2014-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E Central Valley Sierra - Summer Peak

“} Ca|if§>rnio 1ISO

Thermal Overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak

SIERA-SP-T-| 32218 DRUM 115 32244 - . ,

1 BRNSWCKP 115 2 B2_38_Higgins - Bell 115 kV Line B L-1 106.9 106.0 106.4 |Reduce Drum Generation
SIERA-SP-T-| 32394 PLACER  60.0 32228 . Long Term: Future Action Plan or

2 |PLACER 115 1 B2_68_Placer - Del Mar 60 kV Line B L <100 %96 1034 |placer 2nd 115160 KV transformer
SIERA-SP-T-| 32218 DRUM 115 32244 B2_38_Higgins - Bell 115 kV Line & e

3 BRNSWCKP 115 2 B1 18 ROLLINSF  6.60 UnitID 1 B L-1/G-1 994 99.0 99.4  |Explore potential mitigation
SIERA-SP-T-| 32308 COLGATE  60.0 32313 B2_46_Colgate - Smartville 60 kV Line No. 1 & -

4 |NRRWS2TP  60.0 2 B1_12_NARROWS2  13.80 UnitID 1 B LAG-1 ] 1078 ) <100 <100 Short term: Action Plan
SIERA-SP-T-| 32374 DRUM 60.0 32376 B2_49_Colgate-Grass Valley 60 kV Line & e

5 BONNIEN  60.0 1 B1 18 ROLLINSF  6.60 UnitID 1 B L-1/G-1 1034 104.7 111.2  |Explore potential mitigation
SIERA-SP-T-| 32376 BONNIEN  60.0 32367 B2_49_Colgate-Grass Valley 60 kV Line & o

6 CPEHRNTP  60.0 1 B1 18 ROLLINSE  6.60 Unit ID 1 B L-1/G-1 99.7 101.0 107.5  |Explore potential mitigation
SIERA-SP-T-| 32394 PLACER  60.0 32228 B2_68_Placer - Del Mar 60 kV Line & e

7 PLACER 115 1 B1 4 DRUM5 13.80 Unit ID 1 B L-1/G-1 <100 105.6 109.5 |Explore potential mitigation
SIERA-SP-T-| 32208 GLEAF TP 115 32214 RIO |C1-1_BUS FAULT AT 30330 RIO 0SO Short Term: Sierra Action Plan,

C1 Bus 101.1 <100 <100 |Long Term: New Rio Oso-Atlantic
8 0SO 1151 230.00 Bus 1 )
230 kV Line

SIERA-SP-T-| 32218 DRUM 115 32244 C1-13_BUS FAULT AT 32232 HIGGINS ,

9 BRNSWCKP 115 2 115.00 C1 Bus 129.2 127.2 127.6  [Reduce Drum Generation
SIERA-SP-T-| 32225 BRNSWKTP 115 32222 |C1-13_BUS FAULT AT 32232 HIGGINS .

10 DTCHEL2 115 1 115.00 C1 Bus 116.5 1154 115.3  |Reduce Drum Generation
SIERA-SP-T-| 32218 DRUM 115 32244 C1-14_BUS FAULT AT 32238 BELL PGE ,

11 BRNSWCKP 115 2 115.00 C1 Bus 106.7 105.9 106.3 [Reduce Drum Generation
SIERA-SP-T-| 30330 RIOOSO 230 30335  |C1-4_BUS FAULT AT 30337 GOLDHILL o1 Bus 014 072 <100 f:s"TT:rrr:‘ sg;r;iﬁcg‘;z_i'ﬁ:r’“ic

12 ATLANTC 230 1 230.00 Bus 2 ’ ' g '

230 kV Line
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2014-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E Central Valley Sierra - Summer Peak

“} Ca|if§>rnio 1ISO

Thermal overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
SIERA-SP-T-| 32018 GOLDHILL 115 32275 C1-7_BUS FAULT AT 32018 GOLDHILL .
13 CPMTAP 115 1 115.00 Bus 2E C1 Bus 112.2 <100 <100 |Short term: Action Plan
Short Term: Sierra Action Plan,
SIERA-SP-T-| 32250 ELDORAD 115 32481 C1-7_BUS FAULT AT 32018 GOLDHILL Long Term: Gold Hill SPS, Gold Hill -
14 APLHTAP2 115 2 115.00 Bus 2E C1 Bus 2406 254.2 2574 Missouri Flat 115 kV Lines
Reconductor
Short Term: Sierra Action Plan,
SIERA-SP-T-| 32250 ELDORAD 115 32482 C1-7_BUS FAULT AT 32018 GOLDHILL 1 Bus 1845 196.7 1990 Long Term: Gold Hill SPS, Gold Hill -
15 APLHTAP1 115 1 115.00 Bus 2E ' ' ' Missouri Flat 115 kV Lines
Reconductor
Short Term: Sierra Action Plan,
SIERA-SP-T-| 32255 PLCRVLT1 115 32261 C1-7_BUS FAULT AT 32018 GOLDHILL Cf Bus 1341 1401 1418 Long Term: Gold Hill SPS, Gold Hill -
16 MIZOU_T1 1151 115.00 Bus 2E a ' ' ' Missouri Flat 115 kV Lines
Reconductor
Short Term: Sierra Action Plan,
SIERA-SP-T-| 32261 MIZOU_T1 115 32267 C1-7_BUS FAULT AT 32018 GOLDHILL 1 Bus 125 175 118.9 Long Term: Gold Hill SPS, Gold Hill -
17 DIMOND_1 1151 115.00 Bus 2E ’ ’ ' Missouri Flat 115 kV Lines
Reconductor
Short Term: Sierra Action Plan,
SIERA-SP-T-| 32262 SHPRING1 115 32264 C1-7_BUS FAULT AT 32018 GOLDHILL Cf Bus 1124 <100 <100 Long Term: Gold Hill SPS, Gold Hill -
18 CLRKSVLT 115 1 115.00 Bus 2E u ’ Missouri Flat 115 kV Lines
Reconductor
Short Term: Sierra Action Plan,
SIERA-SP-T-| 32267 DIMOND_1 115 32262 C1-7_BUS FAULT AT 32018 GOLDHILL 1 Bus 1124 175 118.9 Long Term: Gold Hill SPS, Gold Hill -
19 SHPRING1 115 1 115.00 Bus 2E ’ ’ ' Missouri Flat 115 kV Lines
Reconductor
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Study Area: PG&E Central Valley Sierra - Summer Peak
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Thermal overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
Short Term: Sierra Action Plan,
SIERA-SP-T-| 32275 CPM TAP 115 32264 C1-7_BUS FAULT AT 32018 GOLDHILL 1 Bus 1123 <100 <100 Long Term: Gold Hill SPS, Gold Hill -
20 CLRKSVLT 115 1 115.00 Bus 2E ' Missouri Flat 115 kV Lines
Reconductor
Short Term: Sierra Action Plan,
SIERA-SP-T-| 32481 APLHTAP2 115 32257 C1-7_BUS FAULT AT 32018 GOLDHILL Long Term: Gold Hill SPS, Gold Hill -
21 PLCRVLT2 115 2 115.00 Bus 2E C1 Bus 240.5 254.1 2575 Missouri Flat 115 kV Lines
Reconductor
Short Term: Sierra Action Plan,
SIERA-SP-T-| 32482 APLHTAP1 115 32255 C1-7_BUS FAULT AT 32018 GOLDHILL Long Term: Gold Hill SPS, Gold Hill -
22 PLCRVLT1 115 1 115.00 Bus 2E C1 Bus 2220 2320 2341 Missouri Flat 115 kV Lines
Reconductor
Short Term: Sierra Action Plan,
SIERA-SP-T-| 31482 PALERMO 115 31506 C2-1_RIO OSO 230 kV Bus 1 and 2 - CB 202 2 CB 115.6 <100 <100 Long Term: South of Palermo 115 kV
23 HONCJT1 115 1 Failure ' Reinforcement Project and Rio Oso
230 kV BAAH Conversion
Short Term: Sierra Action Plan,
SIERA-SP-T-| 32200 PEASE 115 31506 C2-1_RIO 0OSO 230 kV Bus 1 and 2 - CB 202 2 CB 1155 <100 <100 Long Term: South of Palermo 115 kV
24 HONCJT1 115 1 Failure ' Reinforcement Project and Rio Oso
230 kV BAAH Conversion
Short Term: Sierra Action Plan,
SIERA-SP-T-| 32200 PEASE 115 32288 C2-1_RIO OSO 230 kV Bus 1 and 2 - CB 202 2 CB 128.2 <100 <100 Long Term: South of Palermo 115 kV
25 EMRYJ1T 1151 Failure ' Reinforcement Project and Rio Oso
230 kV BAAH Conversion
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Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
Short Term: Sierra Action Plan,
SIERA-SP-T-| 32206 BOGUE 115 32286 C2-1_RIO OSO 230 kV Bus 1 and 2 - CB 202 2 CB 110 <100 <100 Long Term: South of Palermo 115 kV
26 OLIVHJ3 1151 Failure ' Reinforcement Project and Rio Oso
230 kV BAAH Conversion
Short Term: Sierra Action Plan,
SIERA-SP-T-| 32208 GLEAF TP 115 32214 RIO |C2-1_RIO OSO 230 kV Bus 1 and 2 - CB 202 2 CB 1313 <100 <100 Long Term: South of Palermo 115 kV
27 0SO 115 1 Failure ' Reinforcement Project and Rio Oso
230 kV BAAH Conversion
Short Term: Sierra Action Plan,
SIERA-SP-T-| 32212 EINICOLS 115 32214 RIO |C2-1_RIO OSO 230 kV Bus 1 and 2 - CB 202 2 CB 1228 <100 <100 Long Term: South of Palermo 115 kV
28 0SO 115 1 Failure ' Reinforcement Project and Rio Oso
230 kV BAAH Conversion
Short Term: Sierra Action Plan,
SIERA-SP-T-{ 32290 OLIVH J1 115 32214 RIO [C2-1_RIO OSO 230 kV Bus 1 and 2 - CB 202 c2 CB 100 1 <100 <100 Long Term: South of Palermo 115 kV
29 0SO 115 1 Failure ' Reinforcement Project and Rio Oso
230 kV BAAH Conversion
Short Term: Sierra Action Plan,
SIERA-SP-T-| 32290 OLIVH J1 115 32288 C2-1_RIO OSO 230 kV Bus 1 and 2 - CB 202 2 CB 126.8 <100 <100 Long Term: South of Palermo 115 kV
30 EMRYJ1T 1151 Failure ' Reinforcement Project and Rio Oso
230 kV BAAH Conversion
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Study Area: PG&E Central Valley Sierra - Summer Peak
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Thermal overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer Summer Summer
Peak Peak Peak
Short Term: Sacramento Action Plan,
SIERA-SP-T-| 30330 RID OSO 230 30348 C2-2_RIO OSO 115 kV Bus 1 and 2 - CB 102 2 CB 109.1 <100 <100 Long Term: Vaca-Davis Voltage
31 BRIGHTON 230 1 Failure ' Conversion & Rio Oso 115 kV Bus
BAAH Conversion
Short Term: Sacramento Action Plan,
SIERA-SP-T-| 31962 WDLND_BM 115 31970 [C2-2_RIO OSO 115kV Bus 1and 2 - CB 102 2 CB 1213 <100 <100 Long Term: Vaca-Davis Voltage
32 WOODLD 115 1 Failure ' Conversion & Rio Oso 115 kV Bus
BAAH Conversion
Short Term: Sacramento Action Plan,
SIERA-SP-T-| 31962 WDLND_BM 115 31990 C2.-2_RIO 0SO 115kV Bus 1and 2 - CB 102 2 CB 100.7 <100 <100 Long Term: Vaga-Daws Voltage
33 DAVIS 115 1 Failure Conversion & Rio Oso 115 kV Bus
BAAH Conversion
Short Term: Sacramento Action Plan,
SIERA-SP-T-| 31978 DPWT_TP2 115 31984 C2.-2_RIO 0SO 115kV Bus 1 and 2 - CB 102 2 CB 106.3 <100 <100 Long Term: Vaga-Daws Voltage
34 BRIGHTN 115 1 Failure Conversion & Rio Oso 115 kV Bus
BAAH Conversion
Short Term: Sacramento Action Plan,
SIERA-SP-T-| 31984 BRIGHTN 115 31993 C2.-2_RIO 0OSO 115kV Bus 1and 2 - CB 102 2 CB 1338 <100 <100 Long Term: Vaga-Daws Voltage
35 BRKRJCT 115 1 Failure Conversion & Rio Oso 115 kV Bus
BAAH Conversion
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Study Area: PG&E Central Valley Sierra - Summer Peak
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Thermal overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
Short Term: Sacramento Action Plan,
SIERA-SP-T-| 31993 BRKRJCT 115 32001 C2-2_RIO OSO 115 kV Bus 1 and 2 - CB 102 Long Term: Vaca-Davis Voltage
3 |ucD.TP2 115 1 Failure c2 CB 1323 <100 <190 conversion & Rio Oso 115 kV Bus
BAAH Conversion
Short Term: Sacramento Action Plan,
SIERA-SP-T-| 32001 UCD_TP2 115 31990 CZ.-Z_RIO 0S0O 115kV Bus 1and 2 - CB 102 2 B 1318 <100 <100 Long Te.rm: Vaga-Daws Voltage
37 DAVIS 115 1 Failure Conversion & Rio Oso 115 kV Bus
BAAH Conversion
Short Term: Sierra Action Plan, Long
SIERA-SP-T-| 30330 RIO OSO 230 30335 C2-3_GOLDHILL 230 kV Bus 1 and 2 - CB 202 2 CB <100 1006 <100 Term: Gold Hill SPS and add 3rd
38 ATLANTC 230 1 Failure ’ Gold Hill 230/115 kV Transformer or
Pine Hill Sub
Short Term: Sierra Action Plan, Long
SIERA-SP-T-| 32214 RIO OSO 115 30330 RIO |C2-3_GOLDHILL 230 kV Bus 1 and 2 - CB 202 ) Term: Gold Hill SPS and add 3rd
. C2 CB diverge <100 <100 )
39 0SO 2301 Failure Gold Hill 230/115 kV Transformer or
Pine Hill Sub
Short Term: Sierra Action Plan, Long
SIERA-SP-T-| 32214 RIO OSO 115 30330 RIO [{C2-3_GOLDHILL 230 kV Bus 1 and 2 - CB 202 . Term: Gold Hill SPS and add 3rd
. C2 CB diverge <100 <100 .
40 0SO 230 2 Failure Gold Hill 230/115 kV Transformer or
Pine Hill Sub
Short Term: Sierra Action Plan, Long
SIERA-SP-T-| 32214 RIO OSO 115 32225 C2-3_GOLDHILL 230 kV Bus 1 and 2 - CB 202 ) Term: Gold Hill SPS and add 3rd
. C2 CB diverge <100 <100 .
41 BRNSWKTP 115 1 Failure Gold Hill 230/115 kV Transformer or
Pine Hill Sub

California ISO/MID/RT

October 30, 2014

Page 6 of 71




2014-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E Central Valley Sierra - Summer Peak

“} Ca|if§>rnio 1ISO

Thermal overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
Short Term: Sierra Action Plan, Long
SIERA-SP-T-| 32214 RIO OSO 115 32244 C2-3_GOLDHILL 230 kV Bus 1 and 2 - CB 202 2 CB diverae <100 <100 Term: Gold Hill SPS and add 3rd
42 BRNSWCKP 115 2 Failure g Gold Hill 230/115 kV Transformer or
Pine Hill Sub
Short Term: Sierra Action Plan, Long
SIERA-SP-T-| 32218 DRUM 115 32220 C2-3_GOLDHILL 230 kV Bus 1 and 2 - CB 202 c2 CB diverae 174.9 166.4 Term: Gold Hill SPS and add 3rd
43 DTCHFL1 115 1 Failure g ' ' Gold Hill 230/115 kV Transformer or
Pine Hill Sub
Short Term: Sierra Action Plan, Long
SIERA-SP-T-| 32218 DRUM 115 32222 C2-3_GOLDHILL 230 kV Bus 1 and 2 - CB 202 c2 CB diverae <100 <100 Term: Gold Hill SPS and add 3rd
44 DTCHFL2 1151 Failure g Gold Hill 230/115 kV Transformer or
Pine Hill Sub
Short Term: Sierra Action Plan, Long
SIERA-SP-T-| 32218 DRUM 115 32244 C2-3_GOLDHILL 230 kV Bus 1 and 2 - CB 202 , Term: Gold Hill SPS and add 3rd
. C2 CB diverge <100 <100 )
45 BRNSWCKP 115 2 Failure Gold Hill 230/115 kV Transformer or
Pine Hill Sub
Short Term: Sierra Action Plan, Long
SIERA-SP-T-| 32220 DTCH FL1 115 32224 C2-3_GOLDHILL 230 kV Bus 1 and 2 - CB 202 2 CB diverae 1105 105.7 Term: Gold Hill SPS and add 3rd
46 CHCGOPK 115 1 Failure g ’ ' Gold Hill 230/115 kV Transformer or
Pine Hill Sub
Short Term: Sierra Action Plan, Long
SIERA-SP-T-| 32224 CHCGO PK 115 32232 C2-3_GOLDHILL 230 kV Bus 1 and 2 - CB 202 2 CB diverae 134.4 129 4 Term: Gold Hill SPS and add 3rd
47 HIGGINS 115 1 Failure g ’ ' Gold Hill 230/115 kV Transformer or
Pine Hill Sub
Short Term: Sierra Action Plan, Long
SIERA-SP-T-| 32225 BRNSWKTP 115 32222 |C2-3_GOLDHILL 230 kV Bus 1 and 2 - CB 202 . Term: Gold Hill SPS and add 3rd
. C2 CB diverge <100 <100 .
48 DTCHFL2 115 1 Failure Gold Hill 230/115 kV Transformer or
Pine Hill Sub
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Study Area: PG&E Central Valley Sierra - Summer Peak
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Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
Short Term: Sierra Action Plan, Long
SIERA-SP-T-| 32228 PLACER 115 32238 C2-3_GOLDHILL 230 kV Bus 1 and 2 - CB 202 2 CB diverae <100 <100 Term: Gold Hill SPS and add 3rd
49 BELLPGE 115 1 Failure g Gold Hill 230/115 kV Transformer or
Pine Hill Sub
Short Term: Sierra Action Plan, Long
SIERA-SP-T-| 32232 HIGGINS 115 32238 C2-3_GOLDHILL 230 kV Bus 1 and 2 - CB 202 2 B diverae 108.9 1043 Term: Gold Hill SPS and add 3rd
50 BELL PGE 115 1 Failure g ' ' Gold Hill 230/115 kV Transformer or
Pine Hill Sub
Short Term: Sierra Action Plan, Long
SIERA-SP-T-| 32412 ATLANTIC 115 32228 C2-3_GOLDHILL 230 kV Bus 1 and 2 - CB 202 c2 CB <100 123.9 1311 Term: Gold Hill SPS and add 3rd
51 PLACER 115 1 Failure ' ' Gold Hill 230/115 kV Transformer or
Pine Hill Sub
short Term: Sierra Action Plan
SIERA-SP-T-| 32218 DRUM 115 32220 C2-4_GOLDHILL 115 kV Bus 1 and Bus 2 - CB . ) ’
50 DTCHFL1 115 1 102 Failure C2 CB 201.1 <100 <100 Long Term: new Atlantic - Placer 115
kV Line
short Term: Sierra Action Plan
SIERA-SP-T-| 32220 DTCH FL1 115 32224 C2-4_GOLDHILL 115kV Bus 1 and Bus 2 - CB . ) ’
53 CHCGOPK 115 1 102 Failure C2 CB 125.9 <100 <100 Long Term: new Atlantic - Placer 115
kV Line
short Term: Sierra Action Plan,
SIERA-SP-T-| 32224 CHCGO PK 115 32232 C2-4_QOLDHILL 115kV Bus 1 and Bus 2 - CB 2 B 1517 <100 <100 |Long Term: new Atlantic - Placer 115
54 HIGGINS 115 1 102 Failure .
kV Line
short Term: Sierra Action Plan,
SIERA-SP-T-| 32228 PLACER 115 32238 C2-4_QOLDHILL 115 kV Bus 1 and Bus 2 - CB 2 CB 1148 <100 <100 |Long Term: new Aflantic - Placer 115
55 BELLPGE 115 1 102 Failure >
kV Line
short Term: Sierra Action Plan
SIERA-SP-T-| 32232 HIGGINS 115 32238 C2-4_GOLDHILL 115 kV Bus 1 and Bus 2 - CB . ) ’
56 BELLPGE 115 1 102 Failure C2 CB 124.6 <100 <100 Iiz\(;nSnTeerm. new Atlantic - Placer 115
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Study Area: PG&E Central Valley Sierra - Summer Peak
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Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak

SIERA-SP-T-| 32214 RIOOSO 115 32356 |B2_10_Atlantic - Gold Hill 230 KV Line & e

57 [LINCLN 115 1 B2_6_Rio Oso - Atlantic 230 KV Line c3 N-1-1 1e.7 <100 <100 | Short term: Action Plan
SIERA-SP-T-| 32356 LINCLN 115 32404 SPI |B2_10_Atlantic - Gold Hill 230 KV Line & e

58 |ICT 115 1 B2_6_Rio Oso - Aflantic 230 kV Line ¢ VAT M2s ] <100 <100 Shortterm: Acton Plan
SIERA-SP-T-| 32398 ULTRAJT 115 32404 SPI |B2_10_Atlantic - Gold Hill 230 KV Line & e

59 |CT 115 1 B2_6_Rio Oso - Atlantic 230 kV Line e NAL ] 186 <100 | <100 Shortterm: Acton Plan
SIERA-SP-T-| 32398 ULTRAJT 115 32408  |B2_10_Atlantic - Gold Hill 230 KV Line & Iy

60  |PLSNTGR 115 1 B2_6_Rio Oso - Allantic 230 kV Line ¢ NAL ] 1307 <100 <100 Short term: Action Plan
SIERA-SP-T-| 32018 GOLDHILL ~ 115 32231  |B2_19_Placer - Gold Hill 115 KV Line No. 1 & o

61  |HORSHE2 1152 B2_36_Drum - Higgins 115 kV Line e N 11024 <100 <100 |Shorttemm: Action Plan
SIERA-SP-T-| 32018 GOLDHILL 115 32229  |B2_20_Placer - Gold Hill 115 KV Line No. 2 & e

62 |HORSHET 115 1 B2_36_Drum - Higgins 115 kV Line ¢ VAT 1005 <100 <100 Short term: Action Plan

B2_22_Missouri Flat - Gold Hill 115 kV No. 2

SIERA-SP-T-| 32018 GOLDHILL 115 32275 |\ 0 ¢ B9 21_Gold Hil - Clarksville 115 kv c3 N-1-1 150.9 <100 <100 |Short term: Action Plan

63  [CPMTAP 115 1 e

B2_22_Missouri Flat - Gold Hill 115 kV No. 2

SIERA-SP-T-| 32275CPMTAP 115 32264  |°°-°%- . . "

51 |OLRKSVLT 115 1 Eﬂi & B2_21_Gold Hill - Clarksville 115 kV c3 N-1-1 150.9 <100 <100 |Short term: Action Plan
SIERA-SP-T-| 32200 PEASE 115 32288 B2_3_Table Mountain(D)-Rio Oso 230 KV Line "

65  |[EMRYJ1 115 1 & B2_5_Colgate - Rio Oso 230 kV Line c3 N-1-1 1028 <100 <100 |Short term: Action Plan
SIERA-SP-T-| 32208 GLEAF TP 115 32214 RIO |B2_3_Table Mountain(D)-Rio Oso 230 KV Line "y

66 0S0 115 1 & B2.5 Colgate - Rio Oso 230 kV Line C3 N-1-1 104.5 <100 <100  |Short term: Action Plan
SIERA-SP-T-| 32290 OLIVH J1 115 32288  |B2_3_Table Mountain(D)-Rio Oso 230 KV Line o

67  |EMRYJ1 115 1 & B2_5_Colgate - Rio Oso 230 kV Line c3 N-1-1 1016 <100 <100 \Shortterm: Action Plan

