 103 2 depd g€ Supp
w/o fault
WYANDIT2 115 P2-2:A3:24:_TBL MT D 230KV SECTION 1D P2 Bus 1.00 0.62 0.57 1.09 1.05 0.63 0.56 0.65 0.60 0.54|Existing Caribou RAS should trip the generator
WYANDJT2 115  |P2-2:A3:25: TBL MT D 230KV SECTION 2D P2 Bus 1.06| 1.03 1.03 1.11 1.05 1.03 1.03 1.03 1.03 1.03 rL]ZZlgepdower factor correction and voltage support if
WYANDIT2 115  |P2-2:A3:26: TBL MTX1 230KV SECTION NA P2 Bus 1.06] 1.02 1.02 1.13 1.06 1.02 1.02 1.02 1.02 1.02 rL]ZZlgepdower factor correction and voltage support i
Non-bus- Load power factor correction and voltage support if
WYANDIT2 115  |P2-3:A3:104: PALERMO 230KV - RING R2 & R1 P2 tie 1.04|  1.01 1.01 1.10 1.03 1.01 1.01 1.01 1.01 Lot >0 pd g€ Supp
breaker neece
Non-bus- Load power factor correction and voltage support if
WYANDJT2 115 P2-3:A3:105:_PALERMO 230KV - RING R2 & R3 P2 tie 1.04 1.01 1.01 1.10 1.03 1.01 1.01 1.01 1.01 1.01 q pd ge supp
breaker neede
Non-bus- Load power factor correction and voltage support if
WYANDIT2 115  |P2-3:A3:106: PALERMO 230KV - RING R1 & R3 P2 tie 1.05|  1.01 1.01 1.10 1.03 1.01 1.01 1.02 1.01 Lot >0 pd g€ Supp
breaker neece
Non-bus- Load power factor correction and voltage support if
WYANDJT2 115 P2-3:A3:27:_TBL MT D - 2D 230KV & TABLE MTN-PALERMO LINE P2 tie 1.05 1.02 1.02 1.12 1.03 1.01 1.02 1.02 1.02 1.01 q pd ge supp
breaker neede
Non-bus- Load power factor correction and voltage support if
WYANDIT2 115  |P2-3:A3:28: TBLMT D - 2D 230KV & IDLE LINE - NO DATALINE | P2 tie 1.06] 1.03 1.03 1.11 1.05 1.03 1.03 1.03 1.03 1.03| > pd g€ Supp
breaker neece
Non-bus- Load power factor correction and voltage support if
WYANDIT2 115  |P2-3:A3:29: TBLMT E - 1€ 230KV & IDLE LINE - NO DATA LINE P2 tie 1.06]  1.02 1.02 1.13 1.05 1.02 1.01 1.02 1.02 L02| pd ge supp
breaker neede
Non-bus-
WYANDIT2 115 P2-3:A3:44:_PALERMO - 1D 115KV & PALERMO-WYANDOTTE LIN P2 tie 0.95 0.32 0.30 1.08 1.00 0.31 0.29 0.30 0.87 0.30|Substation upgrade or voltage support if needed
breaker

California ISO/MID/RT

August 15, 2016

Page 55 of 61



2017-2018 ISO Reliability Assessment - Preliminary Study Results

Study Area:

Voltage Deviations

PG&E North Valley

&> California ISO

Post Cont. Voltage pu
Category 2019 2022 2027 2019 2022 2022 SP 2322 > R 5_027 t
Substation Contingency (All and Worst P6) Category | Descriptio oV ) _ 2019 SP | 2027 SP eavy etiremen Project & Potential Mitigation Solutions
n Summer | Summer | Summer |Spring Light| Spring Off- | High CEC peak-Shift | Peak-shift Renewable| of QF
Peak Peak Peak Load Peak Forecast & Min Gas | Generation
Gen S
WYANDIT2 115  |P2-4:A3:24: TBL MT D SECTION 1D & TBL MT E SECTION 1€ 230§ P2 :r“e:ifr 1.000 o062 o054 1.09 1.06 0.60 0.54 0.60 0.59 0.54 Ir_]gzgepdower factor correction and voltage support i
Bus-ti — ) )
WYANDJT2 115  |P2-4:A3:5: TBL MT D 230KV - SECTION 1D & 2D P2 brl;\kfr 0.48|N/A N/A 1.11|N/A 0.34|N/A N/A N/A N/A Existing Caribou RAS should trip the generator
WYANDJT2 115  |P1-3:A3:23: CARIBOU 230/230KVTB11  P1-3:A3:2: TABLE| P6 | N-1/N-1 1.13 Ir.]gzgepdower factor correction and voltage support if
WYANDIT2 115  |P7-1:A3:18_Table Mountain(D)-Rio Oso 230 kV Line and Table M|  P7 DCTL 1.06] 1.03 1.03 1.10 1.05 1.03 1.03 1.03 1.02 1.02 Egzgepdower factor correction and voltage support i
WYANDTTE 115  |Base Case PO | Normal 1.06] 1.02 1.02 1.09 1.05 1.03 1.02 1.02 1.02 1.02 Ir.]gzgepdower factor correction and voltage support i
WYANDTTE 115  |P1-2:A3:27: TABLE MTN-PALERMO 230KV [5690] P1 N-1 1.04]  1.00 1.00 1.10 1.03 1.00 1.00 1.00 1.00 1.00 Ir.]gzgepdower factor correction and voltage support i
WYANDTTE 115  |P1-2:A3:29: IDLE LINE - NO DATA 230KV [9999] P1 N-1 1.05|  1.01 1.01 1.13 1.03 1.02 1.01 1.01 1.01 1.01 Ir.]gzgepdower factor correction and voltage support i
WYANDTTE 115  |P1-3:A3:2: TABLE MT 500/230KV TB 1 P1 N-1 1.06]  1.02 1.01 1.13 1.05 1.01 1.01 1.01 1.02 1.01 Ir.]gzgepdower factor correction and voltage support i
WYANDTTE 115  |P1-3:A3:35: PALERMO 230/115KV TB 2 P1 N-1 1.04]  1.01 1.01 1.10 1.03 1.00 1.01 1.01 1.01 1.01 Ir.]gzgepdower factor correction and voltage support i
WYANDTTE 115  |P1-4:A3:3: TB MT 1T SVD=V P1 N-1 1.06]  1.02 1.02 1.12 1.05 1.03 1.02 1.02 1.02 1.02 Ir.]gzgepdower factor correction and voltage support i
Line Load power factor correction and voltage support if
WYANDTTE 115  |P2-1:A3:20: TABLE MTN-PALERMO 230KV [5690] (TBL MT D-PAL|  P2-1 | Section 1.06] 1.02 1.02 1.10 1.05 1.02 1.02 1.02 1.02 Lo2| pd ge supp
w/o fault neede
WYANDTTE 115  |P2-2:A3:25: TBL MT D 230KV SECTION 2D P2 Bus 1.06| 1.03 1.03 1.11 1.05 1.02 1.02 1.02 1.03 1.02 rL]ZZlgepdower factor correction and voltage support i
WYANDTTE 115  |P2-2:A3:26: TBL MTX1 230KV SECTION NA P2 Bus 106]  1.02 1.01 1.13 1.05 1.01 1.01 1.01 1.02 1.01 tgzgepdower factor correction and voltage support i
Non-bus- Load power factor correction and voltage support if
WYANDTTE 115  |P2-3:A3:104: PALERMO 230KV - RING R2 & R1 P2 tie 1.04]  1.00 1.00 1.10 1.03 1.00 1.00 1.00 1.00 1.00| > pd g€ supp
breaker neece
Non-bus- Load power factor correction and voltage support if
WYANDTTE 115  |P2-3:A3:105: PALERMO 230KV - RING R2 & R3 P2 tie 1.04]  1.00 1.00 1.10 1.03 1.00 1.00 1.00 1.00 L.oo| pd ge supp
breaker neede
Non-bus- Load power factor correction and voltage support if
WYANDTTE 115  |P2-3:A3:106: PALERMO 230KV - RING R1 & R3 P2 tie 1.04]  1.01 1.01 1.10 1.03 1.00 1.01 1.01 1.01 Lot >0 pd g€ supp
breaker neece
Non-bus- Load power factor correction and voltage support if
WYANDTTE 115  |P2-3:A3:27:_TBL MT D - 2D 230KV & TABLE MTN-PALERMO LINE| P2 tie 1.05 1.01 1.01 1.12 1.03 1.00 1.01 1.01 1.01 1.01 needepd ge supp
breaker
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2017-2018 ISO Reliability Assessment - Preliminary Study Results

Study Area:

Voltage Deviations

PG&E North Valley

&> California ISO

Post Cont. Voltage pu
Category 2019 2022 2027 2019 2022 2022 SP 2322 o R t2 o t
Substation Contingency (All and Worst P6) Category | Descriptio oV ) _ 2019 SP | 2027 SP eavy etiremen Project & Potential Mitigation Solutions
n Summer | Summer | Summer |Spring Light| Spring Off- | High CEC peak-Shift | Peak-shift Renewable| of QF
Peak Peak Peak Load Peak Forecast & Min Gas | Generation
Gen S
Non-bus- Load power factor correction and voltage support if
WYANDTTE 115  |P2-3:A3:28: TBLMT D - 2D 230KV & IDLE LINE - NO DATALINE | P2 tie 1.06] 1.03 1.02 1.11 1.05 1.02 1.02 1.02 1.03 Lo2| pd ge supp
breaker neede
Non-bus- Load power factor correction and voltage support if
WYANDTTE 115  |P2-3:A3:29: TBL MTE - 1€ 230KV & IDLE LINE - NO DATA LINE P2 tie 1.06] 1.01 1.01 1.13 1.05 1.01 1.01 1.01 1.02 Lot >0 pd g€ supp
breaker neeae
Non-bus-
WYANDTTE 115 P2-3:A3:44:_PALERMO - 1D 115KV & PALERMO-WYANDOTTE LIN P2 tie 0.95 0.32 0.30 1.08 1.00 0.31 0.29 0.30 0.87 0.30|Substation upgrade or voltage support if needed
breaker
Bus-ti L . .
WYANDTTE 115 P2-4:A3:5:_TBL MT D 230KV - SECTION 1D & 2D P2 bruesakfr 0.63(N/A N/A 1.11|N/A 0.48(N/A N/A N/A N/A Existing Caribou RAS should trip the generator
WYANDTTE 115 P1-3:A3:23:_CARIBOU 230/230KV TB 11 P1-3:A3:2:_ TABLE] P6 N-1/N-1 1.13 tg:gepdower factor correction and voltage support i
WYANDTTE 115  |P7-1:A3:18_Table Mountain(D)-Rio Oso 230 kV Line and Table M| P7 DCTL 1.06] 1.02 1.02 1.11 1.04 1.02 1.02 1.02 1.02 1.02 rL]Zdepdower factor correction and voltage support i
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California ISO/MID/RT

2017-2018 ISO Reliability Assessment - Preliminary Study Results

Study Area: PG&E North Valley kh ” y
v Calitornia 15O
High/Low Voltage
Voltage (PU)
2028P | 0
. , Catego Project & Potential Mitigation
Substation Contingency (All and Worst P6) Category Jory - 2019 2022 2027 1019 Spring | 2022 Spring| 22225 | 2019sp | 20275 | €W | Retirement : e g
Description | Summer | Summer | Summer |~ . High CEC . .. | Renewable Solutions
Light Load | Off-Peak Peak-Shift | Peak-Shift . of QF
Peak Peak Peak Forecast & Min Gas .
Generations
Gen
CRCANAL 60 |P1-3:A3:59: NEO REDT 60/13.8KV TB 1 p1 N-1 43 10.7 11.7 4.2 5.2 7.3 11.7 11.0 8.6 112 |Cottonwood...Benton... Scope
under review
NEOREDT 60 |P1-3:A3:59: NEO REDT 60/13.8KV TB 1 p1 N-1 43 10.8 11.7 4.2 5.2 7.3 11.8 11.1 8.6 11 |Cottonwood...Benton... Scope
under review
TYLER 60 P1-3:A3:59: NEO REDT 60/13.8KV TB 1 p1 N-1 43 10.7 11.6 4.2 5.2 7.3 11.7 11.0 8.6 11.1 Sﬁ;fr”:’gioe%“Bemon“' Scope
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2017-2018 ISO Reliability Assessment - Preliminary Study Results
Study Area:

Transient Stability

PG&E North Valley

&> California 1ISO

Transient Stability Performance (Number of voltage and frequency violations)