California ISO/MID/RT

October 30, 2014

Page 9 of 71
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Study Area: PG&E Central Valley Sierra - Summer Peak
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Thermal overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
SIERA-SP-T-| 31984 BRIGHTN 115 31993  |B2_30_Rio Oso - Woodland #1 115 kV Line & o
68  [BRKRJICT 115 1 B2 31 Rio Oso - Woodiand 115kV Line No. 1 | °° N-1-1 108.9 1097 <100 |Explore potential mitigation
SIERA-SP-T-| 31993 BRKRJCT ~ 115 32001  |B2_30_Rio Oso - Woodland #1 115 KV Line & o
69  |UCD.TP2 115 1 B2 31_Rio Oso - Woodland 115 kV Line No. 1 | *° N-1-1 1076 | 1083 | <100 |Explore potential mitigation
SIERA-SP-T- 32001 UCD_TP2 115 31990  |B2_30_Rio Oso - Woodland #1 115 kV Line & o
70 DAVIS 115 1 B2_31_Rio Oso - Woodland 115 kV Line No. 1 C3 N-1-1 107.1 107.8 <100 |Explore potential mitigation
SIERA-SP-T-| 31960 MOBILCHE 115 31966  |B2_30_Rio Oso - Woodland #1 115 KV Line & o
71 |WODLNDJ1 115 1 B2 8 Rio Oso - Brighton 230 kV Line c3 N-1-1 %6 100.7 <100 |Explore potential mitigation
SIERA-SP-T-| 31960 MOBILCHE ~ 115 31970  |B2_30_Rio Oso - Woodland #1 115 kV Line & o
79 WOODLD 15 1 B2 8 Rio Oso - Brighton 230 kV Line C3 N-1-1 96.6 100.7 <100 |Explore potential mitigation
SIERA-SP-T-| 31965 KNIGHT! 115 31966  |B2_30_Rio Oso - Woodland #1 115 KV Line & o
73 |WODLNDJ 115 1 B2_8_Rio Oso - Brighton 230 kV Line c3 N-1-1 %7 100.7- | <100 |Explore potential mitigation
SIERA-SP-T-[ 32214 RID0OSO 115 31965  |B2_30_Rio Oso - Woodland #1 115 kV Line & o
74 KNIGHT1 115 1 B2 8 Rio Oso - Brighton 230 kV Line C3 N-1-1 100.0 104.0 <100 |Explore potential mitigation
SIERA-SP-T-| 31984 BRIGHTN 115 31993  |B2_31_Rio Oso - Woodland 115 kV Line No. 1 o
75 [BRKRJICT 115 1 8 B2 30_Rio Oso - Woodland #1 115 kV Line | N-1-1 108.9 109.7 <100 |Explore potential mitigation
SIERA-SP-T-| 31993 BRKRJCT ~ 115 32001  |B2_31_Rio Oso - Woodland 115 KV Line No. 1 o
76 |uco_TP2 115 1 & B2.30_Rio Oso - Woodland #1 115 kV Line |  °° N-1-1 1076 108.3 <100 |Explore potential mitigation
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Study Area: PG&E Central Valley Sierra - Summer Peak
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Thermal overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak

SIERA-SP-T-| 32001 UCD_TP2 115 31990  |B2_31_Rio Oso - Woodland 115 KV Line No. 1 o

77 |pavis 115 1 & B2.30_Rio Oso - Woodland #1 115 kV Line |  °° N-1-1 1071 107.8 <100 |Explore potential mitigation
SIERA-SP-T-| 31964 KNIGHT2 115 31968  |B2_31_Rio Oso - Woodland 115 KV Line No. 1 o

78 WODLNDJ2 115 2 & B2_8_Rio Oso - Brighton 230 kV Line C3 N-1-1 103.2 107.4 <100 [Explore potential mitigation
SIERA-SP-T-| 32214 RIDOSO 115 31964  |B2_31_Rio Oso - Woodland 115 KV Line No. 1 o

79 KNIGHT2 115 2 & B2 8_Rio Oso - Brighton 230 kV Line C3 N-1-1 103.2 107.4 <100 |Explore potential mitigation
SIERA-SP-T-| 32214 RIDOSO 115 31986  |B2_31_Rio Oso - Woodland 115 KV Line No. 1 o

80 W.SCRMNO 115 1 & B2.8_Rio Oso - Brighton 230 kV Line C3 N-1-1 100.8 105.0 <100 |Explore potential mitigation
SIERA-SP-T-| 31962 WDLND_BM 115 31990 |B2_32_Rio Oso - West Sacramento 115 kV o

81 |DAVIS 115 1 Line & B2 8 Rio Oso - Brighton 230 kV Line |  °° N-1-1 1225 129 <100 |Explore potential mitigation
SIERA-SP-T-| 32018 GOLDHILL 115 32231  |B2_36_Drum - Higgins 115 KV Line & o

82  |HORSHE2 115 2 B2_19_Placer - Gold Hill 115 kV Line No. 1 c3 N-1-1 102 <100 <100 |Short term: Action Plan
SIERA-SP-T-| 32018 GOLDHILL 115 32229  |B2_36_Drum - Higgins 115 kV Line & o

83  |HORSHE1 115 1 B2_20_Placer - Gold Hill 115 KV Line No. 2 c3 N-1-1 1015 <100 <100 |Short term: Action Plan
SIERA-SP-T-| 32018 GOLDHILL 115 30337  |B2_36_Drum - Higgins 115 KV Line & o

84  |GOLDHILL 230 2 B3_7_Goldhill #1 230/115 kV Transformer c3 N-1-1 107.9 <100 <100 |Short term: Action Plan
SIERA-SP-T-| 32018 GOLDHILL 115 30337  |B2_36_Drum - Higgins 115 kV Line & o

85  |GOLDHILL 230 1 B3_8_Goldhill #2 230/115 KV Transformer c3 N-1-1 107.7 <100 <100 |Short term: Action Plan

California ISO/MID/RT

October 30, 2014
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2014-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E Central Valley Sierra - Summer Peak

“2‘ Co|if§>rnio 1ISO

Thermal overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak

SIERA-SP-T-| 32394 PLACER ~ 60.0 32228  |B2_37_Placer - Bell 115 kV Line & o

86 PLACER 115 1 B2 68_Placer - Del Mar 60 kV Line C3 N-1-1 <100 124.1 122.0  |Explore potential mitigation
SIERA-SP-T-| 31482 PALERMO 115 31506  |B2_5_Colgate - Rio Oso 230 kV Line & e

87 |HONCJT1 115 1 B2_15_Palermo-Nicolaus 115 kV Line ¢ N1 10131 <100 <100 |Shortterm: Action Plan
SIERA-SP-T-| 32200 PEASE 115 31506 B2_5_Colgate - Rio Oso 230 kV Line & e

88  |HONCJT1 115 1 B2_15_Palermo-Nicolaus 115 KV Line c3 N-1-1 1013 <100 <100 \Shortterm: Action Plan
SIERA-SP-T-| 32200 PEASE 115 32288 B2_5_Colgate - Rio Oso 230 kV Line & .

80 |[EMRYJT 115 1 B2_3 Table Mountain(D)-Rio Oso 230 kV Line | *° N-1-1 1028 1 <100 <100 \Shortterm: Action Plan
SIERA-SP-T-| 32208 GLEAF TP 115 32214 RIO [B2_5_Colgate - Rio Os0 230 KV Line & o

90 [0SO 115 1 B2_3 Table Mountain(D)-Rio Oso 230 kV Line | °° N-1-1 1045 <100 <100 \Shortterm: Action Plan
SIERA-SP-T-| 32290 OLIVH J1 115 32288  |B2_5_Colgate - Rio Oso 230 kV Line & o

91 |EMRYJ1 115 1 B2_3 Table Mountain(D)-Rio Oso 230 kV Line | °° N-1-1 1016 <100 <100 \Shortterm: Action Plan
SIERA-SP-T-| 32214 RIDOSO 115 32356  |B2_6_Rio Oso - Atlantic 230 kV Line & e

92 |LNCLN 115 1 B2_10_Atlantic - Gold Hill 230 KV Line c3 N-1-1 1e.7 <100 <100 |Short term: Action Plan
SIERA-SP-T-| 32356 LINCLN 115 32404 SPI |B2_6_Rio Oso - Alantic 230 kV Line & e

93 [eT 115 1 B2_10_Atlantic - Gold Hill 230 KV Line c3 N-1-1 125 <100 <100 |Short term: Action Plan
SIERA-SP-T-| 32398 ULTRAJT 115 32404 SPI [B2_6_Rio Oso - Atlantic 230 kV Line & Iy

o |cT 1151 B2_10_Atlantic - Gold Hill 230 kV Line ¢ N 1166 | <100 <100 |Short term: Acton Plan
SIERA-SP-T-| 32398 ULTRAJT 115 32408  |B2_6_Rio Oso - Alantic 230 kV Line & e

95  |PLSNTGR 115 1 B2_10_Atlantic - Gold Hill 230 kV Line ¢ N 107 <100 <100 |Shortterm: Action Plan
SIERA-SP-T-| 32304 PLACER  60.0 32228  |B2_68_Placer - Del Mar 60 kV Line & o

9% PLACER 115 1 B2 37 Placer - Bell 115 KV Line C3 N-1-1 <100 124.1 122.0  |Explore potential mitigation
SIERA-SP-T-| 31960 MOBILCHE 115 31966  |B2_8_Rio Oso - Brighton 230 kV Line & o

97  |WODLNDJ1 115 1 B2_30_Rio Oso - Woodland #1 115 KV Line c3 N-1-1 %6 100.7 <100 |Explore potential mitigation

California ISO/MID/RT

October 30, 2014
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2014-2015 I1SO Reliability Assessment - Study Results
Study Area: PG&E Central Valley Sierra - Summer Peak

“} Ca|if§>rnio 1ISO

Thermal overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
SIERA-SP-T-| 31960 MOBILCHE 115 31970  |B2_8_Rio Oso - Brighton 230 kV Line & o
98  |woopLD 115 1 B2_30_Rio Oso - Woodland #1 115 kV Line c3 N-1-1 %6 1007 <100 |Explore potential mitigation
SIERA-SP-T-| 31965 KNIGHT1 115 31966  |B2_8 Rio Oso - Brighton 230 kV Line & o
99  |WODLNDJ1 115 1 B2 30_Rio Oso - Woodland #1115 KV Line c3 N-1-1 %.7 100.7 <100 |Explore potential mitigation
SIERA-SP-T-| 32214 RIOOSO 115 31965  |B2_8_Rio Oso - Brighton 230 kV Line & o
100 [KNIGHT1 115 1 B2_30_Rio Oso - Woodland #1 115 kV Line c3 N-1-1 1000 104.0 <100 |Explore potential mitigation
SIERA-SP-T-| 31964 KNIGHT2 115 31968  |B2_8 Rio Oso - Brighton 230 kV Line & o
101 |WODLNDJ2 115 2 B2 31 Rio Oso - Woodland 115kV Line No. 1 |~ °° N-1-1 1032 1 1074 <100 |Explore potential mitigation
SIERA-SP-T-| 32214 RIDOSO 115 31964  |B2_8_Rio Oso - Brighton 230 kV Line & o
102 [KNIGHT2 115 2 B2 31 Rio Oso - Woodland 115 kV Line No. 1 |~ °° N-1-1 103.2 107:4 <100 |Explore potential mitigation
SIERA-SP-T-[ 32214 RIDOSO 115 31986  |B2_8 Rio Oso - Brighton 230 kV Line & o
103 |W.SCRMNO 115 1 B2 31 Rio Oso - Woodland 115 kV Line No. 1 | °° N-1-1 1008 1 1050 <100 |Explore potential mitigation
B2_8_Rio Oso - Brighton 230 kV Line &
SIERA-SP-T-| 31962 WDLND_BM 115 31970  [25-S-"° o
104 WOODLD 115 1 IiiﬁZ_Rm Oso - West Sacramento 115 kV C3 N-1-1 105.4 111.4 <100 |Explore potential mitigation
B2_8_Rio Oso - Brighton 230 kV Line &
SIERA-SP-T-| 31962 WDLND_BM 115 31990 B2_32_Rio Oso - West Sacramento 115 kV Cc3 N-1-1 1225 129.1 <100  |Explore potential mitigation
105  |DAVIS 115 1 "
SIERA-SP-T-| 32018 GOLDHILL 115 30337  |B3_7_Goldhill #1 230/115 KV Transformer & o
106  |GOLDHILL 230 2 B2_36_Drum - Higgins 115 KV Line c3 N-1-1 107:9 <100 <100 \Shortterm: Action Plan

California ISO/MID/RT October 30, 2014 Page 13 of 71



2014-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E Central Valley Sierra - Summer Peak

“} Ca|if§>rnio 1ISO

Thermal overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer Summer Summer
Peak Peak Peak

SIERA-SP-T-| 32214 RID0OSO 115 30330 RIO |B3_7_Goldhill #1 230/115 KV Transformer & . o

107 [0SO 230 1 B3_8_Goldhill #2 230/115 kV Transformer c3 N-1-1 diverge <100 <100 |Short term: Action Plan
SIERA-SP-T-| 32214 RIDOSO 115 30330 RIO |B3_7_Goldhill #1 230/115 KV Transformer & . o

108 |0SO 230 2 B3_8_Goldhill #2 2301115 kV Transformer c3 N-A-1 | diverge | <100 <100 |Short term: Action Plan
SIERA-SP-T-| 32214 RIDOSO 115 32225  |B3_7_Goldhill #1 230/115 KV Transformer & . o

109  [BRNSWKTP 115 1 B3_8_Goldhill #2 230/115 kV Transformer . N-1-1 diverge <100 <100 |Short term: Action Plan
SIERA-SP-T-| 32214 RIDOSO 115 32244 |B3_7_Goldhill #1 230/115 KV Transformer & . o

110 |BRNSWCKP 115 2 B3_8_Goldhill #2 2301115 kV Transformer c3 N-A-1 | diverge | <100 <100 |Short term: Action Plan
SIERA-SP-T-| 32218 DRUM 115 32220 B3_7_Goldhill #1 230/115 kV Transformer & . o

111 [DTCHFL1 115 1 B3_8_Goldhill #2 230/115 kV Transformer c3 N-1-1 diverge | 160.7 1608 |Explore potential mitigation
SIERA-SP-T-| 32218 DRUM 115 32222 B3_7_Goldhill #1 230/115 KV Transformer & . o

112 [DTCHFL2 115 1 B3_8_Goldhill #2 230/115 kV Transformer c3 N-A-1 | diverge | <100 <100 |Short term: Action Plan
SIERA-SP-T-| 32218 DRUM 115 32244 B3_7_Goldhill #1 230/115 kV Transformer & . o

113 [BRNSWCKP 115 2 B3_8_Goldhill #2 230/115 kV Transformer c3 N-1-1 diverge <100 <100 |Short term: Action Plan
SIERA-SP-T-| 32220 DTCHFL1 115 32224  |B3_7_Goldhill #1 230/115 KV Transformer & . o

114 |CHCGOPK 115 1 B3_8_Goldhill #2 230/115 kV Transformer c3 N-1-1 diverge | 1023 1023 |Explore potential mitigation
SIERA-SP-T-| 32224 CHCGOPK 115 32232  |B3_7_Goldhill #1 230/115 KV Transformer & . o

115  [HIGGINS 115 1 B3_8_Goldhill #2 230/115 kV Transformer c3 N-1-1 diverge | 1255 1255 |Explore potential mitigation

California ISO/MID/RT

October 30, 2014
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2014-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E Central Valley Sierra - Summer Peak

“} Ca|if§>rnio 1ISO

Thermal overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak

SIERA-SP-T-| 32225 BRNSWKTP 115 32222  |B3_7_Goldhill #1 230/115 KV Transformer & . o

116 [DTCHFL2 115 1 B3_8_Goldhill #2 230/115 kV Transformer c3 N-1-1 diverge <100 <100 |Short term: Action Plan
SIERA-SP-T-| 32228 PLACER 115 32238 |B3_7_Goldhill #1 230/115 KV Transformer & . o

117 |BELLPGE 115 1 B3_8_Goldhill #2 2301115 KV Transformer c3 N4 | diverge | <100 <100 |Short term: Action Plan
SIERA-SP-T-| 32229 HORSHE! 115 32233  |B3_7_Goldhill #1 230/115 KV Transformer & o

118 [NEWCSTL1 115 1 B3_8_Goldhill #2 230/115 kV Transformer c3 N-1-1 <100 1004 101.7 |Explore potential mitigation
SIERA-SP-T-| 32232 HIGGINS 115 32238 |B3_7_Goldhill #1 230/115 KV Transformer & . o

119 [BELLPGE 115 1 B3_8_Goldhill #2 230/115 kV Transformer c3 N4 | dverge | 101.2 | 1011 |Explore potential mitigation
SIERA-SP-T-| 32233 NEWCSTLY 115 32236  |B3_7_Goldhill #1 230/115 KV Transformer & o

120 [FLINT1 115 1 B3_8_Goldhill #2 230/115 kV Transformer c3 N-1-1 <100 %3 996 |Explore potential mitigation
SIERA-SP-T-| 32236 FLINT1 115 32228 B3_7_Goldhill #1 230/115 kV Transformer & o

121 |PLACER 115 1 B3_8_Goldhill #2 230/115 KV Transformer c3 N-1-1 <100 %3 995 |Explore potential mitigation
SIERA-SP-T-| 32412 ATLANTIC 115 32228  |B3_7_Goldhill #1 230/115 KV Transformer & o

122 |PLACER 115 1 B3_8_Goldhill #2 230/115 kV Transformer c3 N-1-1 <100 1334 1360 |Explore potential mitigation
SIERA-SP-T-| 32018 GOLDHILL 115 30337  |B3_8_Goldhill #2 230/115 KV Transformer & o

123 |GOLDHILL 230 1 B2_36_Drum - Higgins 115 kV Line c3 N-1-1 107.7 <100 <100 |Short term: Action Plan
SIERA-SP-T-| 32214 RIDOSO 115 30330 RIO |B3_8_Goldhill #2 230/115 KV Transformer & . o

124 [0SO 230 1 B3_7_Goldhill #1 230/115 kV Transformer c3 N-1-1 diverge <100 <100 |Short term: Action Plan

California ISO/MID/RT

October 30, 2014
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2014-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E Central Valley Sierra - Summer Peak

“} Ca|if§>rnio 1ISO

Thermal overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak

SIERA-SP-T-| 32214 RIDOSO 115 30330 RIO |B3_8_Goldhill #2 230/115 KV Transformer & . o

125 [0SO 230 2 B3_7_Goldhill #1 230/115 kV Transformer c3 N-1-1 diverge <100 <100 |Short term: Action Plan
SIERA-SP-T-| 32214 RIDOSO 115 32225  |B3_8_Goldhill #2 230/115 KV Transformer & . o

126 [BRNSWKTP 115 1 B3_7_Goldhill #1 2301115 KV Transformer c3 N4 | diverge | <100 <100 |Short term: Action Plan
SIERA-SP-T-| 32214 RIDOSO 115 32244 |B3_8_Goldhill #2 230/115 KV Transformer & . o

127 [BRNSWCKP 115 2 B3_7_Goldhill #1 230/115 kV Transformer c3 N-1-1 diverge <100 <100 |Short term: Action Plan
SIERA-SP-T-| 32218 DRUM 115 32220 B3_8_Goldhill #2 230/115 kV Transformer & . o

128 |DTCHFL1 115 1 B3_7_Goldhill #1 230/115 kV Transformer c3 N-1-1 diverge | 1607 160.6|Explore potential mitigation
SIERA-SP-T-| 32218 DRUM 115 32222 B3_8_Goldhill #2 230/115 kV Transformer & . o

129 [DTCHFL2 115 1 B3_7_Goldhill #1 230/115 kV Transformer c3 N-1-1 diverge <100 <100 |Short term: Action Plan
SIERA-SP-T-| 32218 DRUM 115 32244 B3_8_Goldhill #2 230/115 kV Transformer & . o

130 [BRNSWCKP 115 2 B3_7_Goldhill #1 230/115 KV Transformer c3 A1 | diverge | <100 <100 |Short term: Action Plan
SIERA-SP-T-| 32220 DTCHFL1 115 32224  |B3_8_Goldhill #2 230/115 KV Transformer & . o

131 [CHCGOPK 115 1 B3_7_Goldhill #1 230/115 kV Transformer c3 N-1-1 diverge | 1023 1023 |Explore potential mitigation
SIERA-SP-T-| 32224 CHCGOPK 115 32232  |B3_8_Goldhill #2 230/115 KV Transformer & . o

132 |HIGGINS 115 1 B3_7_Goldhill #1 230/115 kV Transformer c3 N-1-1 diverge | 1255 1255 |Explore potential mitigation
SIERA-SP-T-| 32225 BRNSWKTP 115 32222  |B3_8_Goldhill #2 230/115 KV Transformer & . o

133 |DTCHFL2 115 1 B3_7_Goldhill #1 230/115 kV Transformer c3 N-1-1 diverge | <100 <100 \Shortterm: Action Plan

California ISO/MID/RT
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2014-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E Central Valley Sierra - Summer Peak

“} Ca|if§>rnio 1ISO

Thermal overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak

SIERA-SP-T-| 32228 PLACER 115 32238 |B3_8_Goldhill #2 230/115 KV Transformer & . o

134 |BELLPGE 115 1 B3_7_Goldhill #1 230/115 kV Transformer c3 N-1-1 diverge <100 <100 \Shortterm: Action Plan
SIERA-SP-T-| 32229 HORSHE! 115 32233  |B3_8_Goldhill #2 230/115 KV Transformer & o

135 [NEWCSTL1 115 1 B3_7_Goldhill #1 2301115 KV Transformer c3 N-1-1 <100 1004 1 101.7|Explore potential mitigation
SIERA-SP-T-| 32232 HIGGINS 115 32238 |B3_8_Goldhill #2 230/115 KV Transformer & . o

136 [BELLPGE 115 1 B3_7_Goldhill #1 230/115 kV Transformer c3 N-1-1 diverge | 101.2 1011 |Explore potential mitigation
SIERA-SP-T-| 32233 NEWCSTL1 115 32236  |B3_8_Goldhill #2 230/115 KV Transformer & o

137 |FUNT1 115 1 B3_7_Goldhill #1 2301115 KV Transformer c3 N-1-1 <100 %3 996 |Explore potential mitigation
SIERA-SP-T-| 32236 FLINT1 115 32228 B3_8_Goldhill #2 230/115 kV Transformer & o

138 |PLACER 115 1 B3_7_Goldhill #1 230/115 kV Transformer c3 N-1-1 <100 %3 995 |Explore potential mitigation
SIERA-SP-T-| 32412 ATLANTIC 115 32228 |B3_8_Goldhill #2 230/115 KV Transformer & o

139 |PLACER 115 1 B3_7_Goldhill #1 230/115 kV Transformer c3 N-1-1 <100 1334 | 1360 |Explore potential mitigation

. . Short Term: Reduce Drum Gen, Long

SIERA-SP-T-| 32218 DRUM 115 32220 C5_11_Drum-Rio Oso No. 1 115 KV Line & , ! ’

140 DTCHFLT 115 1 Drum-Rio Oso No. 2 115 k C5 DCTL 109.8 108.3 108.7 I;ren;.?l’\)lew Atlantic-Placer 115 kV
SIERA-SP-T-| 31962 WDLND_BM 115 31970  [C5_15_Rio Oso-Woodiand No. 1 115kV Line &| o DCTL 1035 105.7 <100 f:r? rtTTsrrr:]-: \?aas;a[;naev?;ovﬁlctgor; e

141 |woODLD 115 1 Rio Oso-Woodland No. 2 115 kV Line : : g lerm. vaca- g

Conversion

SIERA-SP-T-| 31984 BRIGHTN 115 31993 |C5_15_Rio Oso-Woodiand No. 1 115 kV Line &| o oot | 10ss | 1007 | <to0 f:r?“TT:m 3:;;6[’)“;?;0\/‘(\)‘&202 Pan.

142 |BRKRICT 115 1 Rio Oso-Woodland No. 2 115 kV Line ' ' Con%ersion' g

California ISO/MID/RT

October 30, 2014
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2014-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E Central Valley Sierra - Summer Peak

“} Ca|if§>rnio 1ISO

Thermal overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
SIERA-SP-T-| 31993 BRKRICT 115 32001  |C5_15_Rio Oso-Woodland No. 1 115 KV Line &| o oot 076 1083 <100 fgg”TT:rrr:‘ \?:(far?énaev?;ovﬁﬁgc’g Plan,
143 UCD_TP2 1151 Rio Oso-Woodland No. 2 115 kV Line ' ' 9 o g
Conversion
SIERA-SP-T-| 32001 UCD_TP2 115 31990 C5_15_Rio Oso-Woodland No. 1 115 kV Line & c5 DCTL 107.1 107.8 <100 Egr? rt;:rrr:?-: \?:((;::Er)naevri]:;ovlgfl;ttzlior; en
144 DAVIS 115 1 Rio Oso-Woodland No. 2 115 kV Line ' ' g . 9
Conversion
. . Short Term: Sierra Action Plan
SIERA-SP-T-| 32218 DRUM 115 32220 C5_19_Placer-Gold Hill No. 1 115 kV Line & . ) ’
145 DTCHELA 115 1 Placer-Gold Hill No. C5 DCTL 127.9 <100 <100 Long Term: New Atlantic - Placer 115
kV Line
. . Short Term: Sierra Action Plan
SIERA-SP-T-| 32224 CHCGO PK 115 32232 C5_19_Placer-Gold Hill No. 1 115 kV Line & . ) '
146 HIGGINS 115 1 Placer-Gold Hill No. C5 DCTL 106.4 <100 <100 Long Term: New Atlantic - Placer 115
kV Line
. . . . Short Term: Sierra Action Plan
SIERA-SP-T-| 32214 RIO 0OSO 115 30330 RIO [C5_2_Rio Oso-Atlantic 230 kV Line & Rio Oso- . ) ’
147 0S0 230 1 Gold Hill 230 KV Li C5 DCTL 101.0 <100 <100 Long Term: New Atlantic - Placer 115
kV Line
, . . . Short Term: Sierra Action Plan
SIERA-SP-T-| 32214 RIOOSO 115 30330 RIO [C5_2_Rio Oso-Atlantic 230 kV Line & Rio Oso- . . ’
148 0SO 230 2 Gold Hill 230 kV Li C5 DCTL 100.2 <100 <100 Long Term: New Atlantic - Placer 115
kV Line
. . . . Short Term: Sacramento Action
SIERA-SP-T-| 31962 WDLND_BM 115 31990 |C5_3_Rio Oso-Brighton 230 kV Line & Rio Oso-| . ;
149 DAVIS 115 1 Lockeford 230 KV Li C5 DCTL 101.0 106.5 <100 [Plan, Lopg Term: Vaca-Davis Voltage
Conversion
, . Short Term: Sierra Action Plan
SIERA-SP-T-| 32200 PEASE 115 32288 C5_5_Colgate-Rio Oso 230 kV Line & Table ) ’
150 EMRYJ1 115 1 Mountain-Rio Oso 230 k C5 DCTL 102.8 <100 <100 Lopg term: South qf Palermo 115 kV
Reinforcement Project
. . Short Term: Sierra Action Plan
SIERA-SP-T-| 32208 GLEAF TP 115 32214 RIO |C5_5_Colgate-Rio Oso 230 kV Line & Table ) ’
151 0S0 115 1 Mountain-Rio Oso 230 k C5 DCTL 104.6 <100 <100 |Long term: South of Palermo 115 kV

Reinforcement Project

California ISO/MID/RT
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2014-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E Central Valley Sierra - Summer Peak

“‘1‘ California ISO

Thermal Overloads Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak

, . Short Term: Sierra Action Plan

SIERA-SP-T-| 32290 OLIVH J1 115 32288 C5_5_Colgate-Rio Oso 230 kV Line & Table ) ’
152 EMRYJ 115 1 Mountain-Rio Oso 230 k C5 DCTL 101.6 <100 <100 |Long term: South of Palermo 115 kV

Reinforcement Project

California ISO/MID/RT

October 30, 2014

Page 19 of 71



2014-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E Central Valley Sierra - Spring Peak

“} Ca|if§>rnio 1ISO

Thermal overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Category 2019 Sprin Potential Mitigation Solutions
Description | N/A PInG | Ny
Peak

SIERA-SpP-T| 32394 PLACER  60.0 32228 . .

1 PLACER 115 1 B2_19_Placer - Gold Hill 115 kV Line No. 1 B L-1 125.7 Add Placer 2nd XFMR
SIERA-SpP-T| 32218 DRUM 115 32244 - . Add third Hill 230/115 kV transformer

9 BRNSWCKP 115 2 B2_38_Higgins - Bell 115 kV Line B L-1 108.3 ot pine Hill Sub
SIERA-SpP-T{ 32225 BRNSWKTP 115 32222 . . Add third Hill 230/115 kV transformer

3 DTCHEL2 115 1 B2_38_Higgins - Bell 115 kV Line B L-1 102.2 ot pine Hill Sub
SIERA-SpP-T{ 32314 SMRTSVLE  60.0 32349 . . e

4 BEALE2J1  60.0 1 B2_5_Colgate - Rio Oso 230 kV Line B L-1 105.3 Explore potential mitigation
SIERA-SpP-T| 32394 PLACER  60.0 32228 . .

5 PLACER 115 1 B2_72_New Atlantic - Placer 115 kV Line B L-1 125.7 Add Placer 2nd XFMR
SIERA-SpP-T{ 32218 DRUM 115 32244 B2_38_Higgins - Bell 115 kV Line & e

6  [BRNSWCKP 115 2 B1 18 ROLLINSF  6.60 UnitID 1 B L-A/G- 101.9 Explore potential mitigation
SIERA-SpP-T| 32394 PLACER  60.0 32228 B2_19_Placer - Gold Hill 115 kV Line No. 1 & o

7 PLACER 115 1 B1 40_RIO0SO 230,00 Unit ID 1 B L-1/G-1 146.4 Explore potential mitigation
SIERA-SpP-T{ 32218 DRUM 115 32244 C1-13_BUS FAULT AT 32232 HIGGINS Cf Bus 178 Add third Hill 230/115 kV transformer

8 BRNSWCKP 115 2 115.00 a ' ot pine Hill Sub
SIERA-SpP-T| 32225 BRNSWKTP 115 32222 |C1-13_BUS FAULT AT 32232 HIGGINS 1 Bus 119 Add third Hill 230/115 kV transformer

9 DTCHFL2 115 1 115.00 ’ ot pine Hill Sub
SIERA-SpP-T{ 32218 DRUM 115 32244 C1-14_BUS FAULT AT 32238 BELL PGE L

10 BRNSWCKP 115 2 115.00 C1 Bus 107.6 Explore potential mitigation
SIERA-SpP-T| 32225 BRNSWKTP 115 32222 |C1-4_BUS FAULT AT 30337 GOLDHILL

11 DTCHFL2 115 1 930.00 Bus 2 C1 Bus 101.5 Add Placer 2nd XFMR
SIERA-SpP-T| 32394 PLACER  60.0 32228 C1-6_BUS FAULT AT 32018 GOLDHILL

19 PLACER 115 1 115.00 Bus 1E C1 Bus 134.2 Add Placer 2nd XFMR
SIERA-SpP-T| 32394 PLACER  60.0 32228 C1-7_BUS FAULT AT 32018 GOLDHILL

13 PLACER 115 1 115.00 Bus 2E C1 Bus 134.3 Add Placer 2nd XFMR
SIERA-SpP-T| 32250 ELDORAD 115 32481 C1-7_BUS FAULT AT 32018 GOLDHILL

14 APLHTAP? 115 2 115.00 Bus 2E C1 Bus 132.1 Add Placer 2nd XFMR
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2014-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E Central Valley Sierra - Spring Peak

“} Ca|if§>rnio 1ISO

Thermal overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Category 2019 Sprin Potential Mitigation Solutions
Description | N/A PG | \ja
Peak

SIERA-SpP-T{ 32250 ELDORAD 115 32482 C1-7_BUS FAULT AT 32018 GOLDHILL

15 APLHTAPT 115 1 115.00 Bus 2E C1 Bus 119.0 Add Placer 2nd XFMR
SIERA-SpP-T| 32394 PLACER  60.0 32228 C1-7_BUS FAULT AT 32018 GOLDHILL

16 PLACER 115 1 115.00 Bus 2E C1 Bus 125.8 Add Placer 2nd XFMR
SIERA-SpP-T| 32481 APLHTAP2 115 32257 C1-7_BUS FAULT AT 32018 GOLDHILL

17 PLCRVLT? 115 2 115.00 Bus 2E C1 Bus 132.2 Add Placer 2nd XFMR
SIERA-SpP-T| 32482 APLHTAP1 115 32255 C1-7_BUS FAULT AT 32018 GOLDHILL

18 PLCRVLTI 115 1 115.00 Bus 2E C1 Bus 143.5 Add Placer 2nd XFMR
SIERA-SpP-T{ 32314 SMRTSVLE  60.0 32349 C1-19_BUS FAULT AT 32320 MRYSVLLE . .

19 BEALE2J1  60.0 1 60.00 C1 Bus 101.0 Sierrra Action Plan
SIERA-SpP-T| 32218 DRUM 115 32220 C2-3_GOLDHILL 230 kV Bus 1 and 2 - CB 202 c2 CB 106.6 Add third Hill 230/115 kV transformer

20 DTCHFL1 115 1 Failure ' ot pine Hill Sub
SIERA-SpP-T| 32224 CHCGO PK 115 32232 C2-3_GOLDHILL 230 kV Bus 1 and 2 - CB 202 2 CB 108.2 Add third Hill 230/115 kV transformer

21 HIGGINS 115 1 Failure ' ot pine Hill Sub
SIERA-SpP-T| 32394 PLACER  60.0 32228 C2-3_GOLDHILL 230 kV Bus 1 and 2 - CB 202

99 PLACER 115 1 Failure C2 CB 109.0 Add Placer 2nd XFMR
SIERA-SpP-T| 32394 PLACER  60.0 32228 C2-4_GOLDHILL 115 kV Bus 1 and Bus 2 - CB

23 PLACER 115 1 102 Failure C2 CB 135.9 Add Placer 2nd XFMR
SIERA-SpP-T{ 31962 WDLND_BM 115 31990 |[B2_32_Rio Oso - West Sacramento 115 kV c3 N-1-1 114 Explore potential mitigation

24 [DAVIS 115 1 Line & B2_8_Rio Oso - Brighton 230 KV Line " : plore p g
SIERA-SpP-T{ 32214 RIO OSO 115 32225 B2_34_Drum - Rio Oso 115 kV No. 2 Line & e

25 |BRNSWKTP 115 1 B2_38_Higgins - Bell 115 KV Line c3 N-1-1 174.5 Explore potential mitigation
SIERA-SpP-T{ 32214 RIO 0SO 115 32244 B2_33_Drum - Rio Oso 115 kV No. 1 Line & . I

26 |[BRNSWCKP 115 2 B2_38_Higgins - Bell 115 KV Line c3 N-1-1 144.8 Explore potential mitigation
SIERA-SpP-T{ 32218 DRUM 115 32220 B2_33_Drum - Rio Oso 115 kV No. 1 Line & e

27 [DTCHFL1 115 1 B2_34_Drum - Rio Os0 115 kV No. 2 Line c3 N-1-1 3.2 Explore potential mitigation

California ISO/MID/RT

October 30, 2014

Page 21 of 71



2014-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E Central Valley Sierra - Spring Peak

“} Ca|if§>rnio 1ISO

Thermal overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Category 2019 Sprin Potential Mitigation Solutions
Description | N/A PINg | A
Peak

SIERA-SpP-T| 32218 DRUM 115 32222 B2_34_Drum - Rio Oso 115 kV No. 2 Line & o

28 |DTCHFL2 115 1 B2_38 Higgins - Bell 115 kV Line c3 N-1-1 1952 Explore potential mitigation
SIERA-SpP-T| 32218 DRUM 115 32244 B2_33_Drum - Rio Oso 115 kV No. 1 Line & o

29 [BRNSWCKP 115 2 B2_38_Higgins - Bell 115 kV Line c3 N-1-1 1754 Explore potential mitigation
SIERA-SpP-T| 32224 CHCGOPK 115 32232  [B2_33_Drum - Rio Oso 115 kV No. 1 Line & o

30  [HIGGINS 115 1 B2_34_Drum - Rio Oso 115 kV No. 2 Line c3 N-1-1 128 Explore potential mitigation
SIERA-SpP-T| 32225 BRNSWKTP 115 32222  [B2_34 _Drum - Rio Oso 115 KV No. 2 Line & o

31 [DTCHFL2 115 1 B2_38_Higgins - Bell 115 KV Line c3 N-1-1 188.9 Explore potential mitigation
SIERA-SpP-T| 32314 SMRTSVLE  60.0 32316  |B2 53_Smartville - Nicolaus #2 60 kV Line & o N 71 v olore otential mitiaation

32 |YUBAGOLD 60.0 1 B2_5_Colgate - Rio Oso 230 KV Line : plore p g
SIERA-SpP-T| 32314 SMRTSVLE  60.0 32349  |B2_51_Smartville - Marysville 60 kV Line & o

33 |BEALE2J1 600 1 B2_5_Colgate - Rio Oso 230 kV Line c3 N-1-1 1216 Explore potential mitigation
SIERA-SpP-T] 32316 YUBAGOLD  60.0 32318  |B2 53 _Smartville - Nicolaus #2 60 kV Line & ca N 48 v olore otential mitiaation

34 [BRWNSVY 60.0 1 B2_5_Colgate - Rio Oso 230 kV Line : plore p g
SIERA-SpP-T| 32318 BRWNS VY  60.0 32320  |B2_53_Smartville - Nicolaus #2 60 kV Line & - N 1 Exolore botential mitication

35  |MRYSVLLE 600 1 B2_5_Colgate - Rio Oso 230 kV Line : plore p g
SIERA-SpP-T| 32394 PLACER ~ 60.0 32228  [B2 20 Placer - Gold Hill 115 kV Line No. 2 & o

36  |PLACER 115 1 B2_72_New Atlantic - Placer 115 kV Line c3 N-1-1 1504 Explore potential mitigation
SIERA-SpP-T| 32218 DRUM 115 32220 C5_11_Drum-Rio Oso No. 1 115 KV Line & . .

37 |DTCHFL1 115 1 Drum-Rio Oso No. 2 115 k cs beTL 1008 Siertra Action Plan
SIERA-SpP-T] 32224 CHCGOPK 115 32232  [C5_11_Drum-Rio Oso No. 1 115 kV Line & . .

38 [HIGGINS 115 1 Drum-Rio Oso No. 2 115 k cs beTL 1048 Sierrra Action Plan
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2014-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E Central Valley Sierra - Spring Peak

“3‘ California ISO

Thermal oveﬂoads Shoping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Category 2019 Sprin Potential Mitigation Solutions
Description | N/A PINg 1 NA
Peak

SIERA-SpP-T] 32394 PLACER ~ 60.0 32228  |C5_19_Placer-Gold Hill No. 1 115 KV Line &

39 |PLACER 115 1 Placer-Gold Hill No. Cs beTL 1318 Add Placer 2nd XFMR
SIERA-SpP-T| 32224 CHCGOPK 115 32232  |C5_2_Rio Oso-Atlantic 230 KV Line & Rio Oso- . .

40 |HIGGINS 115 1 Gold Hill 230 KV Li C5 DCTL 1012 Sierrra Action Plan
SIERA-SpP-T] 32314 SMRTSVLE  60.0 32349  |C5_5 Colgate-Rio Oso 230 kV Line & Table . .

41 BEALE2J1 600 1 Mountain-Rio Oso 230 k . b 1182 Sierma Action Pian
SIERA-SpP-T| 32394 PLACER ~ 60.0 32228  |C5_8_Middle Fork-Gold Hill 230 KV Line &

42 |PLACER 115 1 Placer-Gold Hill No. 1 cs beTL 1296 Add Placer 2nd XFMR
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2014-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E Central Valley Sierra - Summer Off-Peak & Summer Light Load

“‘,‘ California ISO

Thermal Overloads Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 Potential Mitigation Solutions
Description [ Summer | Summer N/A
Off-Peak | Light Load
SIERA-NP-T-| 32394 PLACER  60.0 32228 C2-3_GOLDHILL 230 kV Bus 1 and 2 - CB 202 L
1 PLACER 15 1 Failure C2 CB <100 1011 Explore potential mitigation
SIERA-NP-T-| 32214 RIO OSO 115 32225 B2_34_Drum - Rio Oso 115 kV No. 2 Line & o
9 BRNSWKTP 115 1 B2 38_Higgins - Bell 115 KV Line C3 N-1-1 <100 117.5 Explore potential mitigation
SIERA-NP-T-| 32214 RIO OSO 115 32244 B2_33_Drum - Rio Oso 115 kV No. 1 Line & L
3 |BRNSWCKP 115 2 B2_38_Higgins - Bell 115 KV Line c3 N-1-1 <100 %0 Explore potential mitigation
SIERA-NP-T-| 32218 DRUM 115 32222 B2_34_Drum - Rio Oso 115 kV No. 2 Line & e
4  |DTCHFL2 115 1 B2 38 Higgins - Bell 115 KV Line c3 N-1-1 <100 74 Explore potential mitigation
SIERA-NP-T-| 32218 DRUM 115 32244 B2_33_Drum - Rio Oso 115 kV No. 1 Line & L
5 BRNSWCKP 115 2 B2 38_Higgins - Bell 115 KV Line C3 N-1-1 <100 112.7 Explore potential mitigation
SIERA-NP-T-| 32225 BRNSWKTP 115 32222 [B2_34_Drum - Rio Oso 115 kV No. 2 Line & e
6 DTCHFEL2 115 1 B2 38 Higgins - Bell 115 KV Line C3 N-1-1 <100 124.7 Explore potential mitigation
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E Central Valley Sierra - Summer Peak

Voltage Deviations

‘““1‘ California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

- - Category 2016 2019 2024 e .
ID Substation Worst Contingenc' Catego o Potential Mitigation Solutions
gency gory Description | Summer | Summer | Summer 9
Peak Peak Peak

SIERA-SP- | BARRY 60KV B3_13_East Nicolaus #2 115/60 kV B N-1 <5.0 <5.0 5248  |Explore potential mitigation
VD-1 Transformer

SIERA-SP- . o
\VD-2 OXBOW 60kV B1_21_OXBOW F  9.11 UnitID 1 B N-1 6.74 6.674 6.694 |Explore potential mitigation

SIERA-SP- | 11)00R 60KV B3_13_East Nicolaus #2 115/60 kV B N-1 <5.0 <5.0 5189  |Explore potential mitigation
VD-3 Transformer

SIERASP- | bl Umas 6okv B3_13_East Nicolaus #2 115/60 kV B N-1 <5.0 <5.0 5207  |Explore potential mitigation
VD-4 Transformer

SIERA-SP- | ATLETT 60KV B3_13_East Nicolaus #2 115/60 kV B N-1 <5.0 <5.0 5143 |Explore potential mitigation
VD-5 Transformer

SIERA-SP- . o
VD6 ROLLINS 60kV B1_18_ROLLINSF  6.60 UnitID 1 B N-1 5.388 5.258 5.281 |Explore potential mitigation

SIERA-SP- | \\HTLND1 60KV B3_13_East Nicolaus #2 115/60 kV B N-1 <5.0 <5.0 5426  |Explore potential mitigation
VD-7 Transformer

SIERA-SP- | o ATLETIT 60KV B3_13_East Nicolaus #2 115/60 kV B N-1 <50 <50 5075 |Explore potential mitigation
VD-8 Transformer

SIERA-SP- . . . o
VD-9 E.MRY J2 115kV B2_29_East Nicolaus - Rio Oso 115 kV Line B N-1 <5.0 <5.0 7.784  |Explore potential mitigation

SIERA-SP- . . . o
VD-10 E.MRYSVE 115kV B2_29_East Nicolaus - Rio Oso 115 kV Line B N-1 <5.0 <5.0 7.787  |Explore potential mitigation

SIERA-SP- . . . o
VD-11 E.NICOLS 115kV B2_29_East Nicolaus - Rio Oso 115 kV Line B N-1 <5.0 <5.0 12.342  |Explore potential mitigation

SIERA-SP- . o
\VD-12 ENVRO_HY 60kV B1 21 OXBOW F  9.11UnitID 1 B N-1 6.559 6.492 6.512  |Explore potential mitigation

SIERA-SP- . o
VD-13 FORST HL 60kV B1 21 OXBOW F  9.11UnitID 1 B N-1 5.833 5.768 5.788  |Explore potential mitigation

SIERA-SP- . o
VD-14 GRSS VLY 60kV B2_49_Colgate-Grass Valley 60 kV Line B N-1 6.773 7.345 7.793  |Explore potential mitigation

SIERA-SP- . o
VD-15 ROLLNSTP 60kV B1_18_ROLLINSF  6.60 UnitID 1 B N-1 5.152 5.023 5.046  |Explore potential mitigation

SIERA-SP- . .
VD-16 SPI-LINC 115kV B1_27_SPILINCF  12.50 Unit ID 1 B N-1 6.786 <5.0 <5.0  |Short term: Action Plan
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E Central Valley Sierra - Summer Peak

Voltage Deviations

“‘1‘ California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %
- - Category 2016 2019 2024 e .
ID Substation Worst Contingenc' Catego o Potential Mitigation Solutions
gency gory Description | Summer | Summer | Summer 9
Peak Peak Peak
SIERA-SP- |\ HEATLND 60KV B3_13_East Nicolaus #2 115/60 kV B N-1 <5.0 <5.0 5427  |Explore potential mitigation
VD-17 Transformer
SIERA-SP- ) ) . o
VD-18 WHTLNDAL 60kV B2_60_Smartville - Nicolaus #1 60 kV Line B N-1 <5.0 <5.0 6.504  |Explore potential mitigation
SIERA-SP- B3_13_East Nicolaus #2 115/60 kV
VD-19 BARRY 60kV Transformer & B1_1_COLGATE1  13.80 Unit B N-1/G-1 <5.0 <5.0 6.006 |Explore potential mitigation
ID1
SIERA-SP- B2_27_Bogue - Rio Oso 115 kV Line & o
VD-20 BOGUE 115kV B1 2 FREC 13.80 Unit ID 1 B N-1/G-1 6.115 6.486 7.124  |Explore potential mitigation
SIERA-SP- B3_13_East Nicolaus #2 115/60 kV
VD21 TUDOR 60kV Transformer & B1_1_COLGATE1  13.80 Unit B N-1/G-1 <5.0 <5.0 5.938  |Explore potential mitigation
ID1
SIERA-SP- B2_4_Palermo-Colgate 230 kV Line & .
VD-22 BANGOR 60kV B1 3 COLGATE2  13.80 Unit ID 1 B N-1/G-1 5.644 <5.0 <5.0  |Short term: Action Plan
SIERA-SP- B2_44_Pease - Marysville - Harter 60 kV Line & -
VD-23 GLEAF2 60kV B1 25 GRNLEAF2  13.80 Unit ID 1 B N-1/G-1 5.94 <5.0 <5.0  |Short term: Action Plan
SIERA-SP- B2_44_Pease - Marysville - Harter 60 kV Line & L
VD24 HARTER 60kV B1 25 GRNLEAF2  13.80 Unit ID 1 B N-1/G-1 7.364 <5.0 5.06  [Explore potential mitigation
SIERA-SP- B3_13_East Nicolaus #2 115/60 kV
VD-25 PLUMAS 60kV Transformer & B1_1_COLGATE1  13.80 Unit B N-1/G-1 <5.0 <5.0 6.063 |Explore potential mitigation
ID1
SIERA-SP- B2_4_Palermo-Colgate 230 kV Line & L
VD-26 BEALE_1 60kV B1 3 COLGATE2  13.80 Unit ID 1 B N-1/G-1 5.705 <5.0 <5.0 [Explore potential mitigation
SIERA-SP- B2_4_Palermo-Colgate 230 kV Line & L
VD27 BEALE_2 60kV B1 3 COLGATE2  13.80 Unit ID 1 B N-1/G-1 5.733 <5.0 <5.0 [Explore potential mitigation
SIERA-SP- B3_13_East Nicolaus #2 115/60 kV
VD-28 CATLETT 60kV Transformer & B1_1_COLGATE1  13.80 Unit B N-1/G-1 <5.0 <5.0 5.885 |Explore potential mitigation
ID1
SIERA-SP- B2_4_Palermo-Colgate 230 kV Line & .
\VD-29 COLGATE 60kV B1 3 COLGATE2  13.80 Unit ID 1 B N-1/G-1 5.531 <5.0 <5.0  [Short term: Action Plan
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E Central Valley Sierra - Summer Peak

Voltage Deviations

“‘1‘ California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

- - Category 2016 2019 2024 e .
ID Substation Worst Contingenc' Catego o Potential Mitigation Solutions
gency gory Description | Summer | Summer | Summer 9
Peak Peak Peak

SIERA-SP- B2_4_Palermo-Colgate 230 kV Line & .