Category L
Contingency Category | Descriptio| 27 | 50225 2027 S 2019 Spring {2022 Spring Off Potential Mitigation
Summer ummer ummer '~ Spring PING LI select.. Select.. Select.. Select.. Select.. Solutions
n Peak Peak Light Load Peak
Peak
Colusa Generator fault (steam unit) P1-1 0 0 0 1 1 Under review with PTO
Table Mountain to Thermalito 230 kV line fault P1-2 0 0 0 0 0 No Violation
Round Mountain 500/230 kV Transformer fault P1-3 0 0 0 0 0 No Violation
Delevan SVD fault P1-4 0 1 1 0 1 Under review with PTO
Round Mountain 230 kV Bus Section fault P2-2 1 1 1 1 1 Under review with PTO
Round Mountain 230 kV non-bus-tie breaker fault P2-3 1 1 1 1 1 Under review with PTO
Round Mountain 230 kV bus-tie breaker fault P2-4 1 1 1 1 1 Under review with PTO
Colusa steam unit out and gas unit fault P3-1 0 0 0 1 1 Under review with PTO
Col t it out and Table M tain to Th lito 230 kV . .
'o usa steam unit out and Table Mountain to Thermalito P32 0 0 0 1 1 Under review with PTO
line fault
Col t tand R dM tain 500/230 kV . .
olusa generator out and Round Mountain 500/ P3-3 0 0 0 1 1 Under review with PTO
Transformer
Colusa generator out and Delevan SVD fault P3-4 0 1 1 Under review with PTO
Colusa steam and gas units fault + stuck breaker P4-1 0 0 0 Under review with PTO
Table M tain -Rio O d Table M tain-Pal 230 kV . .
'a e Mountain -Rio Oso and Table Mountain-Palermo P42 1 1 1 1 1 Under review with PTO
line fault + stuck breaker
Round Mountain transformer and Round Mountain - I
P4-3 0 0 0 0 0

Cottonwood 230 kV lines + stuck breaker No Violation
Delevan SVD fault plus stuck breaker P4-4 0 1 1 0 1 Under review with PTO
R dM tainb tion fault plus stuck break -bus- N

.oun ountain bus section fault plus stuck breaker (non-bus P45 0 0 0 0 0 No Violation
tie breaker)
R dM tainb tion fault plus stuck breaker (bus-ti . .

ound Mountain bus section fault plus stuck breaker (bus-tie PG 1 1 1 1 1 Under review with PTO
breaker)
Colusa gas turbine fault plus relay failure P5-1 0 0 0 1 1 Under review with PTO
Table Mountain - Rio Oso 230 kV line fault plus relay failure P5-2 0 0 0 0 0 No Violation
Round Mountain 500/230 kV Transformer fault plus relay failure | P5-3 0 0 0 0 0 No Violation
Delevan SVD fault plus relay failure P5-4 0 1 1 0 1 Under review with PTO
Round Mountain 230 kV Bus section fault plus relay failure P5-5 1 1 1 1 1 Under review with PTO
Tesla 230 kV Bus section fault plus relay failure P5-5 0 0 0 0 0 No Violation
Round Mountain Transf d Round Mountain - Th lit .

ound Mountain .rans ormer and Round Mountain ermalito | 0 0 0 0 0 No Violation
and Hyatt 230 kV lines
Round Mountain and Table Mountain transformer faults P6-2 0 0 0 0 0 No Violation
Delevan and Cottonwood SVD faults P6-3 0 1 1 0 1 Under review with PTO
Pal -P d Pal -Rio Oso 115 kV li -T . .
alermo-Pease and Palermo-Rio Oso ines - Temporary p7-1 1 1 1 1 1 Under review with PTO
DCTL fault
Pal -P d Pal -Rio Oso 115 kV li -P t . .
Dz'(l?ltr:‘:zjltease and Falermo-rio £so ines - rermanen P7-1 0 1 1 1 1 Under review with PTO
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2017-2018 ISO Reliability Assessment - Preliminary Study Results

Study Area:

Single Contingency Load Drop

PG&E North Valley

Worst Contingency Category Category Amount of Load Drop (MW) I\;:t)|§:tl|§rl1
Description | Select. Select.. Select.. Select.. Select.. Select.. Select.. Select.. Select.. Select.. Calitinne

No single contingency resulted in total load drop of more than 250 MW.
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2017-2018 ISO Reliability Assessment - Preliminary Study Results

Study Area: PG&E North Valley

Single Source Substation with more than 100 MW Load

- Load Served (MW) POTETIE!
Substation Mitigation
Select.. Select.. Select.. Select.. Select.. Select.. Select.. Select.. Select.. Select.. Calitinne

No single Source Substation with more than 100 MW Load.
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