VD-30 COLGTE1 230kV B1 3 COLGATE2  13.80 Unit ID 1 B N-1/G-1 5.156 <5.0 <5.0  |Short term: Action Plan
SIERA-SP- B2_4_Palermo-Colgate 230 kV Line & .

VD-31 COLGTE2 230kV B1 3 COLGATE2  13.80 Unit ID 1 B N-1/G-1 5.141 <5.0 <5.0  |Short term: Action Plan
SIERA-SP- B2_4_Palermo-Colgate 230 kV Line & .

VD-32 DOBBINS 60kV B1 3 COLGATE2  13.80 Unit ID 1 B N-1/G-1 5.573 <5.0 <5.0  |Short term: Action Plan
SIERA-SP- B2_22_Missouri Flat - Gold Hill 115 kV No. 2 -

VD-33 ELDORAD 115kV Line & B1_37 ELDRADO1  21.60 Unit ID 1 B N-1/G-1 5.156 <5.0 <5.0  |Short term: Action Plan
SIERA-SP- B3_11_Pease #2 115/60 kV Transformer & .

VD-34 MRYSVLE 60kV B1 25 GRNLEAF2  13.80 Unit ID 1 B N-1/G-1 5.435 <5.0 <5.0  [Short term: Action Plan
SIERA-SP- B2_44_Pease - Marysville - Harter 60 kV Line & o

VD-35 PEAS RG 60kV B1 25 GRNLEAF2  13.80 Unit D 1 B N-1/G-1 4.254 <5.0 <5.0  |Short term: Action Plan
SIERA-SP- B3_11_Pease #2 115/60 kV Transformer & -

VD-36 PEASETP 60kV B1 25 GRNLEAF2  13.80 Unit ID 1 B N-1/G-1 5.292 <5.0 <5.0  |Short term: Action Plan
SIERA-SP- B2_49_Colgate-Grass Valley 60 kV Line & L

VD-37 ROLLINS 60kV B1 18 ROLLINSF 6,60 Unit ID 1 B N-1/G-1 <5.0 <5.0 5.063 |Explore potential mitigation
SIERA-SP- B3_13_East Nicolaus #2 115/60 kV

VD-38 WHTLND1 60kV Transformer & B1_1_COLGATE1  13.80 Unit B N-1/G-1 <5.0 <5.0 6.213  |Explore potential mitigation

D1

SIERA-SP- B2_4_Palermo-Colgate 230 kV Line & .

VD-39 ALLEGHNY 60kV B1 3 COLGATE2  13.80 Unit ID 1 B N-1/G-1 5.673 <5.0 <5.0  [Short term: Action Plan
SIERA-SP- B2_44_Pease - Marysville - Harter 60 kV Line & .

VD-40 ALMENDRA 60kV B1 25 GRNLEAF2  13.80 Unit D 1 B N-1/G-1 5.671 <5.0 <5.0  |Short term: Action Plan
SIERA-SP- B2_22_Missouri Flat - Gold Hill 115 kV No. 2 -

VD-41 APLHTAP1 115kV Line & B1_37 ELDRADO1 21,60 Unit ID 1 B N-1/G-1 5.055 <5.0 <5.0  |Short term: Action Plan
SIERA-SP- B2_22_Missouri Flat - Gold Hill 115 kV No. 2 e

VD-42 APLHTAP2 115kV Line & B1_37 ELDRADO1  21.60 Unit ID 1 B N-1/G-1 5.352 <5.0 <5.0  |Short term: Action Plan
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E Central Valley Sierra - Summer Peak

Voltage Deviations

“‘1‘ California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

- - Category 2016 2019 2024 e .
ID Substation Worst Contingenc Catego " Potential Mitigation Solutions
gency gory Description | Summer | Summer | Summer 9
Peak Peak Peak

SIERA-SP- B2_22_Missouri Flat - Gold Hill 115 kV No. 2 .

VD-43 APPLE HL 115kV Line & B1_37 ELDRADO1  21.60 Unit ID 1 B N-1/G-1 5.061 <5.0 <5.0 [Short term: Action Plan
SIERA-SP- B2_4_Palermo-Colgate 230 kV Line & .

VD-44 BEALE1J1 60kV B13 COLGATE2  13.80 UnitID 1 B N-1/G-1 5.705 <5.0 <5.0  [Short term: Action Plan
SIERA-SP- B2_4_Palermo-Colgate 230 kV Line & o

VD45 BEALE1J2 60kV B1.3 COLGATE2  13.80 UnitID 1 B N-1/G-1 5.731 <5.0 <5.0  [Short term: Action Plan
SIERA-SP- B2_4_Palermo-Colgate 230 kV Line & o

VD-46 BEALE2J1 60kV B1.3 COLGATE2  13.80 UnitID 1 B N-1/G-1 5.731 <5.0 <5.0  [Short term: Action Plan
SIERA-SP- B2_4_Palermo-Colgate 230 kV Line & o

\VD-47 BEALE2J2 60kV B1 3 COLGATE2  13.80 Unit ID 1 B N-1/G-1 5.33 <5.0 <5.0  [Short term: Action Plan
SIERA-SP- B2_4_Palermo-Colgate 230 kV Line & o

VD-48 BRWNS VY 60kV B1.3 COLGATE2  13.80 UnitID 1 B N-1/G-1 5.622 <5.0 <5.0  [Short term: Action Plan
SIERA-SP- B3_13_East Nicolaus #2 115/60 kV

VD-49 CATLETJT 60kV Transformer & B1_1_COLGATE1  13.80 Unit B N-1/G-1 <5.0 <5.0 5.807  |Explore potential mitigation

D1

SIERA-SP- B2_4_Palermo-Colgate 230 kV Line & -

VD-50 CATLETJT 60kV B1 3 COLGATE2  13.80 Unit ID 1 B N-1/G-1 5.873 <5.0 <5.0 [Short term: Action Plan
SIERA-SP- B2_4_Palermo-Colgate 230 kV Line & -

VD-51 CHLLNGEA 60kV B1 3 COLGATE2  13.80 Unit ID 1 B N-1/G-1 5.573 <5.0 <5.0 [Short term: Action Plan
SIERA-SP- B2_4_Palermo-Colgate 230 kV Line & -

VD-52 CLMBA HL 60kV B1 3 COLGATE2  13.80 Unit ID 1 B N-1/G-1 5.58 <5.0 <5.0 [Short term: Action Plan
SIERA-SP- B2_4_Palermo-Colgate 230 kV Line & -

VD-53 COLGATEA 60kV B1.3 COLGATE2  13.80 UnitID 1 B N-1/G-1 5.573 <5.0 <5.0 |[Short term: Action Plan
SIERA-SP- B2_29_East Nicolaus - Rio Oso 115 kV Line & e

VD-54 E.MRY J2 115kV B1 1 COLGATE!  13.80 Unit D 1 B N-1/G-1 <5.0 6.335 8.231  |Explore potential mitigation
SIERA-SP- B2_29_East Nicolaus - Rio Oso 115 kV Line & e

VD-55 E.MRYSVE 115kV B1 1_COLGATE!  13.80 UnitID 1 B N-1/G-1 <5.0 6.337 8.234  |Explore potential mitigation
SIERA-SP- B2_29 East Nicolaus - Rio Oso 115 kV Line & e

VD-56 E.NICOLS 115kV B1 1 COLGATE!  13.80 Unit ID 1 B N-1/G-1 <5.0 10.341 12.971 |Explore potential mitigation

California ISO/MID/RT

October 30, 2014

Page 28 of 71



2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E Central Valley Sierra - Summer Peak

Voltage Deviations

“} California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

- - Category 2016 2019 2024 e .
ID Substation Worst Contingenc' Catego o Potential Mitigation Solutions
gency gory Description | Summer | Summer | Summer 9
Peak Peak Peak

SIERA-SP- B2_27_Bogue - Rio Oso 115 kV Line & L

VD-57 FREC TAP 115kV B1 2 FREC 13.80 Unit ID 1 B N-1/G-1 6.114 6.485 7.124  |Explore potential mitigation
SIERA-SP- B2_44_Pease - Marysville - Harter 60 kV Line & .

VD-58 GLEAF2TP 60kV B1 25 GRNLEAF2  13.80 Unit ID 1 B N-1/G-1 5.94 <5.0 <5.0  |Short term: Action Plan
SIERA-SP- B2_49 Colgate-Grass Valley 60 kV Line & L

\VD-59 GRSS VLY 60kV B1 18 ROLLINSF 6,60 UnitID 1 B N-1/G-1 12.852 13.439 13.97  [Explore potential mitigation
SIERA-SP- B2_23_Missouri Flat - Gold Hill 115 kV No. 1 L

VD-60 MIZOU_T1 115kV Line & B1_37 ELDRADO1  21.60 Unit ID 1 B N-1/G-1 5.207 <5.0 5.608 |Explore potential mitigation
SIERA-SP- B2_22_Missouri Flat - Gold Hill 115 kV No. 2 -

VD-61 MIZOU_T2 115kV Line & B1_37 ELDRADO1  21.60 Unit ID 1 B N-1/G-1 5.496 <5.0 <5.0  |Short term: Action Plan
SIERA-SP- B3_11_Pease #2 115/60 kV Transformer & .

VD-62 MRYSVLLE 60kV B1 25 GRNLEAF2  13.80 UnitID 1 B N-1/G-1 5.435 <5.0 <5.0  |Short term: Action Plan
SIERA-SP- B2_4_Palermo-Colgate 230 kV Line & .

VD-63 NARRWS 1 60kV B1.3 COLGATE2  13.80 UnitID 1 B N-1/G-1 5.627 <5.0 <5.0  |Short term: Action Plan
SIERA-SP- B2_4_Palermo-Colgate 230 kV Line & -

VD-64 NARRWS 2 60kV B1.3 COLGATE2  13.80 UnitID 1 B N-1/G-1 5.576 <5.0 <5.0  |Short term: Action Plan
SIERA-SP- B2_4_Palermo-Colgate 230 kV Line & .

VD-65 NRRWS1TP 60kV B1 3 COLGATE2  13.80 Unit ID 1 B N-1/G-1 5.586 <5.0 <5.0  [Short term: Action Plan
SIERA-SP- B2_4_Palermo-Colgate 230 kV Line & .

VD-66 NRRWS2TP 60kV B1 3 COLGATE2  13.80 Unit ID 1 B N-1/G-1 5.586 <5.0 <5.0  [Short term: Action Plan
SIERA-SP- B2_27_Bogue - Rio Oso 115 kV Line & T

VD-67 OLIVH J3 115kV B1 2 FREC 13.80 Unit ID 1 B N-1/G-1 <5.0 5.313 5.884  |Explore potential mitigation
SIERA-SP- B2_4_Palermo-Colgate 230 kV Line & .

VD-68 PIKE CTY 60kV B1 3 COLGATE2  13.80 Unit ID 1 B N-1/G-1 5.635 <5.0 <5.0  [Short term: Action Plan
SIERA-SP- B2_22_Missouri Flat - Gold Hill 115 kV No. 2 -

VD-69 PLCRVLB2 115kV Line & B1_37 ELDRADO1  21.60 Unit D 1 B N-1/G-1 5.482 <5.0 <5.0  |Short term: Action Plan
SIERA-SP- B2_22_Missouri Flat - Gold Hill 115 kV No. 2 -

VD-70 PLCRVLB3 115kV Line & B1_37 ELDRADO1 21,60 Unit D 1 B N-1/G-1 5.482 <5.0 <5.0  |Short term: Action Plan
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E Central Valley Sierra - Summer Peak ‘

‘“‘w California ISO

VOItage Deviations Shaping a Renewed Future

Post Cont. Voltage Deviation %
- - Category 2016 2019 2024 e .
ID Substation Worst Contingenc Catego " Potential Mitigation Solutions
gency gory Description | Summer | Summer | Summer 9
Peak Peak Peak

SIERA-SP- B2_23_Missouri Flat - Gold Hill 115 kV No. 1 A

VD-71 PLCRVLT1 115kV Line & B1_37 ELDRADO1  21.60 Unit ID 1 B N-1/G-1 5.062 <5.0 5.437  |Explore potential mitigation
SIERA-SP- B2_22_Missouri Flat - Gold Hill 115 kV No. 2 o

VD-72 PLCRVLT2 115kV Line & B1_37 ELDRADO1 21,60 Unit D 1 B N-1/G-1 548 <5.0 <5.0  [Short term: Action Plan
SIERA-SP- B2_49_Colgate-Grass Valley 60 kV Line & L

VD-73 ROLLNSTP 60kV B1 18 ROLLINSF 6,60 Unit ID 1 B N-1/G-1 <5.0 <5.0 5.063 |Explore potential mitigation
SIERA-SP- B2_4_Palermo-Colgate 230 kV Line & .

VD-74 SMRTSVLE 60kV B1 3 COLGATE2  13.80 Unit ID 1 B N-1/G-1 5.585 <5.0 <5.0 |[Short term: Action Plan
SIERA-SP- B2_4_Palermo-Colgate 230 kV Line & .

VD-75 SMRTVLE1 60kV B1 3 COLGATE2  13.80 Unit ID 1 B N-1/G-1 5.585 <5.0 <5.0 [Short term: Action Plan
SIERA-SP- B2_4_Palermo-Colgate 230 kV Line & .

VD-76 SMRTVLLE 60kV B1 3 COLGATE2  13.80 Unit ID 1 B N-1/G-1 5.585 <5.0 <5.0 [Short term: Action Plan
SIERA-SP- B2_22_Missouri Flat - Gold Hill 115 kV No. 2 -

VD-77 SPICAMIN 115kV Line & B1_37 ELDRADO1  21.60 Unit ID 1 B N-1/G-1 5.06 <5.0 <5.0 [Short term: Action Plan
SIERA-SP- B2_4_Palermo-Colgate 230 kV Line & -

VD-78 WEST JCT 60kV B1 3 COLGATE2  13.80 Unit ID 1 B N-1/G-1 5.035 <5.0 <5.0  |[Short term: Action Plan
SIERA-SP- B3_13_East Nicolaus #2 115/60 kV

VD-79 WHEATLND 60kV Transformer & B1_1_COLGATE1  13.80 Unit B N-1/G-1 <5.0 <5.0 6.213  |Explore potential mitigation

D1

SIERA-SP- B2_4_Palermo-Colgate 230 kV Line & -

VD-80 WHEATLND 60kV B1 3 COLGATE2  13.80 UnitID 1 B N-1/G-1 5.873 <5.0 <5.0  [Short term: Action Plan
SIERA-SP- B2_4_Palermo-Colgate 230 kV Line & -

VD-81 WHTLNDAL 60kV B1 3 COLGATE2  13.80 UnitID 1 B N-1/G-1 5.871 <5.0 <5.0  [Short term: Action Plan
SIERA-SP- B3_13_East Nicolaus #2 115/60 kV

VD-82 WHTLNDAL 60kV Transformer & B1_3_COLGATE2  13.80 Unit B N-1/G-1 <5.0 <5.0 5.801  |Explore potential mitigation

D1

SIERA-SP- B2_44_Pease - Marysville - Harter 60 kV Line & .

VD-83 YBA CTYJ 60kV B1 25 GRNLEAF2  13.80 UnitID 1 B N-1/G-1 5.671 <5.0 <5.0  [Short term: Action Plan
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E Central Valley Sierra - Summer Peak

Voltage Deviations

‘““1‘ California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

- - Category 2016 2019 2024 e .
ID Substation Worst Contingenc' Catego o Potential Mitigation Solutions
gency gory Description | Summer | Summer | Summer 9
Peak Peak Peak
SIERA-SP- B2_4_Palermo-Colgate 230 kV Line & .
VD-84 YUBAGOLD 60kV B1.3 COLGATE2  13.80 UnitID 1 B N-1/G-1 5.619 <5.0 <5.0  |Short term: Action Plan
SIERA-SP- C1-7_BUS FAULT AT 32018 GOLDHILL o
VD-85 CPM 115kV 115.00 Bus 2E C1 Bus 12.929 12.439 12.702  |Explore potential mitigation
SIERA-SP- C1-7_BUS FAULT AT 32018 GOLDHILL o
VD-86 CPM TAP 115kV 115.00 Bus 2E C1 Bus 12.929 12.439 12.702  |Explore potential mitigation
SIERA-SP- C1-7_BUS FAULT AT 32018 GOLDHILL o
VD-87 ELDORAD 115kV 115.00 Bus 2E C1 Bus 43 41.244 42.215 |Explore potential mitigation
SIERA-SP- | ENGINAL 60KV C1-21 BUSFAULTAT 32332 PEASE C1 Bus 11.871 12.702 13.809 |Explore potential mitigation
VD-88 60.00
SIERA-SP- C1-7_BUS FAULT AT 32018 GOLDHILL o
VD-89 SHPRING 115kV 115.00 Bus 2E C1 Bus 56.863 56.54 57.718 |Explore potential mitigation
SIERA-SP- C1-7_BUS FAULT AT 32018 GOLDHILL o
VD-90 APLHTAP1 115kV 115.00 Bus 2E C1 Bus 38.429 36.263 37.131  |Explore potential mitigation
SIERA-SP- C1-7_BUS FAULT AT 32018 GOLDHILL o
VD-91 APLHTAP2 115kV 115.00 Bus 2E C1 Bus 49.377 48.265 49.311 [Explore potential mitigation
SIERA-SP- C1-7_BUS FAULT AT 32018 GOLDHILL o
VD-92 APPLE HL 115kV 115.00 Bus 2E C1 Bus 38.492 36.319 37.193  |Explore potential mitigation
SIERA-SP- C1-7_BUS FAULT AT 32018 GOLDHILL o
VD-93 CLRKSVLT 115kV 115.00 Bus 2E C1 Bus 14.046 13.684 13.979  [Explore potential mitigation
SIERA-SP- C1-7_BUS FAULT AT 32018 GOLDHILL o
VD-94 DIMOND_1 115kV 115.00 Bus 2E C1 Bus 26.59 23.491 24,056 |Explore potential mitigation
SIERA-SP- C1-7_BUS FAULT AT 32018 GOLDHILL L
\VD-95 DIMOND_2 115kV 115.00 Bus 2E C1 Bus 54.694 54.146 55.27  |Explore potential mitigation
SIERA-SP- C1-7_BUS FAULT AT 32018 GOLDHILL L
\VD-96 DMND SPR 115kV 115.00 Bus 2E C1 Bus 54.714 54.168 55.291 |Explore potential mitigation
SIERASP- | ENcL TAP 60KV C1-21_BUS FAULT AT 32352 PEASE o Bus 11.865 12.696 13.803  [Explore potential mitigation
VD-97 60.00
SIERASP- 1| \vE 0AK 60KV C1-21_BUS FAULT AT 32332 PEASE o Bus 11.261 12.055 13.128  |Explore potential mitigation
VD-98 60.00
SIERA-SP- C1-7_BUS FAULT AT 32018 GOLDHILL o
VD-99 MIZOU_T1 115kV 115.00 Bus 2E C1 Bus 28.758 25.83 26.461 |Explore potential mitigation
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E Central Valley Sierra - Summer Peak ‘

‘“‘w California ISO

VOItage Deviations Shaping a Renewed Future

Post Cont. Voltage Deviation %
- - Category 2016 2019 2024 e .
ID Substation Worst Contingenc Catego o Potential Mitigation Solutions
gency gory Description | Summer | Summer | Summer 9
Peak Peak Peak

SIERA-SP- C1-7_BUS FAULT AT 32018 GOLDHILL o
VD-100 MIZOU_T2 115kV 115.00 Bus 2E C1 Bus 53.972 53.343 54.45 |Explore potential mitigation

SIERA-SP- C1-7_BUS FAULT AT 32018 GOLDHILL o
VD-101 PLCRVLB2 115kV 115.00 Bus 2E C1 Bus 53.208 52.495 53.579 |Explore potential mitigation

SIERA-SP- C1-7_BUS FAULT AT 32018 GOLDHILL o
VD-102 PLCRVLB3 115kV 115.00 Bus 2E C1 Bus 53.22 52.508 53.591 |Explore potential mitigation

SIERA-SP- C1-7_BUS FAULT AT 32018 GOLDHILL o
VD-103 PLCRVLT1 115kV 115.00 Bus 2E C1 Bus 30.851 28.091 28.788 |Explore potential mitigation

SIERA-SP- C1-7_BUS FAULT AT 32018 GOLDHILL o
VD-104 PLCRVLT2 115kV 115.00 Bus 2E C1 Bus 53.188 52.473 53.558 |Explore potential mitigation

SIERA-SP- C1-7_BUS FAULT AT 32018 GOLDHILL o
VD-105 SHPRING1 115kV 115.00 Bus 2E C1 Bus 24,665 21.419 21.926 |Explore potential mitigation

SIERA-SP- C1-7_BUS FAULT AT 32018 GOLDHILL o
VD-106 SHPRING2 115kV 115.00 Bus 2E C1 Bus 56.836 56.509 57.688 |Explore potential mitigation

SIERA-SP- C1-7_BUS FAULT AT 32018 GOLDHILL o
VD-107 SPICAMIN 115kV 115.00 Bus 2E C1 Bus 38.482 36.31 37.183 |Explore potential mitigation

SIERA-SP- CPM 115kV €23 GOLDHILL 230 kV Bus 1and 2-CB202 | ) CB 86103 | 64224 | 63793 |Explore potential mitigation
VD-108 Failure

SIERA-SP- DRUM 115KV C2-4 GOLDHILL 115KV Bus 1andBus 2-CB | ) CB 19.069 <10.0 <10.0  [Short term: Action Plan
VD-109 102 Failure

SIERASP- | 1) T 115KV C2-4 GOLDHILL 115KV Bus 1andBus 2-CB | ) CB 56.674 <10.0 <10.0  [Short term: Action Plan
VD-110 102 Failure

SIERASP- | 5y Bow 6okv C2-4 GOLDHILL 115KV Bus 1andBus 2-CB | ) CB 17.394 <10.0 <10.0  |Short term: Action Plan
VD-111 102 Failure

SIERASP- | 5 BURN 60KV C2-4 GOLDHILL 115KV Bus 1andBus 2-CB | ) CB 58.323 <10.0 <10.0  |Short term: Action Plan
VD-112 102 Failure

SIERASP- | ) |71 1456y C2-4 GOLDHILL 115KV Bus 1andBus 2-CB | ) CB 56.95 <10.0 <10.0  |Short term: Action Plan
VD-113 102 Failure

SIERASP- | ) |72 145Ky C2-4 GOLDHILL 115KV Bus 1andBus 2-CB | ) CB 56.666 <10.0 <10.0  |Short term: Action Plan
VD-114 102 Failure

SIERASP- | a1 SEY 60KV C2-4 GOLDHILL 115KV Bus 1andBus 2-CB | ) CB 58.193 <10.0 <10.0  |Short term: Action Plan
VD-115 102 Failure
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Voltage Deviations
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Post Cont. Voltage Deviation %
- - Category 2016 2019 2024 e .
ID Substation Worst Contingenc Catego o Potential Mitigation Solutions
gency gory Description | Summer | Summer | Summer 9
Peak Peak Peak

SIERA-SP- || NCLN 115kv €23 GOLDHILL 230 kV Bus 1and2-CB202 | ) CB <100 | 11684 | <100 |Explore potential mitigation
VD-116 Failure

SIERA-SP- | bENRYN 60KV C2-4_GOLDHILL 115 kV Bus 1andBus2-CB | ) CB 59.59 <10.0 <10.0 |Short term: Action Plan
VD-117 102 Failure

SIERA-SP- | 5| ACER 60KV C2-4_GOLDHILL 115 kV Bus 1andBus2-CB | ) CB 58.176 <10.0 <100 |Short term: Action Plan
VD-118 102 Failure

SIERA-SP- | ST 6okv C2-4_GOLDHILL 115 kV Bus 1and Bus2-CB | ) CB 13.481 <10.0 <100 |Short term: Action Plan
VD-119 102 Failure

SIERA-SP- | AVLOR 60KV €23 GOLDHILL 230 kV Bus 1and2-CB202 | ) CB <100 | 19108 | 14.805 |Explore potential mitigation
VD-120 Failure

SIERA-SP- | x7LANTC 230KV €23 GOLDHILL 230 kV Bus 1and2-CB202 | ) CB <100 | 16923 | 13.009 |Explore potential mitigation
VD-121 Failure

SIERA-SP- |\ L ANTI 60KV €23 GOLDHILL 230 kV Bus 1and 2-CB202 | ) CB <100 | 19.023 1473 |Explore potential mitigation
VD-122 Failure

SIERA-SP- | on 1AP 115KV €23 GOLDHILL 230 kV Bus 1and 2-CB202 | ) CB 86103 | 64224 | 63793 |Explore potential mitigation
VD-123 Failure

SIERA-SP- | nel MAR 60KV €23 GOLDHILL 230 kV Bus 1and 2-CB202 | ) CB <100 | 19643 | 15246 |Explore potential mitigation
VD-124 Failure

SIERA-SP- | | DORAD 115KV €23 GOLDHILL 230 kV Bus 1and 2-CB202 | ) CB 88143 | 64.856 | 64.636 |Explore potential mitigation
VD-125 Failure

SIERA-SP- | 115GINS 115KV C2-4_GOLDHILL 115 kV Bus 1and Bus2-CB | ) CB 48.636 <10.0 <10.0 |Short term: Action Plan
VD-126 102 Failure

SIERASP- | 1 RSHEA 115KV C2-4 GOLDHILL 115KV Bus 1andBus 2-CB | ) CB 60.28 <10.0 <10.0  |Short term: Action Plan
VD-127 102 Failure

SIERASP- | 1 RsHE? 115KV C2-4 GOLDHILL 115KV Bus 1andBus 2-CB | ) CB 58.157 <10.0 <10.0  |Short term: Action Plan
VD-128 102 Failure

SIERA-SP- | 210 080 230KV C2:3_GOLDHILL 230kV Bus 1and 2-CB202 | CB <10.0 10.683 <10.0  |Explore potential mitigation
VD-129 Failure

SIERA-SP- | 2 6 CKLIN 60KV C2:3_GOLDHILL 230kV Bus 1and 2-CB 202 | CB <10.0 19.143 | 14.836 |Explore potential mitigation
VD-130 Failure

SIERASP- | o1 LINS 60KV C2-4 GOLDHILL 115KV Bus 1andBus 2-CB | ) CB 17.169 <10.0 <10.0  |Short term: Action Plan
VD-131 102 Failure
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Post Cont. Voltage Deviation %
- - Category 2016 2019 2024 e .
ID Substation Worst Contingenc Catego o Potential Mitigation Solutions
gency gory Description | Summer | Summer | Summer 9
Peak Peak Peak

SIERASP- | oL PRING 115KV €23 GOLDHILL 230 kV Bus 1and2-CB202 | ) CB 8598 | 65653 | 65319 |Explore potential mitigation
VD-132 Failure

SIERA-SP- | by HTAP1 115KV €23 GOLDHILL 230 kV Bus 1and2-CB202 | ) CB 87.895 | 64971 | 64718 |Explore potential mitigation
VD-133 Failure

SIERA-SP- | by HTAP2 115KV €23 GOLDHILL 230 kV Bus 1and2-CB202 | ) CB 87268 | 6531 65.061 |Explore potential mitigation
VD-134 Failure

SIERA-SP- | \ppl £ HL 115KV €23 GOLDHILL 230 kV Bus 1and 2-CB202 | ) CB 87.868 | 65028 | 64.774 |Explore potential mitigation
VD-135 Failure

SIERA-SP- | 1 ANTIC 15KV €23 GOLDHILL 230 kV Bus 1and2-CB202 | ) CB <100 | 19626 | 16.106 |Explore potential mitigation
VD-136 Failure

SIERASP- | pe| | pGE 115KV C2-4 GOLDHILL 115KV Bus 1andBus 2-CB | ) CB 54,751 <10.0 <10.0  [Short term: Action Plan
VD-137 102 Failure

SIERASP- | & \NNIE N 60KV C2-4 GOLDHILL 115KV Bus 1andBus 2-CB | ) CB 17.095 <10.0 <10.0  [Short term: Action Plan
VD-138 102 Failure

SIERA-SP- | 5 5\ PH 60KV C2-4 GOLDHILL 115KV Bus 1andBus 2-CB | ) CB 12.845 <10.0 <10.0  [Short term: Action Plan
VD-139 102 Failure

SIERA-SP- | & 5\ TP 60KV C2-4 GOLDHILL 115KV Bus 1andBus 2-CB | ) CB 14,507 <10.0 <10.0  [Short term: Action Plan
VD-140 102 Failure

SIERASSP- | - o NSWALT 115KV C2-4 GOLDHILL 115KV Bus 1andBus 2-CB | ) CB 12.883 <10.0 <10.0  [Short term: Action Plan
VD-141 102 Failure

SIERA-SP- | s NSWCKP 115KV C2-4 GOLDHILL 115KV Bus 1andBus 2-CB | ) CB 13.488 <10.0 <10.0  [Short term: Action Plan
VD-142 102 Failure

SIERA-SP- | - s oNSWKTP 115KV C2-4 GOLDHILL 115KV Bus 1andBus 2-CB | ) CB 12.832 <10.0 <10.0  |Short term: Action Plan
VD-143 102 Failure

SIERASSP- | B UNSWCK 115KV C2-4 GOLDHILL 115KV Bus 1andBus 2-CB | ) CB 13.609 <10.0 <10.0  |Short term: Action Plan
VD-144 102 Failure

SIERA-SP- | - ApEHORN 60KV C2-4 GOLDHILL 115KV Bus 1andBus 2-CB | ) CB 17.299 <10.0 <10.0  |Short term: Action Plan
VD-145 102 Failure

SIERASP- | o060 PK 115KV C2-4 GOLDHILL 115KV Bus 1andBus 2-CB | ) CB 32,671 <10.0 <10.0  |Short term: Action Plan
VD-146 102 Failure

SIERASP- | 1500 GR 60KV C2-4 GOLDHILL 115KV Bus 1andBus 2-CB | ) CB 13.92 <10.0 <10.0  |Short term: Action Plan
VD-147 102 Failure
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Post Cont. Voltage Deviation %
- - Category 2016 2019 2024 e .
ID Substation Worst Contingenc Catego o Potential Mitigation Solutions
gency gory Description | Summer | Summer | Summer 9
Peak Peak Peak

SIERASP- | 15 00TAP 60KV C2-4 GOLDHILL 115KV Bus 1andBus 2-CB | ) CB 13.924 <10.0 <10.0  [Short term: Action Plan
VD-148 102 Failure

SIERASP- | 1| RKSVLE 115KV €23 GOLDHILL 230 kV Bus 1and2-CB202 | ) CB 85584 | 65082 | 64.666 |Explore potential mitigation
VD-149 Failure

SIERA-SP- | ) RKSVLT 115KV €23 GOLDHILL 230 kV Bus 1and2-CB202 | ) CB 86193 | 64276 | 63.855 |Explore potential mitigation
VD-150 Failure

SIERASP- | 51 FAXJT 60KV C2-4 GOLDHILL 115KV Bus 1andBus 2-CB | ) CB 17.29 <10.0 <10.0  [Short term: Action Plan
VD-151 102 Failure

SIERA-SP- | bl iRNTP 60KV C2-4 GOLDHILL 115KV Bus 1andBus 2-CB | ) CB 17.288 <10.0 <10.0  [Short term: Action Plan
VD-152 102 Failure

SIERA-SP- | 5 MOND_1 115kv €23 GOLDHILL 230 kV Bus 1and2-CB202 | ) CB 87262 | 64633 | 64.293 |Explore potential mitigation
VD-153 Failure

SIERA-SP- | b \OND_2 115kv €23 GOLDHILL 230 kV Bus 1and 2-CB202 | ) CB 86347 | 65694 | 65404 |Explore potential mitigation
VD-154 Failure

SIERA-SP- | 51 IND SPR 115KV €23 GOLDHILL 230 kV Bus 1and 2-CB202 | ) CB 86342 | 65705 | 65414 |Explore potential mitigation
VD-155 Failure

SIERASP- | peum 1M 115kv C2-4 GOLDHILL 115KV Bus 1andBus 2-CB | ) CB 16.33 <10.0 <10.0  [Short term: Action Plan
VD-156 102 Failure

SIERASP- | peum 2M 115kv C2-4 GOLDHILL 115KV Bus 1andBus 2-CB | ) CB 16.332 <10.0 <10.0  [Short term: Action Plan
VD-157 102 Failure

SIERASP- | 1o FLt 1150V C2-4 GOLDHILL 115KV Bus 1andBus 2-CB | ) CB 25.906 <10.0 <10.0  [Short term: Action Plan
VD-158 102 Failure

SIERASP- | hron FL2 115kv C2-4 GOLDHILL 115KV Bus 1andBus 2-CB | ) CB 16.65 <10.0 <10.0  |Short term: Action Plan
VD-159 102 Failure

SIERASP- | £\yRO._HY 60KV C2-4 GOLDHILL 115KV Bus 1andBus 2-CB | ) CB 17.431 <10.0 <10.0  |Short term: Action Plan
VD-160 102 Failure

SIERASP- | £ oRsT HL 60KV C2-4 GOLDHILL 115KV Bus 1andBus 2-CB | ) CB 17.576 <10.0 <10.0  |Short term: Action Plan
VD-161 102 Failure

SIERA-SP- | 5510 HLL 60KV C2:3_GOLDHILL 230kV Bus 1and 2-CB 202 | CB 85305 | 60595 | 60.922 |Explore potential mitigation
VD-162 Failure

S'\Egﬁ'sip' GOLDHILL 115kV gazi'lir—fOLDH'LL 230kVBus1and2-CB202 | ) CB 85744 | 63961 | 63.483 |Explore potential mitigation
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Post Cont. Voltage Deviation %
- - Category 2016 2019 2024 e .
ID Substation Worst Contingenc Catego o Potential Mitigation Solutions
gency gory Description | Summer | Summer | Summer 9
Peak Peak Peak

SIERA-SP- |~ AYPRESS 60KV C2-4_GOLDHILL 115 kV Bus 1andBus2-CB | ) CB 12.842 <10.0 <10.0 |Short term: Action Plan
VD-164 102 Failure

SIERA-SP- | 1 ORSESHE 115KV C2-4_GOLDHILL 115 kV Bus 1andBus2-CB | ) CB 60.281 <10.0 <10.0 |Short term: Action Plan
VD-165 102 Failure

SIERA-SP- | | \MESTNE 60kv €23 GOLDHILL 230 kV Bus 1and2-CB202 | ) CB 85304 | 6155 | 61.886 |Explore potential mitigation
VD-166 Failure

SIERASP- | 11700, T1 115KV €23 GOLDHILL 230 kV Bus 1and 2-CB202 | ) CB 87464 | 64703 | 64.383 |Explore potential mitigation
VD-167 Failure

SIERASP- | 11700, T2 115KV €23 GOLDHILL 230 kV Bus 1and2-CB202 | ) CB 86474 | 65634 | 65353 |Explore potential mitigation
VD-168 Failure

SIERA-SP- | N QucT 6okv C2-4_GOLDHILL 115 kV Bus 1andBus2-CB | ) CB 58.356 <10.0 <10.0 |Short term: Action Plan
VD-169 102 Failure

SIERA-SP- | 1\ TN_ QUAR 60KV C2-4_GOLDHILL 115 kV Bus 1andBus2-CB | ) CB 58.631 <10.0 <100 |Short term: Action Plan
VD-170 102 Failure

SIERA-SP- | \EWGSTL1 115KV C2-4_GOLDHILL 115 kV Bus 1andBus2-CB | ) CB 58.062 <10.0 <10.0 |Short term: Action Plan
VD-171 102 Failure

SIERA-SP- | \EwesTL2 115KV C2-4_GOLDHILL 115 kV Bus 1and Bus2-CB | ) CB 57.132 <10.0 <10.0 |Short term: Action Plan
VD-172 102 Failure

SIERASP- |\ EWCSTLE 115KV C2-4 GOLDHILL 115KV Bus 1andBus 2-CB | ) CB 58.086 <10.0 <10.0  [Short term: Action Plan
VD-173 102 Failure

SIERA-SP- | by cRVLB2 115KV €23 GOLDHILL 230 kV Bus 1and 2-CB202 | ) CB 86585 | 65583 | 65311 |Explore potential mitigation
VD-174 Failure

SIERA-SP- | 5 cRLB3 115KV C2:3_GOLDHILL 230kV Bus 1and 2-CB202 |, CB 86582 | 65589 | 65317 |Explore potential mitigation
VD-175 Failure

SIERA-SP-| 5 GRVLT1 115kv C2:3_GOLDHILL 230kV Bus 1and 2-CB202 |, CB 87.666 | 64.765 | 64.463 |Explore potential mitigation
VD-176 Failure

SIERA-SP- | o cRVLT2 115KV C2:3_GOLDHILL 230kV Bus 1and 2-CB202 | CB 86591 | 65573 | 65301 |Explore potential mitigation
VD-177 Failure

SIERA-SP- | 51 oNT GR 115KV C2:3_GOLDHILL 230kV Bus 1and 2-CB 202 | CB <10.0 17.698 | 14.469 |Explore potential mitigation
VD-178 Failure

SIERASP- | - 2L LNSTP 60KV C2-4 GOLDHILL 115KV Bus 1andBus 2-CB | ) CB 17.215 <10.0 <10.0  |Short term: Action Plan
VD-179 102 Failure
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E Central Valley Sierra - Summer Peak

Voltage Deviations

‘““1‘ California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %
- - Category 2016 2019 2024 e .
ID Substation Worst Contingenc Catego o Potential Mitigation Solutions
gency gory Description | Summer | Summer | Summer 9
Peak Peak Peak

SIERA-SP- | o1 ADYGLN 60KV C2-4_GOLDHILL 115kV Bus Tand Bus 2-CB | CB 17289 | <100 <10.0  [Short term: Action Plan
VD-180 102 Failure

SIERA-SP- | o1 ipRINGH 115KV €23 GOLDHILL 230 kV Bus 1and2-CB202 | ) CB 87.088 | 64565 | 64.209 |Explore potential mitigation
VD-181 Failure

SIERA-SP- | o1 ipRING2 115KV €23 GOLDHILL 230 kV Bus 1and2-CB202 | ) CB 85988 | 65635 | 65302 |Explore potential mitigation
VD-182 Failure

SIERA-SP- | o 1ERRAPI B0KV €23 GOLDHILL 230 kV Bus 1and 2-CB202 | ) CB <100 | 19644 | 15246 |Explore potential mitigation
VD-183 Failure

SIERA-SP- | op A ULDNG 60KV C2-4_GOLDHILL 115kV Bus Tand Bus 2-CB | CB 14551 <10.0 <10.0  [Short term: Action Plan
VD-184 102 Failure

SIERA-SP- | opy joT 115KV €23 GOLDHILL 230 kV Bus 1and2-CB202 | ) CB <100 | 11824 | <100 |Explore potential mitigation
VD-185 Failure

SIERA-SP- |~ oo cAMIN 115KV €23 GOLDHILL 230 kV Bus 1and 2-CB202 | ) CB 87872 | 65019 | 64.765 |Explore potential mitigation
VD-186 Failure

SIERA-SP- |+ MARACK 60KV C2-4_GOLDHILL 115 kV Bus 1andBus2-CB | ) CB 13.79 <10.0 <10.0 |Short term: Action Plan
VD-187 102 Failure

SIERA-SP- | )\ TRA T 15KV €23 GOLDHILL 230 kV Bus 1and 2-CB202 | ) CB <100 | 16633 | 13.547 |Explore potential mitigation
VD-188 Failure

SIERA-SP- | ) TR-RCK 115KV €23 GOLDHILL 230 kV Bus 1and 2-CB202 | ) CB <100 | 16581 | 13512 |Explore potential mitigation
VD-189 Failure

SIERA-SP- | \yEMR Sws 60kv C2-4_GOLDHILL 115 kV Bus 1and Bus2-CB | ) CB 17302 | <100 <10.0 |Short term: Action Plan
VD-190 102 Failure

SIERA-SP- C5_19_Placer-Gold Hill No. 1 115 kV Line & e
Vbito! PLACER 115kV Shcer God HI NG, C5 DCTL 12.811 <10.0 <10.0  [Short term: Action Plan

SIERA-SP- C5_19_Placer-Gold Hill No. 1 115 kV Line & e
Votes | HIGGINS 115KV Shcer God HI NG, c5 DCTL 10242 | <100 <10.0  [Short term: Action Plan

SIERA-SP- C5_19_Placer-Gold Hill No. 1 115 kV Line & e
Vbtes | BELLPGE 115k Shcer God HI NG, c5 DCTL 12.21 <10.0 <10.0  [Short term: Action Plan

SIERA-SP- C5_12_Rio Oso-Nicolaus 115 kV Line & Bogue- e
VD-194 E.NICOLS 115kV Rio 0so 115 KV Line C5 DCTL <10.0 10.075 12.714  |Explore potential mitigation
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E Central Valley Sierra - Spring Peak

Voltage Deviations

‘““1‘ California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Category 2019 Sprin Potential Mitigation Solutions
Description | N/A PINI | NI
Off-Peak
SIERA-SpP- o
VD-1 COLGATE 60kV B3_1_Colgate #3 230/60 kV Transformer B N-1 7.1 Explore potential mitigation
SIERA-SpP- o
VD-2 DOBBINS 60kV B3_1_Colgate #3 230/60 kV Transformer B N-1 7141 Explore potential mitigation
SIERA-SpP- o
VD-3 ALLEGHNY 60kV B3_1_Colgate #3 230/60 kV Transformer B N-1 7.229 Explore potential mitigation
SIERA-SpP- o
VD-4 CHLLNGEA 60kV B3_1_Colgate #3 230/60 kV Transformer B N-1 7.141 Explore potential mitigation
SIERA-SpP- o
VD-5 CLMBA HL 60kV B3_1_Colgate #3 230/60 kV Transformer B N-1 7.151 Explore potential mitigation
SIERA-SpP- o
VD-6 COLGATEA 60kV B3_1_Colgate #3 230/60 kV Transformer B N-1 7.141 Explore potential mitigation
SIE\R;gﬁpP- E.NICOLS 115kV B2_29_East Nicolaus - Rio Oso 115 kV Line B N-1 5479 Explore potential mitigation
SIERA-SpP- o
VD-8 PIKE CTY 60kV B3_1_Colgate #3 230/60 kV Transformer B N-1 7.198 Explore potential mitigation
SIERA-SpP- B3_1_Colgate #3 230/60 kV Transformer & L
VD-9 BANGOR & 60kV B1 12 NARROWS2  13.80 Unit ID 1 B L-1/G-1 5.442 Explore potential mitigation
SIERA-SpP- B3_1_Colgate #3 230/60 kV Transformer & L
VD-10 BEALE_1 & 60kV B1 11 NARROWST  11.00 UnitID 1 B L-1/G-1 5.537 Explore potential mitigation
SIERA-SpP- B3_1_Colgate #3 230/60 kV Transformer & L
VD-11 BEALE_1 & 60kV B1 12 NARROWS2  13.80 Unit ID 1 B L-1/G-1 10.132 Explore potential mitigation
SIERA-SpP- B3_1_Colgate #3 230/60 kV Transformer & e
VD-12 BEALE_2 & 60kV B1 12 NARROWS2  13.80 Unit ID 1 B L-1/G-1 8.098 Explore potential mitigation
SIERA-SpP- B3_1_Colgate #3 230/60 kV Transformer & e
VD-13 COLGATE & 60kV B1 12 NARROWS2  13.80 Unit ID 1 B L-1/G-1 12.384 Explore potential mitigation
SIERA-SpP- B3_1_Colgate #3 230/60 kV Transformer & e
\D-14 DOBBINS & 60kV B1 12 NARROWS2  13.80 Unit ID 1 B L-1/G-1 12.442 Explore potential mitigation
SIERA-SpP- B3_1_Colgate #3 230/60 kV Transformer & e
VD-15 WHTLND1 & 60kV B1 12 NARROWS2  13.80 Unit ID 1 B L-1/G-1 5.103 Explore potential mitigation
SIERA-SpP- B3_1_Colgate #3 230/60 kV Transformer & e
\VD-16 ALLEGHNY & 60kV B1 12 NARROWS2  13.80 Unit ID 1 B L-1/G-1 12.604 Explore potential mitigation
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E Central Valley Sierra - Spring Peak

Voltage Deviations

‘““1‘ California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category D(zztcvergory 2019 Spring Potential Mitigation Solutions

pon | N | "ol N
S'E\/Rt’i'1s;pp' BEALE1J1 & 60KV gi’jiﬁfggé&@w 601"3Y8£r3’;?tf‘|’5”‘16r & B L-1/G-1 10.131 Explore potential mitigation
S'E\/Rt’i'1sépp' BEALE2J2 & 60KV S?jhfﬁfﬁtégﬁvﬁw 60:;%33’;?5?5”;” & B L-1/G-1 5.509 Explore potential mitigation
S'E\/Rt’i'1sépp' BRWNS VY & 60KV gi’jiﬁfggé&@w 601"3Y8£r3’;?tf‘|’5”‘16r & B L-1/G-1 6.257 Explore potential mitigation
S'E\f{[ﬁ'zsopp' CHLLNGEA & 60KV gi’jiﬁfgﬁg&éﬁw 601"3Y8(T)r3?]?tf‘|’6”‘16r & B L-1/G-1 12.442 Explore potential mitigation
S'E\f{s\_';pp' CLMBA HL & 60KV gi’jiﬁfgﬁg&éﬁw 601"3Y8(T)r3?]?tf‘|’6”‘16r & B L-1/G-1 12.461 Explore potential mitigation
S|E\f<$\_-232pp- CMP FRWT & 60kV gi’jiﬁfgﬁg&éﬁw 601"3Y8(T)r3?]?tf‘|’6”‘16r & B L-1/G-1 10.081 Explore potential mitigation
S|E\f<$\_-233pp- COLGATEA & 60KV gi’jiﬁfgﬁg&éﬁw 601"3Y8(T)r3?]?tf‘|’6”‘16r & B L-1/G-1 12.442 Explore potential mitigation
S'E\;{S\_'Zipp' GRSS VLY & 60KV g?jfﬁf;ﬁggvgy 601"3Y83r3?]?tf‘|’6r"16r & B L-1/G-1 12,615 Explore potential mitigation
S'E\f{&s\,)pp' NARRWS 1 & 60KV g?jiﬁf;ﬁg&@w 601"3Y83r3?]?tf‘|’l;r"16r & B L-1/G-1 10.024 Explore potential mitigation
S'E\ﬁtﬁ'zsepp' NARRWS 2 & 60kV g?jiﬁf;ﬁg&@w 601"3Y83r3?]?tf‘|’l;r"16r & B L-1/G-1 10.123 Explore potential mitigation
S'E\ﬁtﬁ';pp' NRRWS1TP & 60KV g?jfﬁf;ﬁg&vﬁw 601"1Y03r3?]?tf75r"16r & B L-1/G-1 5,575 Explore potential mitigation
S'E\;{Eﬁ'zzpp' NRRWS2TP & 60KV g?jfﬁf;tsg\‘;’vé?/ 60:;%?32?:?5”;“ & B L1/G-1 5.458 Explore potential mitigation
S'E\;{Eﬁ'zsgpp' PIKE CTY & 60KV g?ﬂfﬁfgﬁg\?@m 60%2?32?:%”;“ & B L1/G-1 12.546 Explore potential mitigation
S'E\;{Eﬁfopp' SMRTSVLE & 60kV g?ﬂfﬁfgﬁg\?@m 60%2?32?:%”;“ & B L1/G-1 10.074 Explore potential mitigation
S'E\;{Eﬁgpp' SMRTVLE1 & 60KV g?jiﬁf;ﬁg\‘;’v?;m 60%2?32?:?5”;“ & B L1/G-1 10.074 Explore potential mitigation
S'E\;{[ﬁfépp' SMRTVLLE & 60KV g?jiﬁf;ﬁg\‘;’vgw 601§Y85r3?‘?tf‘|’g”fr & B L-1/G-1 10.074 Explore potential mitigation
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E Central Valley Sierra - Spring Peak

Voltage Deviations

“} California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Diztcer?(:'ry 2019 Spring Potential Mitigation Solutions

pon | N | "ol N
S'EVRE’)\_'?’?P' WEST JCT & 60kV gi’jiﬁf;ﬁg\?vgo’ 601"3Y8£r3’;?tf‘|’5”‘16r & B L-1/G-1 10.08 Explore potential mitigation
S'EVRE’)\_';"P' WHEATLND & 60KV gi’jiﬁf;ﬁg\?vgo’ 601"3Y8£r3’;?tf‘|’5”‘16r & B L-1/G-1 5.103 Explore potential mitigation
S'EVRE’)\_'?’SspP' YUBAGOLD & 60KV gi’jiﬁf;ﬁg\?vgo’ 601"3Y8£r3’;?tf‘|’5”‘16r & B L-1/G-1 6.899 Explore potential mitigation
S'E\f{s\_ﬁépp' SHPRING 115KV 1C11L,').70—OBEJUSSF2‘EULT AT 32018 GOLDHILL C1 Bus 10.904 Explore potential mitigation
S'E\f{s\;pp' BEALE 1 60kV g;:&ﬁgg;%vggo /6013\'/8%;’::%?”3;‘ c3 N-1-1 10.132 Explore potential mitigation
S'E\f{s\_ﬁépp' COLGATE 60KV g;:&ﬁgg;%vggo /6013\'/8%;’::%?”3;‘ c3 N-1-1 12.384 Explore potential mitigation
S'E\f{s\_';pp' DOBBINS 60KV g;:&ﬁgg;%vggo /6013\'/8%;’::%?”3;‘ c3 N-1-1 12.442 Explore potential mitigation
S'E\?E/ifopp' ALLEGHNY 60KV g;:&ﬂg:ti%\lggo /6015\'/8%;’:;tf;?r;ef‘ c3 N-1-1 12,604 Explore potential mitigation
S'E\%\_ﬁpp' BEALE1J1 60KV Eéjﬁaﬁ@ﬁ%v%o /6015\'/8%;’::%?"3;‘ c3 N-1-1 10.131 Explore potential mitigation
S'E\?E/ifzpp' CHLLNGEA 60kV g;:&ﬂg:ti%\lggo /6015\'/8%;’:;tf;?r;ef‘ c3 N-1-1 12.442 Explore potential mitigation
S'E\?E/ifapp' CLMBA HL 60kV g;:&ﬂg:ti%\lggo /6015\'/8%;’:;tf;?r;ef‘ c3 N-1-1 12.461 Explore potential mitigation
S'E\;{Eﬁﬁpp' CMP FRWT 60kV g;jf&g:g%vggo /6013V8(T)rg:;tﬁ'fn:ef‘ c3 N-1-1 10.081 Explore potential mitigation
S'E\;{Eﬁ;‘%pp' COLGATEA 60KV g;jf&g:g%vggo /6013V8(T)rg:;tﬁ'fn:ef‘ c3 N-1-1 12,442 Explore potential mitigation
S'E\;{Eﬁ;‘%pp' E.NICOLS 115kV gg:;g:::ﬁrmotﬁ‘:a‘g; 1)58(';\/1 %;”EV&U”E c3 N-1-1 18.135 Explore potential miigation
SlE\%At -487pP- GRSS VLY 60kV g;jfé;‘gzz O#\;v§§0 /601|3V8$r::;tfcl>?n3e§ C3 N-1-1 12.615 Explore potential mitigation
SIEVR[')At -488pP- NARRWS 1 60kV g;’ji—:’:giz o#\gvggo /6013\'/8%::;;?”3; C3 N-1-1 10.024 Explore potential mitigation
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E Central Valley Sierra - Spring Peak

Voltage Deviations

“‘% California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Category 2019 Sprin Potential Mitigation Solutions
Description | N/A PG| NjA
Off-Peak
SIERA-SpP- B1_12_NARROWS2  13.80 UnitID 1 & o
\VD-49 NARRWS 2 60kV B3_1_Colgate #3 230/60 kV Transformer C3 N-1-1 10.123 Explore potential mitigation
SIERA-SpP- B1_12_NARROWS2  13.80 UnitID 1 & o
VD-50 NRRWS1TP 60kV B3_1_Colgate #3 230/60 kV Transformer C3 N-1-1 10.12 Explore potential mitigation
SIERA-SpP- B1_12_NARROWS2  13.80 UnitID 1 & o
VD51 NRRWS2TP 60kV B3_1_Colgate #3 230/60 kV Transformer C3 N-1-1 10.1 Explore potential mitigation
SIERA-SpP- B1_12_NARROWS2  13.80 UnitID 1 & o
VD-52 PIKE CTY 60kV B3 1_Colgate #3 230/60 kV Transformer C3 N-1-1 12.546 Explore potential mitigation
SIERA-SpP- B1_12_NARROWS2  13.80 UnitID 1 & o
VD-53 SMRTSVLE 60kV B3 1_Colgate #3 230/60 kV Transformer C3 N-1-1 10.074 Explore potential mitigation
SIERA-SpP- B1_12_NARROWS2  13.80 UnitID 1 & o
VD-54 WEST JCT 60kV B3 1_Colgate #3 230/60 kV Transformer C3 N-1-1 10.08 Explore potential mitigation
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E Central Valley Sierra - Summer Off-Peak & Summer Light Load

Voltage Deviations

‘““1‘ California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %
- - Category 2016 2019 e .
ID Substation Worst Contingenc: Catego o Potential Mitigation Solutions
gency gory Description | Summer | Summer N/A 9
Off-Peak | Light Load
Sierra-NP- L
\VD-1 PEASE 60kV B3_11_Pease #2 115/60 kV Transformer B N-1 13.101 Explore potential mitigation
Sierra-NP- L
VD2 GLEAF2 60kV B3_11_Pease #2 115/60 kV Transformer B N-1 13.107 Explore potential mitigation
Sierra-NP- L
VD-3 HARTER 60kV B3_11_Pease #2 115/60 kV Transformer B N-1 13.126 Explore potential mitigation
Sierra-NP- L
\VD-4 ENCINAL 60kV B3_11_Pease #2 115/60 kV Transformer B N-1 11.53 Explore potential mitigation
Sierra-NP- L
VD5 MRYSVLE 60kV B3_11_Pease #2 115/60 kV Transformer B N-1 13.165 Explore potential mitigation
Sierra-NP- L
VD-6 PEASETP 60kV B3_11_Pease #2 115/60 kV Transformer B N-1 13.104 Explore potential mitigation
Sierra-NP- L
VD-7 ALMENDRA 60kV B3_11_Pease #2 115/60 kV Transformer B N-1 13.105 Explore potential mitigation
Sierra-NP- L
\VD-8 ENCL TAP 60kV B3_11_Pease #2 115/60 kV Transformer B N-1 11.527 Explore potential mitigation
Sierra-NP- L
VD-9 GLEAF2TP 60kV B3_11_Pease #2 115/60 kV Transformer B N-1 13.106 Explore potential mitigation
Sierra-NP- . L
VD-10 GRSS VLY 60kV B2_49_Colgate-Grass Valley 60 kV Line B N-1 5.027 Explore potential mitigation
Sierra-NP- L
VD-11 LIVE OAK 60kV B3_11_Pease #2 115/60 kV Transformer B N-1 10.981 Explore potential mitigation
Sierra-NP- L
VD-12 MRYSVLLE 60kV B3_11_Pease #2 115/60 kV Transformer B N-1 13.165 Explore potential mitigation
Sierra-NP- L
VD-13 YBA CTYJ 60kV B3_11_Pease #2 115/60 kV Transformer B N-1 13.105 Explore potential mitigation
Sierra-NP- L
VD-14 YUBACITY 60kV B3_11_Pease #2 115/60 kV Transformer B N-1 13.124 Explore potential mitigation
Sierra-NP- B2_65_Drum - Spaulding 60 kV Line & e
VD-15 SPAULDNG & 60kV B1_16_SPAULDG 911 UnitID 3 B L-1/G-1 -5.586 -5.277 Explore potential mitigation
S"\*/r[r;“ép' PEASE 60kV 1C11é90—OBUS FAULT AT 32200 PEASE C1 Bus 13.303 Explore potential mitigation
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E Central Valley Sierra - Summer Off-Peak & Summer Light Load

Voltage Deviations

‘““1‘ California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %
- : Category 2016 2019 o .
ID Substation Worst Contingenc: Catego o Potential Mitigation Solutions
gency gory Description | Summer | Summer N/A 9
Off-Peak | Light Load
Sterra-NP-\ 1 EAF2 60KV C1-9_BUS FAULTAT 32200 PEASE c1 Bus 13.309 Explore potential mitigation
VD-17 115.00
Sterra-NP- | 1 \RTER 60KV C1-9_BUS FAULTAT 32200 PEASE c1 Bus 13.328 Explore potential mitigation
VD-18 115.00
Sterra-NP- -\ ENGINAL 60KV C1-9_BUS FAULTAT 32200 PEASE c1 Bus 11.729 Explore potential mitigation
VD-19 115.00
Sterra-NP- |y IRYSVLE 60KV C1-9_BUS FAULT AT 32200 PEASE c1 Bus 13.368 Explore potential mitigation
VD-20 115.00
Sterra-NP- | peag RG 60KV C1-9_BUS FAULT AT 32200 PEASE c1 Bus 17.251 Explore potential mitigation
VD-21 115.00
Sterra-NP- | b ASETP 60KV C1-9_BUS FAULT AT 32200 PEASE c1 Bus 13.306 Explore potential mitigation
VD-22 115.00
Sterra-NP- | | MENDRA 60KV C1-9_BUS FAULT AT 32200 PEASE c1 Bus 13.307 Explore potential mitigation
VD-23 115.00
Sierra-NP- C1-9_BUS FAULT AT 32200 PEASE e
VD-24 ENCL TAP 60kV 115.00 C1 Bus 11.726 Explore potential mitigation
Sterra-NP- | 1 EAF2TP 60KV C1-9_BUS FAULT AT 32200 PEASE c1 Bus 13.308 Explore potential mitigation
VD-25 115.00
Sierra-NP- C1-9_BUS FAULT AT 32200 PEASE e
VD-26 LIVE OAK 60kV 115.00 C1 Bus 11.178 Explore potential mitigation
Sterra-NP- | \IRYSVLLE 60kv C1-9_BUS FAULTAT 32200 PEASE c1 Bus 13.368 Explore potential mitigation
VD-27 115.00
Sierra-NP- C1-9_BUS FAULT AT 32200 PEASE e
VD-28 YBA CTYJ 60kV 115.00 C1 Bus 13.307 Explore potential mitigation
Sierra-NP- C1-9_BUS FAULT AT 32200 PEASE e
VD-29 YUBACITY 60kV 115.00 C1 Bus 13.326 Explore potential mitigation
Sierra-NP- B2_25_Palermo - Pease 115 kV Line & e
VD-30 PEASE 60kV B2 26 _Pease - Rio Oso 115 kV Line C3 N-1-1 20.342 11.037 Explore potential mitigation
Sierra-NP- B2_25_Palermo - Pease 115 kV Line & e
VD-31 GLEAF2 60kV B2 26 Pease - Rio Oso 115 kV Line C3 N-1-1 20.352 11.042 Explore potential mitigation
Sierra-NP- B2_25_Palermo - Pease 115 kV Line & e
VD-32 HARTER 60kV B2 26 Pease - Rio Oso 115 kV Line C3 N-1-1 20.385 11.033 Explore potential mitigation
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E Central Valley Sierra - Summer Off-Peak & Summer Light Load

Voltage Deviations

‘““1‘ California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Diztcer?p?irgn Sjr?:n?er Sjr?:n?er N/A Potential Mitigation Solutions
Off-Peak | Light Load
Si%ﬁé’ép' ENCINAL 60KV gg:gg:ﬁ:g?om%‘zs 11112 :\\// l'_'ii:: & c3 N-1-1 18.234 Explore potential mitigation
Sif/réa_gip' MRYSVLE 60kV gg:gg:ﬁ:g?om%‘zs 11112 :\\// l'_'ii:: & c3 N-1-1 20455 | 11.046 Explore potential mitigation
Sif/réa_égp' PEAS RG 60kV gg:gg:ﬁ:g?om%‘zs 11112 :\\// l'_'ii:: & c3 N-1-1 2411 | 11973 Explore potential mitigation
Sif/r&'ép' PEASETP 60KV gg:gg::f‘:r;omg;z‘; 11112 ';\\// LLiirr‘]Z & c3 N-1-1 20034 | 11523 Explore potential mitigation
Sif/rgf;;P' ALMENDRA 60KV Sﬁjﬁé’jﬁiﬁ?"mie@iﬁ 11112 E\\// LLiirT: & c3 N-1-1 20349 | 11.041 Explore potential mitigation
Sif/rgfégp' ENCL TAP 60kV Sﬁjﬁé’jﬁiﬁ?"mie@iﬁ 11112 E\\// LLiirT: & c3 N-1-1 18.228 Explore potential mitigation
Sif/rgfégp' GLEAF2TP 60KV Sﬁjﬁé’jﬁiﬁ?"mie@iﬁ 11112 E\\// LLiirT: & c3 N-1-1 20351 | 11.041 Explore potential mitigation
Si%ﬂép' LIVE OAK 60kV gg:gg:g:f;“f’éizeg:g 11112 :\\// LLii:: & c3 N-1-1 17.463 Explore potential mitigation
Si%ﬂjp' MRYSVLLE 60kV gg:gg:g:f;“f’éizeg:g 11112 :\\// LLii:: & c3 N-1-1 20455 | 11.046 Explore potential mitigation
Si%igp' YBA CTYJ 60kV gg:gg:g:f;“f’éizeg:g 11112 :\\// LLii:: & c3 N-1-1 20349 | 11.041 Explore potential mitigation
Si%ﬂp' YUBACITY 60kV gg:gg:g:f;“f’éizeg:g 11112 :\\// LLii:: & c3 N-1-1 20383 | 11.034 Explore potential mitigation
Si‘\"/rgfﬂp' PEASE 60kV gi—ég{f:‘;r?\;’ﬁfjse 15KkVLine & Pease- | 15 DCTL 20616 | 11492 Explore potential mitigation
Si‘\"/rgf;gp' PEASE 115KV gi—ég{f:‘;r?\;’ﬁfjse 15KkVLine & Pease- | 15 DCTL 2567 16.509 Explore potential mitigation
Si‘\"/rgjép' GLEAF2 60kV gi—ég{f:‘;r?\;’ﬁfjse 15KkVLine & Pease- | 15 DCTL 20626 | 11498 Explore potential mitigation
Si‘\"/rgf;sp' HARTER 60KV gi}—é(;gp1a1";r?\7ﬁ::se 15kViLine & Pease- | g DCTL 20659 | 11.488 Explore potential mitigation
Si‘\*/r[rijép' ENCINAL 60kV gi}—égﬂ?:‘\;’ﬁ::se 15kVLine & Pease- | (g DCTL 18462 | 10.286 Explore potential mitigation
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E Central Valley Sierra - Summer Off-Peak & Summer Light Load

Voltage Deviations

“} California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category D(:;Ztcer?p?irgn Sjr?:n?er Sjr?:n?er N/A Potential Mitigation Solutions
Off-Peak | Light Load
S'E\m’\m’ MRYSVLE 60kV gz—gggpf:zr:‘\ffi::se 115KkVLine & Pease- | 5 DCTL | 20727 | 11501 Explore potential mitigation
S'E\Tﬁ'zNP' PEAS RG 60kV gz—gggpf:zr:‘\ffi::se 115KkVLine & Pease- | 5 DCTL | 24059 | 13.281 Explore potential mitigation
S'E\%QNP' PEASETP 60KV gz—gggpf:zr:‘\ffi::se 115KkVLine & Pease- | 15 DCTL | 20622 | 11493 Explore potential mitigation
S'E\TSQNP' ALMENDRA 60KV gi—égﬁi'g”;{fﬁﬁ:se 115KkVLine & Pease- | 15 DCTL | 20624 | 1149 Explore potential mitigation
S'E\E&NP' ENCL TAP 60kV gi—égﬁi'g”;{fﬁﬁ:se 115KkVLine & Pease- | 15 DCTL 18456 | 10.283 Explore potential mitigation
S'E\TSBNP' GLEAF2TP 60KV gi—égﬁi'g”;{fﬁﬁ:se 115KkVLine & Pease- | 15 DCTL | 20625 | 11497 Explore potential mitigation
S'E\E{Q}Np' LIVE OAK 60kV gi‘z—éggp1a1'2";‘\;"LF;§:SE 115KkVLine & Pease- | 15 DCTL 17675 | 9844 Explore potential mitigation
S'E\fm\lp' MRYSVLLE 60kV g;—ég{f::rf\;’fi’s:se 15KkVLine & Pease- | (5 DCTL | 20727 | 11501 Explore potential mitigation
S'E\fm\lp' YBA CTYJ 60kV g;—ég{f::rf\;’fi’s:se 15KkVLine & Pease- | (5 DCTL | 20623 | 1149 Explore potential mitigation
S'E/Fg_\;glp' YUBACITY 60kV g;—ég{f::rf\;’fi’s:se 15KkVLine & Pease- | (5 DCTL | 20657 11.49 Explore potential mitigation
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E Central Valley Sierra - Summer Peak

“‘1‘ California ISO

High/Low Voltage Shaping a Renewed Future
Voltage (PU)
) . Category R .
D Substation Worst Contingency Category Descrintion 2016 Summer| 2019 Summer | 2024 Summer Potential Mitigation Solutions
P Peak Peak Peak
SIERA-SP-V- B2_49_Colgate-Grass Valley 60 kV Line & L
1 OXBOW 60kV B1 21 OXBOW F 9.1 UnitID 1 B L-1/G-1 0.8983 0.8997 0.8938 Explore potential mitigation
SIERA-SP-V- B2_44_Pease - Marysville - Harter 60 kV
9 PEAS RG 60kV Line & B1_25_GRNLEAF2  13.80 Unit ID B L-1/G-1 0.8998 >0.95 >0.95 Explore potential mitigation
1
SIERA-SP-V- B2_29_East Nicolaus - Rio Oso 115 kV Line e
3 E.NICOLS 115kV &B1 1 COLGATE!  13.80 UnitID 1 B L-1/G-1 >0.95 >0.95 0.8995 Explore potential mitigation
SIERA-SP-V- B3_13_East Nicolaus #2 115/60 kV
4 E.NICOLS 115kV Transformer & B1_1_COLGATE1  13.80 B L-1/G-1 >0.95 >0.95 0.8943 Explore potential mitigation
Unit ID 1
SIERA-SP-V- B3_13_East Nicolaus #2 115/60 kV
5 E.NICOLS 115kV Transformer & B1_2_FREC 13.80 Unit B L-1/G-1 >0.95 >0.95 0.8983 Explore potential mitigation
ID1
SIERA-SP-V- B3_13_East Nicolaus #2 115/60 kV
6 E.NICOLS 115kV Transformer & B1_25_GRNLEAF2  13.80 B L-1/G-1 >0.95 >0.95 0.8989 Explore potential mitigation
Unit ID 1
SIERA-SP-V- B3_13_East Nicolaus #2 115/60 kV
7 E.NICOLS 115kV Transformer & B1_26_YUBACTY  13.80 B L-1/G-1 >0.95 >0.95 0.8974 Explore potential mitigation
Unit ID 1
SIERA-SP-V- B2_29 East Nicolaus - Rio Oso 115 kV Line e
8 E.NICOLS 115kV &B1.3 COLGATE2  13.80 Unit D 1 B L-1/G-1 >0.95 >0.95 0.8996 Explore potential mitigation
SIERA-SP-V- B3_13_East Nicolaus #2 115/60 kV
9 E.NICOLS 115kV Transformer & B1_3 COLGATE2  13.80 B L-1/G-1 >0.95 >0.95 0.8943 Explore potential mitigation
Unit ID 1
SIERA-SP-V- B3_13_East Nicolaus #2 115/60 kV
10 E.NICOLS 115kV Transformer & B1_39_YCEC 13.80 B L-1/G-1 >(0.95 >0.95 0.8984 Explore potential mitigation
Unit ID 1
SIERA-SP-V- B2_49_Colgate-Grass Valley 60 kV Line & e
1" ENVRO_HY 60kV B1 21 OXBOW F 9.1 UnitID 1 B L-1/G-1 0.8983 0.8997 0.8938 Explore potential mitigation
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E Central Valley Sierra - Summer Peak

“‘1‘ California ISO

High/Low Voltage Shaping a Renewed Future
Voltage (PU)
) . Category R .
D Substation Worst Contingency Category Descrintion 2016 Summer| 2019 Summer | 2024 Summer Potential Mitigation Solutions
P Peak Peak Peak
SIERA-SP-V- B2_49_Colgate-Grass Valley 60 kV Line & L
12 FORST HL 60kV B1 21 OXBOW F 9.1 UnitID 1 B L-1/G-1 0.8982 0.8996 0.8937 Explore potential mitigation
SIERA-SP-V- B2_49_Colgate-Grass Valley 60 kV Line & L
13 GRSS VLY 60kV B1 18 ROLLINSF  6.60 Unit ID 1 B L-1/G-1 0.8966 0.8959 0.8881 Explore potential mitigation
SIERA-SP-V- C1-7_BUS FAULT AT 32018 GOLDHILL o
14 ELDORAD 115kV 115.00 Bus 2E C1 Bus 0.5867 0.6158 0.5991 Explore potential mitigation
S'ER?:,)SP'V' ENCINAL 60kV gg '0201—BUS FAULTAT 32332 PEASE C1 Bus 0.8855 0.8822 0.872 Explore potential mitigation
SIERA-SP-V- C1-7_BUS FAULT AT 32018 GOLDHILL L
16 SHPRING 115kV 115.00 Bus 2E C1 Bus 0.4431 0.4595 0.4397 Explore potential mitigation
SIERA-SP-V- C1-7_BUS FAULT AT 32018 GOLDHILL L
17 APLHTAP1 115kV 115.00 Bus 2E C1 Bus 0.6335 0.6673 0.6516 Explore potential mitigation
SIERA-SP-V- C1-7_BUS FAULT AT 32018 GOLDHILL L
18 APLHTAP2 115kV 115.00 Bus 2E C1 Bus 0.5174 0.5404 0.5222 Explore potential mitigation
SIERA-SP-V- C1-7_BUS FAULT AT 32018 GOLDHILL o
19 APPLE HL 115kV 115.00 Bus 2E C1 Bus 0.6318 0.6657 0.6499 Explore potential mitigation
SIERA-SP-V- C1-7_BUS FAULT AT 32018 GOLDHILL o
20 CLRKSVLT 115kV 115.00 Bus 2E C1 Bus 0.893 >0.9 0.8996 Explore potential mitigation
SIERA-SP-V- C1-7_BUS FAULT AT 32018 GOLDHILL o
21 DIMOND_1 115kV 115.00 Bus 2E C1 Bus 0.7615 0.806 0.7938 Explore potential mitigation
SIERA-SP-V- C1-7_BUS FAULT AT 32018 GOLDHILL o
2 DIMOND_2 115kV 115.00 Bus 2E C1 Bus 0.4602 0.4781 0.4586 Explore potential mitigation
SIERA-SP-V- C1-7_BUS FAULT AT 32018 GOLDHILL o
2 DMND SPR 115kV 115.00 Bus 2E C1 Bus 0.4598 0.4777 0.4582 Explore potential mitigation
S'ER’;SP'V' ENCL TAP 60kV gg gg—BUS FAULTAT 32332 PEASE o Bus 0.886 0.8827 0.8725  |Explore potential mitigation
S'ER’;'SSP'V' LIVE OAK 60kV gg gg—BUS FAULTAT 32332 PEASE o Bus 0.8861 0.8828 0.8726  |Explore potential mitigation
SIERA-SP-V- C1-7_BUS FAULT AT 32018 GOLDHILL L
% MIZOU_T1 115kV 115.00 Bus 2E C1 Bus 0.7387 0.7813 0.7683 Explore potential mitigation
S'ER’;'?SP'V' MIZOU_T2 115kV (1311;0—0835:2?” AT 32018 GOLDHILL o3 Bus 0.4675 0.4861 04668  |Explore potential mitigation
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E Central Valley Sierra - Summer Peak

“‘1‘ California ISO

High/Low Voltage Shaping a Renewed Future
Voltage (PU)
) . Category R .
D Substation Worst Contingency Category Descrintion 2016 Summer| 2019 Summer | 2024 Summer Potential Mitigation Solutions
P Peak Peak Peak
SIERA-SP-V- C1-7_BUS FAULT AT 32018 GOLDHILL o
28 PLCRVLB2 115kV 115.00 Bus 2E C1 Bus 0.4751 0.4943 0.4753 Explore potential mitigation
SIERA-SP-V- C1-7_BUS FAULT AT 32018 GOLDHILL o
29 PLCRVLB3 115kV 115.00 Bus 2E C1 Bus 0.4748 0.4941 0.475 Explore potential mitigation
SIERA-SP-V- C1-7_BUS FAULT AT 32018 GOLDHILL o
30 PLCRVLT1 115kV 115.00 Bus 2E C1 Bus 0.7166 0.7573 0.7436 Explore potential mitigation
SIERA-SP-V- C1-7_BUS FAULT AT 32018 GOLDHILL o
31 PLCRVLT2 115kV 115.00 Bus 2E C1 Bus 0.4755 0.4948 0.4757 Explore potential mitigation
SIERA-SP-V- C1-7_BUS FAULT AT 32018 GOLDHILL o
3 SHPRING1 115kV 115.00 Bus 2E C1 Bus 0.7817 0.828 0.8163 Explore potential mitigation
SIERA-SP-V- C1-7_BUS FAULT AT 32018 GOLDHILL o
3 SHPRING2 115kV 115.00 Bus 2E C1 Bus 0.4438 0.4602 0.4404 Explore potential mitigation
SIERA-SP-V- C1-7_BUS FAULT AT 32018 GOLDHILL o
3 SPICAMIN 115kV 115.00 Bus 2E C1 Bus 0.6321 0.666 0.6502 Explore potential mitigation
SIERA-SP-V-I oo 115Ky €2-3_GOLDHILL 230 kV Bus 1 and 2 - CB c2 CB 0.473 0.4042 04021  |Explore potential mitigation
35 202 Failure
SIERASPV- - he UM 115KV C2-4 GOLDHILL 115kV Bus 1and Bus 2- |, CcB 0.8481 >0.9 509  |Shortterm: Action Plan
36 CB 102 Failure
SIERASPV- oy INT 115KV C2-4 GOLDHILL 115kV Bus 1and Bus 2- |, CcB 0.443 >0.9 509  |Shortterm: Action Plan
37 CB 102 Failure
SIERASP-V- 5y Bow 60kv C2-4 GOLDHILL 115kV Bus 1and Bus 2- |, CcB 0.8278 >0.9 509  |Shortterm: Action Plan
38 CB 102 Failure
SIERASP-V-1 - A UBURN 60KV C2-4 GOLDHILL 115KV Bus 1and Bus 2- |, cB 0.4403 >0.9 509  |Short term: Action Plan
39 CB 102 Failure
SIERASPV- ) |71 145Ky C2-4 GOLDHILL 115KV Bus 1and Bus 2- |, cB 0.4404 >0.9 509  |Short term: Action Plan
40 CB 102 Failure
SIERASPV- ) |72 145Ky C2-4 GOLDHILL 115KV Bus 1and Bus 2- |, cB 0.4432 >0.9 509  |Short term: Action Plan
41 CB 102 Failure
SIERASP-V- a1 SEY 60KV C2-4 GOLDHILL 115kV Bus 1and Bus 2- |, CcB 0.441 >0.9 509  |Short term: Action Plan
42 CB 102 Failure
SIERASP-V-  beNRYN 60KV C2-4 GOLDHILL 115KV Bus 1and Bus 2- |, CcB 0.4144 >0.9 509 |Short term: Action Plan
43 CB 102 Failure
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E Central Valley Sierra - Summer Peak

“‘1‘ California ISO

High/Low Voltage Shaping a Renewed Future
Voltage (PU)
) . Category R .
ID Substation Worst Contingency Category | poscrintion | 2016 Summer | 2019 Summer | 2024 Summer Potential Mitigation Solutions
P Peak Peak Peak

SIERA-SPV-| o) oo C2-4_GOLDHILL 115KV Bus f and Bus2- | - 04437 0.9 09 |Short term: Action Plan
44 CB 102 Failure

SIERA-SP-V-I SUmMIT okv C2-4_GOLDHILL 115 kVBus 1and Bus2- |, cB 0.8924 >0.9 509 |Short term: Action Plan
45 CB 102 Failure

SIERA-SP-V-1 1avLoR 60KV €23 GOLDHILL 230 kV Bus 1and2-CB |, cB 509 08311 08637  |Explore potential mitigation
46 202 Failure

SIERASP-V-1  ATLANTC 230KV €2-3 GOLDHILL 230V Bus Tand2-CB | cB 509 0.8386 08726 |Explore potential mitigation
47 202 Failure

SIERASP-V-1  ATLANTI 60KV €2-3 GOLDHILL 230V Bus Tand2-CB | cB 509 08354 08685  |Explore potential mitigation
48 202 Failure

SIERA-SP-V-\  pu AP 115KV €23 GOLDHILL230kVBus 1and2-CB |, cB 0173 04042 04021 |Explore potential mitigation
49 202 Failure

SIERA-SP-V-1 b1 AR 6okv €23 GOLDHILL 230 kV Bus 1and 2-CB | cB 509 0.8099 08418  |Explore potential mitigation
50 202 Failure

SIERA-SP-V-1 & poRAD 115KV C2-3_GOLDHILL 230 kV Bus 1 and 2 - CB C2 CB 0.1352 0.3797 0.3748  |Explore potential mitigation
51 202 Failure

SIERA-SP-V-| e e C2-4_GOLDHILL 115KV Bus  and Bus2- | 8 0525 0.9 509 |Short term: Action Plan
52 CB 102 Failure

SIERA-SP-V-| | oo e C2-4_GOLDHILL 115KV Bus  and Bus2- | 8 04171 0.9 509 |Short term: Action Plan
53 CB 102 Failure

SIERA-SP-V-| oo e C2-4_GOLDHILL 115KV Bus  and Bus2- | 8 04433 0.9 509 |Short term: Action Plan
54 CB 102 Failure

SIERASP-V-1 R0 050 230KV €2-3 GOLDHILL 230KV Bus Tand2-CB | cB >0.9 0.8932 >09  |Explore potential mitigation
55 202 Failure

SIERA-SP-V-1 2 0CKLIN 60KV C2-3_GOLDHILL 230 kV Bus 1 and 2 - CB c2 CB >0.9 0.8292 0.8616  |Explore potential mitigation
56 202 Failure

SIERA-SPV-[ o e e C2-4_GOLDHILL 115 kV Bus  and Bus2- |, 8 08371 509 509 |Short term: Action Plan
57 CB 102 Failure

SIERASP-V-1  SHPRING 115KV €2-3 GOLDHILL 230KV Bus Tand2-CB | CB 0.152 0.3684 0.3637  |Explore potential mitigation
58 202 Failure

S'ER’;SP'V' APLHTAP1 115KV ggé?’F—;S;DH'LL 230kVBustand2-CB | ) CB 0.1388 0.3802 0.3757  |Explore potential mitigation
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E Central Valley Sierra - Summer Peak

“‘1‘ California ISO

H’gh/LOW voltage Shaping a Renewed Future
Voltage (PU)
) . Category R .
ID Substation Worst Contingency Category | poscrintion | 2016 Summer | 2019 Summer | 2024 Summer Potential Mitigation Solutions
P Peak Peak Peak
SIERA-SPV-| - ApLHTAP2 115KV €23 GOLDHILL 230kVBus Tand2-CB |, cB 0.1385 037 03647  |Explore potential mitigation
60 202 Failure
SIERA-SPV-| - ApPLE HL 115KV €23 GOLDHILL 230kVBus Tand2-CB |, cB 0.1381 03786 03741 |Explore potential mitigation
61 202 Failure
SIERA-SPV-| - AL ANTIC 115KV ¢2-3_GOLDHILL 230kVBus Tand2-CB |, cB 509 0.832 08625  |Explore potential mitigation
62 202 Failure
SIERA-SPV-| oo oec e C2-4_GOLDHILL 115KV Bus  and Bus2- | 8 04595 0.9 09 |Short term: Action Plan
63 CB 102 Failure
SIERA-SP-V-| e eony C2-4_GOLDHILL 115KV Bus  and Bus2- | 8 0.8349 0.9 09 |Short term: Action Plan
64 CB 102 Failure
SIERA-SP-V-| oo o ey C2-4_GOLDHILL 115KV Bus  and Bus2- | 8 209 0.9 09 |Short term: Action Plan
65 CB 102 Failure
SIERA-SP-V- o o sy C2-4_GOLDHILL 115KV Bus 1 and Bus2- | 8 0,887 0.9 09 |Short term: Action Plan
66 CB 102 Failure
SIERA-SP-V-|  poncvn = sy C2-4_GOLDHILL 115KV Bus  and Bus2- | 8 0.8925 0.9 509 |Short term: Action Plan
67 CB 102 Failure
SIERA-SP-V-  pon oo e C2-4_GOLDHILL 115KV Bus  and Bus2- | 8 0,881 0.9 509 |Short term: Action Plan
68 CB 102 Failure
SIERA-SP-V-|  poncviro e C2-4_GOLDHILL 115KV Bus  and Bus2- | 8 0.8963 0.9 509 |Short term: Action Plan
69 CB 102 Failure
SIERA-SP-V-| Lok 1150y C2-4_GOLDHILL 115KV Bus  and Bus2- | 8 08724 0.9 509 |Short term: Action Plan
70 CB 102 Failure
SIERA-SP-V-|  \oe oo C2-4_GOLDHILL 115 kV Bus f and Bus2- |, 8 0.8289 509 509 |Short term: Action Plan
71 CB 102 Failure
SIERA-SP-V-| bt C2-4_GOLDHILL 115 kV Bus  and Bus2- |, 8 0.7049 509 509 |Short term: Action Plan
72 CB 102 Failure
SIERA-SPV-| o oo sy C2-4_GOLDHILL 115 kV Bus  and Bus2- |, 8 0.3586 509 509 |Short term: Action Plan
73 CB 102 Failure
SIERA-SP-V-| oo sy C2-4_GOLDHILL 115 kV Bus 1 and Bus2- |, 8 0.8883 0.9 509 |Short term: Action Plan
74 CB 102 Failure
S'ER’;'SSP'V' CLRKSVLE 115kV ggé?’F—;S;DH'LL 230KV Bus and2-CB C2 CB 0.1658 0.3833 0.3799  |Explore potential mitigation
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E Central Valley Sierra - Summer Peak

“‘1‘ California ISO

High/Low Voltage Shaping a Renewed Future
Voltage (PU)
) . Category R .
ID Substation Worst Contingency Category | poscrintion | 2016 Summer | 2019 Summer | 2024 Summer Potential Mitigation Solutions
P Peak Peak Peak

SIERA-SP-V-1 | RksvLT 115KV €23 GOLDHILL 230 kV Bus 1and 2-CB |, CB 0.1716 04031 04008  |Explore potential mitigation
76 202 Failure

SIERA-SP-V-| o o m sy C2-4_GOLDHILL 115KV Bus  and Bus2- | - 0,829 0.9 09 |Short term: Action Plan
77 CB 102 Failure

SIERA-SP-V-|  op oy oo C2-4_GOLDHILL 115KV Bus  and Bus2- | - 0.8295 0.9 09 |Short term: Action Plan
78 CB 102 Failure

SIERASP-V-1  biMOND_1 115kv €2-3 GOLDHILL 230V Bus Tand2-CB | cB 0.1548 03046 03914 |Explore potential mitigation
79 202 Failure

SIERA-SP-V-1  p11oND_2 115KV €23 GOLDHILL 230 kV Bus 1and 2-CB | CB 0.1437 0.3627 03573 |Explore potential mitigation
80 202 Failure

SIERA-SP-V-1  p\ND SPR 115KV €23 GOLDHILL 230 kV Bus 1and 2-CB |, CB 0.1435 0.3623 03569  |Explore potential mitigation
81 202 Failure

SIERA-SP-V-| o e C2-4_GOLDHILL 115KV Bus 1 and Bus2- | 8 0.8233 0.9 09 |Short term: Action Plan
82 CB 102 Failure

SIERA-SP-V-| o o 15y C2-4_GOLDHILL 115KV Bus  and Bus2- | 8 0.82%6 0.9 509 |Short term: Action Plan
83 CB 102 Failure

SIERA-SPV-| o C2-4_GOLDHILL 115KV Bus  and Bus2- | 8 07741 0.9 509 |Short term: Action Plan
84 CB 102 Failure

SIERA-SPV-| oo C2-4_GOLDHILL 115KV Bus  and Bus2- | 8 0.3688 0.9 509 |Short term: Action Plan
85 CB 102 Failure

SIERA-SP-V-| - ENVRO. HY 60KV C2-4_GOLDHILL 115 kV Bus 1and Bus2- |, CB 0.8256 >0.9 509  [Short term: Action Plan
86 CB 102 Failure

SIERA-SP-V-| L ooor ooy C2-4_GOLDHILL 115 kV Bus f and Bus2- |, 8 0.8168 509 509 |Short term: Action Plan
87 CB 102 Failure

SIERA-SP-V-1 501D HLL 0KV C2-3_GOLDHILL 230 kV Bus 1 and 2 - CB c2 CB 0.188 0.4326 04306  |Explore potential mitigation
88 202 Failure

SIERA-SP-V-| G OLDHILL 115KV C2-3_ GOLDHILL 230 kV Bus 1 and 2 - CB 2 CB 0.1786 0.4096 0408 |Explore potential mitigation
89 202 Failure

SIERA-SP-V-| 1 ome ooy C2-4_GOLDHILL 115 kV Bus 1 and Bus2- |, 8 209 0.9 509 |Short term: Action Plan
90 CB 102 Failure

SIERASPV-| | oo sy C2-4_GOLDHILL 115 kV Bus  and Bus2- |, 8 04171 509 509 |Short term: Action Plan
9 CB 102 Failure
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E Central Valley Sierra - Summer Peak

“‘1‘ California ISO

High/Low Voltage Shaping a Renewed Future
Voltage (PU)
) . Category R .
ID Substation Worst Contingency Category | poscrintion | 2016 Summer | 2019 Summer | 2024 Summer Potential Mitigation Solutions
P Peak Peak Peak

SIERASPV-| ) IMESTNE 60KV €23 GOLDHILL 230kVBus Tand2-CB |, cB 04771 04118 04095  |Explore potential mitigation
92 202 Failure

SIERASPV-|  yhiz0u_T1 118KV €23 GOLDHILL 230kVBus Tand2-CB |, cB 0.1516 03925 03891  |Explore potential mitigation
93 202 Failure

SIERA-SPV-| 3 hiz0u_T2 118KV ¢2-3_GOLDHILL 230kVBus Tand2-CB |, cB 0.1425 03632 03578 |Explore potential mitigation
94 202 Failure

SERASP-| o 0 T 6ok C2-4_GOLDHILL 115KV Bus  and Bus2- | 8 04390 0.9 509 |Shortterm: Action Plan
95 CB 102 Failure

SERASP-| o o UaR 0k C2-4_GOLDHILL 115KV Bus  and Bus2- | 8 0433 0.9 509 |Shortterm: Action Plan
96 CB 102 Failure

SIERA-SP-V-| (oo s C2-4_GOLDHILL 115KV Bus  and Bus2- | 8 04336 0.9 509 |Shortterm: Action Plan
97 CB 102 Failure

SIERA-SP-V- e o s C2-4_GOLDHILL 115KV Bus 1 and Bus2- | 8 04430 0.9 509 |Shortterm: Action Plan
98 CB 102 Failure

SIERA-SP-V-| |\ v or e C2-4_GOLDHILL 115KV Bus  and Bus2- | 8 04336 0.9 509 |Shortterm: Action Plan
99 CB 102 Failure

SIERA-SPV-| ) cRLB2 15KV €23 GOLDHILL 230kVBus Tand2-CB |, cB 0.1413 0.3634 0.358  |Explore potential mitigation
100 202 Failure

SIERA-SPV-| ) cRLB3 15KV €23 GOLDHILL 230kVBus Tand2-CB |, cB 0.1412 0.3632 0.3578  |Explore potential mitigation
101 202 Failure

SIERA-SPV-| o) cRVLT1 115KV €23 GOLDHILL 230kVBus Tand2-CB |, cB 0.1485 0.3905 0.3869  |Explore potential mitigation
102 202 Failure

SIERA-SPV-| ) cRVLT2 115KV C2-3_GOLDHILL 230 kV Bus 1 and 2 - CB c2 CB 0.1414 0.3637 0.3583 |Explore potential mitigation
103 202 Failure

SIERASP-V-| ) o x oo 1454y C2-3_GOLDHILL 230 kV Bus 1 and 2 - CB c2 CB >0.9 0.8479 0.8755  |Explore potential mitigation
104 202 Failure

SIERA-SP-V-| oo ooy C2-4_GOLDHILL 115 kV Bus  and Bus2- |, 8 0.8343 509 509 |Shortterm: Action Plan
105 CB 102 Failure

SIERA-SP-V-| oo o C2-4_GOLDHILL 115 kV Bus 1 and Bus2- |, 8 0,829 0.9 509 |Shortterm: Action Plan
106 CB 102 Failure

S'ERf;P'V' SHPRINGT 115kV ggé?’F—;S;DH'LL 230KV Bus and2-CB C2 CB 0.1575 0.3965 0.3935  |Explore potential mitigation
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SIERASPV-| o oRING2 115KV C2-3 GOLDHILL 230 kV Bus 1and 2- CB c2 CcB 0.1522 0.3689 0.3643  |Explore potential mitigation
108 202 Failure

SIERASP-V-| )R API 0KV C2-3 GOLDHILL 230 kV Bus 1and 2- CB c2 CcB >0.9 0.8098 0.8418  |Explore potential mitigation
109 202 Failure

SIERASP-V-1 oA ULDNG 60KV C2-4 GOLDHILL 115kV Bus 1and Bus 2- |, CcB 0.8891 >0.9 509  |Short term: Action Plan
10 CB 102 Failure

SIERASP-V-1 o) AMIN 115KV C2-3_GOLDHILL 230 kV Bus 1 and 2- CB c2 CcB 0.1382 0.3789 0.3744  |Explore potential mitigation
111 202 Failure

SIERASP-V-1 1\ 1ARACK 60KV C2-4 GOLDHILL 115kV Bus 1and Bus 2- |, CcB 0.8897 >0.9 509  |Short term: Action Plan
112 CB 102 Failure

SIERASP-V-| ) TRA T 115KV C2-3_GOLDHILL 230 kV Bus 1and 2- CB c2 CcB >0.9 0.86 0.8865  |Explore potential mitigation
113 202 Failure

SIERASP-V-| ) 1R -RCK 115KV C2-3_GOLDHILL 230 kV Bus 1and 2- CB c2 CcB >0.9 0.863 0.8894  |Explore potential mitigation
114 202 Failure

SIERASPV-1 e swis 6okv C2-4 GOLDHILL 115kV Bus 1and Bus 2- |, CcB 0.8251 >0.9 509  |Shortterm: Action Plan
115 CB 102 Failure

SIERA-SP-V- B3_7_Goldhill #1 230/115 kV Transformer & e
116 CPM 115kV B3_8_Goldhill #2 230/115 kV Transformer C3 N-1-1 >0.9 0.4242 0.4075 Explore potential mitigation

SIERA-SP-V- B3_7_Goldhill #1 230/115 kV Transformer & o
17 DRUM 60kV B3_8_Goldhill #2 230/115 kV Transformer C3 N-1-1 >0.9 0.827 0.8313 Explore potential mitigation

SIERA-SP-V- B2_36_Drum - Higgins 115 kV Line & -
" FLINT 115KV 5219 Placer - Gold Hil 115 KV Line No. 1 c3 N-1-1 0.8982 >0.9 509  |Short term: Action Plan

SIERA-SP-V- B3_7_Goldhill #1 230/115 kV Transformer & o
19 FLINT 115kV B3_8_Goldhill #2 230/115 kV Transformer C3 N-1-1 >0.9 0.5922 0.5797 Explore potential mitigation

SIERA-SP-V- B1 18 ROLLINSF  6.60 UnitID 1& o
120 OXBOW 60kV B1 21 OXBOW F 9.1 UnitID 1 C3 N-1-1 0.879 0.8825 0.8834 Explore potential mitigation

SIERA-SP-V- B3_7_Goldhill #1 230/115 kV Transformer & e
121 AUBURN 60kV B3_8_Goldhill #2 230/115 kV Transformer C3 N-1-1 >0.9 0.6283 0.6179 Explore potential mitigation
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SIERA-SP-V- B3_7_Goldhill #1 230/115 kV Transformer & L

122 FLINT1 115kV B3_8_ Goldhill #2 230/115 kV Transformer C3 N-1-1 >0.9 0.5913 0.5788 Explore potential mitigation
SIERA-SP-V- B2_36_Drum - Higgins 115 kV Line & e

123 FLINT2 115kV B2_19_Placer - Gold Hill 115 KV Line No. 1 C3 N-1-1 0.8983 >0.9 >0.9 Explore potential mitigation
SIERA-SP-V- B3_8_Goldhill #2 230/115 kV Transformer & L

124 FLINT2 115kV B3_7_Goldhill #1 230/115 kV Transformer C3 N-1-1 >0.9 0.5924 0.5799 Explore potential mitigation
SIERA-SP-V- B3_7_Goldhill #1 230/115 kV Transformer & o

125 HALSEY 60kV B3_8_Goldhill #2 230/115 kV Transformer C3 N-1-1 >0.9 0.6266 0.6156 Explore potential mitigation
SIERA-SP-V- B3_7_Goldhill #1 230/115 kV Transformer & L

126 PENRYN 60kV B3_8_Goldhill #2 230/115 kV Transformer C3 N-1-1 >0.9 0.6032 0.5892 Explore potential mitigation
SIERA-SP-V- B2_36_Drum - Higgins 115 kV Line & e

197 PLACER 115kV B2_19_ Placer - Gold Hill 115 kV Line No. 1 C3 N-1-1 0.8918 >0.9 >0.9 Short term: Action Plan
SIERA-SP-V- B3_7_Goldhill #1 230/115 kV Transformer & L

128 PLACER 115kV B3_8_Goldhill #2 230/115 kV Transformer C3 N-1-1 >0.9 0.6093 0.5972 Explore potential mitigation
SIERA-SP-V- B3_7_Goldhill #1 230/115 kV Transformer & o

129 SUMMIT 60kV B3_8_Goldhill #2 230/115 kV Transformer C3 N-1-1 >0.9 0.8694 0.8978 Explore potential mitigation
SIERA-SP-V- B2_10_Atlantic - Gold Hill 230 kV Line & -

130 TAYLOR 60kV B2 6 Rio Oso - Atlantic 230 kV Line C3 N-1-1 0.8238 >0.9 >0.9 Short term: Action Plan
SIERA-SP-V- B2_6_Rio Oso - Atlantic 230 kV Line & -

131 ATLANTC 230kV B2_10_ Aflantic - Gold Hill 230 KV Line C3 N-1-1 0.8292 >0.9 >0.9 Short term: Action Plan
SIERA-SP-V- B2_10_Atlantic - Gold Hill 230 kV Line & -

132 ATLANTI 60kV B2 6 Rio Oso - Atlantic 230 kV Line C3 N-1-1 0.8277 >0.9 >0.9 Short term: Action Plan
SIERA-SP-V- B3_7_Goldhill #1 230/115 kV Transformer & e

133 CPM TAP 115kV B3_8_Goldhill #2 230/115 kV Transformer C3 N-1-1 >0.9 0.4242 0.4075 Explore potential mitigation
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SIERA-SP-V- B2_10_Atlantic - Gold Hill 230 kV Line & -

134 DEL MAR 60kV B2_6_Rio Oso - Atlantic 230 KV Line C3 N-1-1 0.8033 >0.9 >0.9 Short term: Action Plan
SIERA-SP-V- B3_8_Goldhill #2 230/115 kV Transformer & L

135 DEL MAR 60kV B3_7_Goldhill #1 230/115 kV Transformer C3 N-1-1 >0.9 0.8959 0.8898 Explore potential mitigation
SIERA-SP-V- B3_7_Goldhill #1 230/115 kV Transformer & o

136 ELDORAD 115kV B3_8._Goldhill #2 230/115 kV Transformer C3 N-1-1 >0.9 0.3964 0.3792 Explore potential mitigation
SIERA-SP-V- B2_19_Placer - Gold Hill 115 kV Line No. 1 -

137 HIGGINS 115kV & B2_ 36 Drum - Higgins 115 kV Line C3 N-1-1 0.882 >0.9 >0.9 Short term: Action Plan
SIERA-SP-V- B3_8_Goldhill #2 230/115 kV Transformer & o

138 HIGGINS 115kV B3_7_Goldhill #1 230/115 kV Transformer C3 N-1-1 >0.9 0.667 0.6572 Explore potential mitigation
SIERA-SP-V- B3_7_Goldhill #1 230/115 kV Transformer & L

139 HORSHE1 115kV B3_8_Goldhill #2 230/115 kV Transformer C3 N-1-1 >0.9 0.4789 0.4632 Explore potential mitigation
SIERA-SP-V- B3_8_Goldhill #2 230/115 kV Transformer & o

140 HORSHE2 115kV B3_7_Goldhill #1 230/115 kV Transformer C3 N-1-1 >0.9 0.4911 0.4762 Explore potential mitigation
SIERA-SP-V- B1_25_GRNLEAF2 13.80 UnitID 1 &

141 PEAS RG 60kV B2_44_Pease - Marysville - Harter 60 kV C3 N-1-1 0.8998 >0.9 >0.9 Short term: Action Plan

Line

SIERA-SP-V- B2_10_Atlantic - Gold Hill 230 kV Line & -

142 ROCKLIN 60kV B2 6_Rio Oso - Atlantic 230 kV Line C3 N-1-1 0.8222 >0.9 >0.9 Short term: Action Plan
SIERA-SP-V- B3_7_Goldhill #1 230/115 kV Transformer & o

143 ROLLINS 60kV B1 18_ROLLINSF  6.60 Unit ID 1 C3 N-1-1 >0.9 0.8815 0.8971 Explore potential mitigation
SIERA-SP-V- B3_8_Goldhill #2 230/115 kV Transformer & L

144 SHPRING 115kV B3_7_Goldhill #1 2301115 kV Transformer C3 N-1-1 >0.9 0.3853 0.3681 Explore potential mitigation
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SIERA-SP-V- B3_7_Goldhill #1 230/115 kV Transformer & L

145 APLHTAP1 115kV B3_8_ Goldhill #2 230/115 kV Transformer C3 N-1-1 >0.9 0.3973 0.3803 Explore potential mitigation
SIERA-SP-V- B3_8_Goldhill #2 230/115 kV Transformer & L

146 APLHTAP2 115kV B3_7_Goldhill #1 230/115 kV Transformer C3 N-1-1 >0.9 0.3862 0.3689 Explore potential mitigation
SIERA-SP-V- B3_8_Goldhill #2 230/115 kV Transformer & L

147 APPLE HL 115kV B3_7_Goldhill #1 230/115 kV Transformer C3 N-1-1 >0.9 0.3957 0.3786 Explore potential mitigation
SIERA-SP-V- B2_10_Atlantic - Gold Hill 230 kV Line & -

148 ATLANTIC 115kV B2 6 Rio Oso - Atlantic 230 kV Line C3 N-1-1 0.8516 >0.9 >0.9 Short term: Action Plan
SIERA-SP-V- B3_8_Goldhill #2 230/115 kV Transformer & o

149 ATLANTIC 115kV B3_7_Goldhill #1 230/115 kV Transformer C3 N-1-1 >0.9 0.8983 0.8977 Explore potential mitigation
SIERA-SP-V- B2_19_Placer - Gold Hill 115 kV Line No. 1

150 BELL PGE 115kV & B2_20_Placer - Gold Hill 115 kV Line No. C3 N-1-1 0.8783 >0.9 >0.9 Short term: Action Plan

2

SIERA-SP-V- B3_8_Goldhill #2 230/115 kV Transformer & o

151 BELL PGE 115kV B3_7_Goldhill #1 230/115 kV Transformer C3 N-1-1 >0.9 0.6205 0.6089 Explore potential mitigation
SIERA-SP-V- B3_7_Goldhill #1 230/115 kV Transformer & L

152 BONNIE N 60kV B3_8_Goldhill #2 230/115 kV Transformer C3 N-1-1 >0.9 0.8121 0.8203 Explore potential mitigation
SIERA-SP-V- B3_8_Goldhill #2 230/115 kV Transformer & o

153 BOWMN PH 60kV B3_7_Goldhill #1 230/115 kV Transformer C3 N-1-1 >0.9 0.8589 0.8683 Explore potential mitigation
SIERA-SP-V- B3_8_Goldhill #2 230/115 kV Transformer & e

154 BOWMN TP 60kV B3_7_Goldhill #1 230/115 kV Transformer C3 N-1-1 >0.9 0.8458 0.8553 Explore potential mitigation
SIERA-SP-V- B3_7_Goldhill #1 230/115 kV Transformer & o

155 BRUNSWCK 115kV B3_8_Goldhill #2 230/115 kV Transformer C3 N-1-1 >0.9 0.898 0.8958 Explore potential mitigation
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SIERA-SP-V- B3_8_Goldhill #2 230/115 kV Transformer & L

156 CAPEHORN 60kV B3_7_Goldhill #1 230/115 kV Transformer C3 N-1-1 >0.9 0.7845 0.8004 Explore potential mitigation
SIERA-SP-V- B3_8_Goldhill #2 230/115 kV Transformer & L

157 CHCGO PK 115kV B3_7_Goldhill #1 230/115 kV Transformer C3 N-1-1 >0.9 0.7867 0.7816 Explore potential mitigation
SIERA-SP-V- B3_8_Goldhill #2 230/115 kV Transformer & L

158 CISCO GR 60kV B3_7_Goldhill #1 230/115 kV Transformer C3 N-1-1 >0.9 0.86 0.8823 Explore potential mitigation
SIERA-SP-V- B3_7_Goldhill #1 230/115 kV Transformer & o

159 CISCOTAP 60kV B3_8_Goldhill #2 230/115 kV Transformer C3 N-1-1 >0.9 0.8597 0.8819 Explore potential mitigation
SIERA-SP-V- B3_8_Goldhill #2 230/115 kV Transformer & L

160 CLRKSVLE 115kV B3.7_Goldhill #1 230/115 kV Transformer C3 N-1-1 >0.9 0.4026 0.3852 Explore potential mitigation
SIERA-SP-V- B3_7_Goldhill #1 230/115 kV Transformer & o

161 CLRKSVLT 115kV B3_8._Goldhill #2 230/115 kV Transformer C3 N-1-1 >0.9 0.423 0.4062 Explore potential mitigation
SIERA-SP-V- B3_8_Goldhill #2 230/115 kV Transformer & L

162 COLFAXJT 60kV B3.7_Goldhill #1 230/115 kV Transformer C3 N-1-1 >0.9 0.7845 0.8006 Explore potential mitigation
SIERA-SP-V- B3_7_Goldhill #1 230/115 kV Transformer & o

163 CPEHRNTP 60kV B1 18_ROLLINSF  6.60 Unit ID 1 C3 N-1-1 >0.9 0.883 0.8985 Explore potential mitigation
SIERA-SP-V- B3_7_Goldhill #1 230/115 kV Transformer & e

164 DIMOND_1 115kV B3_8_Goldhill #2 230/115 kV Transformer C3 N-1-1 >0.9 0.4134 0.3964 Explore potential mitigation
SIERA-SP-V- B3_8_Goldhill #2 230/115 kV Transformer & o

165 DIMOND_2 115kV B3_7_Goldhill #1 230/115 kV Transformer C3 N-1-1 >0.9 0.3787 0.3614 Explore potential mitigation
SIERA-SP-V- B3_7_Goldhill #1 230/115 kV Transformer & e

166 DMND SPR 115kV B3_8_Goldhill #2 230/115 kV Transformer C3 N-1-1 >0.9 0.3784 0.361 Explore potential mitigation
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SIERA-SP-V- B3_7_Goldhill #1 230/115 kV Transformer & L

167 DRUM 1M 115kV B3_8_ Goldhill #2 230/115 kV Transformer C3 N-1-1 >0.9 0.8085 0.8134 Explore potential mitigation
SIERA-SP-V- B3_8_Goldhill #2 230/115 kV Transformer & L

168 DRUM 2M 115kV B3_7_Goldhill #1 230/115 kV Transformer C3 N-1-1 >0.9 0.8085 0.8135 Explore potential mitigation
SIERA-SP-V- B3_8_Goldhill #2 230/115 kV Transformer & L

169 DTCH FL1 115kV B3_7_Goldhill #1 230/115 kV Transformer C3 N-1-1 >0.9 0.828 0.825 Explore potential mitigation
SIERA-SP-V- B3_7_Goldhill #1 230/115 kV Transformer & o

170 DTCH FL2 115kV B3_8._Goldhill #2 230/115 kV Transformer C3 N-1-1 >0.9 0.8852 0.8841 Explore potential mitigation
SIERA-SP-V- B1_1_COLGATE1 13.80 UnitID 1 & L

171 E.NICOLS 115kV B2 29 East Nicolaus - Rio Oso 115 kV Line C3 N-1-1 >0.9 >0.9 0.8995 Explore potential mitigation
SIERA-SP-V- B1_21_OXBOW F  9.11UnitID18& L

172 ENVRO_HY 60kV B2 49 Colgate-Grass Valley 60 kV Line C3 N-1-1 0.8983 0.8997 0.8938 Explore potential mitigation
SIERA-SP-V- B1_18_ROLLINSF ~ 6.60 UnitID 1 & o

173 FORST HL 60kV B1 21 OXBOW F 9.1 UnitID 1 C3 N-1-1 0.8789 0.8824 0.8833 Explore potential mitigation
SIERA-SP-V- B3_7_Goldhill #1 230/115 kV Transformer & o

174 GOLD HLL 60kV B3_8_Goldhill #2 230/115 kV Transformer C3 N-1-1 >0.9 0.4544 0.4366 Explore potential mitigation
SIERA-SP-V- B3_8_Goldhill #2 230/115 kV Transformer & e

175 GOLDHILL 115kV B3_7_Goldhill #1 2301115 kV Transformer C3 N-1-1 >0.9 0.4303 0.4137 Explore potential mitigation
SIERA-SP-V- B2_49_Colgate-Grass Valley 60 kV Line & L

176 GRSS VLY 60kV B1 18 ROLLINSF  6.60 Unit ID 1 C3 N-1-1 0.8965 0.8959 0.8881 Explore potential mitigation
SIERA-SP-V- B3_7_Goldhill #1 230/115 kV Transformer & o

177 HAYPRESS 60kV B3_8_Goldhill #2 230/115 kV Transformer C3 N-1-1 >0.9 0.8589 0.8683 Explore potential mitigation
SIERA-SP-V- B3_8_Goldhill #2 230/115 kV Transformer & e

178 HORSESHE 115kV B3_7_Goldhill #1 230/115 kV Transformer C3 N-1-1 >0.9 0.4789 0.4632 Explore potential mitigation
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SIERA-SP-V- B3_8_Goldhill #2 230/115 kV Transformer & L

179 LIMESTNE 60kV B3_7_Goldhill #1 230/115 kV Transformer C3 N-1-1 >0.9 0.4326 0.4152 Explore potential mitigation
SIERA-SP-V- B3_8_Goldhill #2 230/115 kV Transformer & L

180 MIZOU_T1 115kV B3_7_Goldhill #1 230/115 kV Transformer C3 N-1-1 >0.9 0.4111 0.3941 Explore potential mitigation
SIERA-SP-V- B3_8_Goldhill #2 230/115 kV Transformer & L

181 MIZOU_T2 115kV B3_7_Goldhill #1 230/115 kV Transformer C3 N-1-1 >0.9 0.3792 0.3619 Explore potential mitigation
SIERA-SP-V- B3_8_Goldhill #2 230/115 kV Transformer & L

182 MTN_QJCT 60kV B3_7_Goldhill #1 230/115 kV Transformer C3 N-1-1 >0.9 0.627 0.6164 Explore potential mitigation
SIERA-SP-V- B3_7_Goldhill #1 230/115 kV Transformer & L

183 MTN_QUAR 60kV B3_8. Goldhill #2 230/115 kV Transformer C3 N-1-1 >0.9 0.6212 0.6104 Explore potential mitigation
SIERA-SP-V- B3_8_Goldhill #2 230/115 kV Transformer & L

184 NEWCSTL1 115kV B3_7_Goldhill #1 230/115 kV Transformer C3 N-1-1 >0.9 0.5546 0.541 Explore potential mitigation
SIERA-SP-V- B3_8_Goldhill #2 230/115 kV Transformer & L

185 NEWCSTL2 115kV B3.7_Goldhill #1 230/115 kV Transformer C3 N-1-1 >0.9 0.5588 0.5456 Explore potential mitigation
SIERA-SP-V- B3_8_Goldhill #2 230/115 kV Transformer & e

186 NEWCSTLE 115kV B3_7_Goldhill #1 230/115 kV Transformer C3 N-1-1 >0.9 0.5549 0.5413 Explore potential mitigation
SIERA-SP-V- B3_7_Goldhill #1 230/115 kV Transformer & e

187 PLCRVLB2 115kV B3_8_Goldhill #2 230/115 kV Transformer C3 N-1-1 >0.9 0.3793 0.3621 Explore potential mitigation
SIERA-SP-V- B3_8_Goldhill #2 230/115 kV Transformer & e

188 PLCRVLB3 115kV B3_7_Goldhill #1 230/115 kV Transformer C3 N-1-1 >0.9 0.3791 0.3619 Explore potential mitigation
SIERA-SP-V- B3_7_Goldhill #1 230/115 kV Transformer & e

189 PLCRVLT1 115kV B3_8_Goldhill #2 230/115 kV Transformer C3 N-1-1 >0.9 0.4088 0.3918 Explore potential mitigation
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SIERA-SP-V- B3_8_Goldhill #2 230/115 kV Transformer & L

190 PLCRVLT2 115kV B3_7_Goldhill #1 230/115 kV Transformer C3 N-1-1 >0.9 0.3797 0.3624 Explore potential mitigation
SIERA-SP-V- B2_10_Atlantic - Gold Hill 230 kV Line & -

191 PLSNT GR 115kV B2 6 Rio Oso - Atlantic 230 kV Line C3 N-1-1 0.8625 >0.9 >0.9 Short term: Action Plan
SIERA-SP-V- B3_7_Goldhill #1 230/115 kV Transformer & o

192 ROLLNSTP 60kV B1 18 ROLLINSF 6,60 Unit ID 1 C3 N-1-1 >0.9 0.8815 0.8971 Explore potential mitigation
SIERA-SP-V- B3_7_Goldhill #1 230/115 kV Transformer & L

193 SHADYGLN 60kV B1 18_ROLLINSF  6.60 Unit ID 1 C3 N-1-1 >0.9 0.8815 0.8971 Explore potential mitigation
SIERA-SP-V- B3_7_Goldhill #1 230/115 kV Transformer & o

194 SHPRING1 115kV B3_8_Goldhill #2 230/115 kV Transformer C3 N-1-1 >0.9 0.4155 0.3986 Explore potential mitigation
SIERA-SP-V- B3_8_Goldhill #2 230/115 kV Transformer & L

195 SHPRING2 115kV B3.7_Goldhill #1 230/115 kV Transformer C3 N-1-1 >0.9 0.3859 0.3686 Explore potential mitigation
SIERA-SP-V- B2_6_Rio Oso - Atlantic 230 kV Line & -

196 SIERRAPI 60kV B2_10_ Atlantic - Gold Hill 230 kV Line C3 N-1-1 0.8041 >0.9 >0.9 Short term: Action Plan
SIERA-SP-V- B3_7_Goldhill #1 230/115 kV Transformer & o

197 SIERRAPI 60kV B3_8_Goldhill #2 230/115 kV Transformer C3 N-1-1 >0.9 0.8958 0.8897 Explore potential mitigation
SIERA-SP-V- B3_8_Goldhill #2 230/115 kV Transformer & e

198 SPAULDNG 60kV B3_7_Goldhill #1 2301115 kV Transformer C3 N-1-1 >0.9 0.8461 0.8561 Explore potential mitigation
SIERA-SP-V- B3_7_Goldhill #1 230/115 kV Transformer & o

199 SPICAMIN 115kV B3_8_Goldhill #2 230/115 kV Transformer C3 N-1-1 >0.9 0.3959 0.3789 Explore potential mitigation
SIERA-SP-V- B3_7_Goldhill #1 230/115 kV Transformer & L

200 TAMARACK 60kV B3_8_Goldhill #2 230/115 kV Transformer C3 N-1-1 >0.9 0.8627 0.8869 Explore potential mitigation
SIERA-SP-V- B2_10_Atlantic - Gold Hill 230 kV Line & -

201 ULTRA JT 115kV B2_6_Rio Oso - Atlantic 230 KV Line C3 N-1-1 0.8708 >0.9 >0.9 Short term: Action Plan
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“‘% California ISO

High/Low Voltage Shaping a Renewed Future
Voltage (PU)
) . Category R .
D Substation Worst Contingency Category Descrintion 2016 Summer| 2019 Summer | 2024 Summer Potential Mitigation Solutions
P Peak Peak Peak

SIERA-SP-V- B2_10_Atlantic - Gold Hill 230 kV Line & -

202 ULTR-RCK 115kV B2 6. Rio Oso - Atlantic 230 kV Line C3 N-1-1 0.8738 >0.9 >0.9 Short term: Action Plan
SIERA-SP-V- B3_7_Goldhill #1 230/115 kV Transformer & A

203 WEMR SWS 60kV B1 18_ROLLINSF  6.60 Unit ID 1 C3 N-1-1 >0.9 0.8716 0.8897 Explore potential mitigation
SIERA-SP-V-| o) AGER 115KV €5_19_Placer-Gold Hill No. 1115 kV Line & | g DCTL 0.8798 >0.9 >09  |Shortterm: Action Plan

204 Placer-Gold Hill No.
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E Central Valley Sierra - Spring Peak

“‘% California ISO

High/Low Voltage Shaping a Renewed Future
Voltage (PU)
ID Substation Worst Contingenc Category Category 2019 Spri Potential Mitigation Solutions
y Description N/A pring N/A 9
Peak
SIERA-WP-V- B2_29_East Nicolaus - Rio Oso 115 kV Line L
1 E.NICOLS 115kV &B2_15.Palermo-Nicolaus 115 kV Line C3 N-1-1 0.865 Explore potential mitigation
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E Central Valley Sierra - Summer Off-Peak & Summer Light Load

“‘}, California 1ISO

High/Low Voltage Shaping a Renewed Future
Voltage (PU)
D Substation Worst Contingency Category Category 2016 Summer| 2019 Summer Potential Mitigation Solutions
Description | ¢ peak | Light Load NIA
SlERA{NP_V' PEAS RG 60kV (1:11596(;3 US FAULT AT 32200 PEASE C1 Bus 0.8425 >0.95 Dispatch local generation or voltage support
SlERAZ'NP_V' PEASE 115kV gg:gg:igg??éiz?:s 1111 55 II:\\// Il__ii::: & C3 N-1-1 0.7885 0.8728 Dispatch local generation or voltage support
SlERA:;NP_V' GLEAF2 60kV Sg:gg:izfs??}%izegsss 1111 55 II:\\// ll_'ii:: & C3 N-1-1 0.8302 >0.90 Dispatch local generation or voltage support
SlER/:NP_V' HARTER 60kV g;:;g:izfsr;n?}%izeg:g 1111 55 II:\\// ll_'ii:: & C3 N-1-1 0.8288 >0.90 Dispatch local generation or voltage support
SlERAS'NP_V' ENCINAL 60kV g;:;g:izfsr;n?}%izeg:g 1111 55 II:\\// ll_'ii:: & C3 N-1-1 0.8451 >0.90 Dispatch local generation or voltage support
SIERA{;NP-V- MRYSVLE 60kV g;:;g:izfsr;n?}%izeg:g 1111 55 II:\\// ll_'ii:: & C3 N-1-1 0.8257 >0.90 Dispatch local generation or voltage support
SlERA%NP_V' PEAS RG 60kV g;:;g:izfsr;n?}%izeg:g 1111 55 II:\\// ll_'ii:: & C3 N-1-1 0.7726 0.8539 Dispatch local generation or voltage support
SlERAéNP'V' PEASETP 60kV g;:;g:xg;n?ég?:s 1111 2 I':\\// Il__iir?: & C3 N-1-1 0.8303 >0.90 Dispatch local generation or voltage support
SlERAg;NP'V' ALMENDRA 60kV g;:;g::::r?nfi;;ssz 111155 i\\// lﬂi';: & C3 N-1-1 0.8322 >0.90 Dispatch local generation or voltage support
SlER%NP'V' ENCL TAP 60kV g;:;g:xg;n?ég?:s 1111 2 I':\\// Il__iir?: & C3 N-1-1 0.8454 >0.90 Dispatch local generation or voltage support
SlER/;NP'V' GLEAF2TP 60KV g;:;g:xg;n?ég?:s 1111 2 I':\\// Il__iir?: & C3 N-1-1 0.8302 >0.90 Dispatch local generation or voltage support
SlER':"ZNP'V- LIVE OAK 60kV Sg:gg:ﬁzfsr;n?éiiﬁzg 1111 55 II:\\// ll_'ii:: & C3 N-1-1 0.851 >0.90 Dispatch local generation or voltage support
SlER':"sNP'V- MRYSVLLE 60kV Sg:gg:ﬁzfsr;n?éiiﬁzg 1111 55 II:\\// ll_'ii:: & C3 N-1-1 0.8257 >0.90 Dispatch local generation or voltage support
SlER':;NP'V- YBA CTYJ 60KV Sg:gg:ﬁzfsr;n?éiiﬁzg 1111 55 II:\\// ll_'ii:: & C3 N-1-1 0.8303 >0.90 Dispatch local generation or voltage support
SlER':"sNP'V- YUBACITY 60kV Sg:gg:izfsr;n?lég?:g 1111 55 II:\\// ll_'ii:: & C3 N-1-1 0.829 >0.90 Dispatch local generation or voltage support
S'ER%NP'V' PEASE 60KV gi—g‘lﬁa:zr?\f'lﬁsjse 15KkVLine & Pease) 5 DCTL 0.8325 >0.90 Dispatch local generation o voltage support
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E Central Valley Sierra - Summer Off-Peak & Summer Light Load

“‘1‘ California ISO

High/Low Voltage Shaping a Renewed Future
Voltage (PU)
) . Category e .
D Substation Worst Contingency Category 7.7 12016 Summer| 2019 Summer Potential Mitigation Solutions
Description . N/A
Off-Peak Light Load
SIERA-NP-V- C5_20_Palermo-Pease 115 kV Line & Pease; e
17 PEASE 115kV Rio Oso 115 KV Line C5 DCTL 0.7904 0.8731 Explore potential mitigation
SIERANPV- ) EAF2 60KV C5_20_Palermo-Pease 115 kV Line & Pease| DCTL 0.8321 >0.90 Short term: Action Plan
18 Rio Oso 115 kV Line
SIERANP-V-1 | ARTER 60KV C5_20_Palermo-Pease 115 kV Line & Pease| DCTL 0.8308 >0.90 Short term: Action Plan
19 Rio Oso 115 kV Line
SIERANP-V-1 - eNGINAL Bokv €5_20_Palermo-Pease 115 kV Line & Pease| 5 DCTL 0.8469 >0.90 Short term: Action Plan
20 Rio Oso 115 kV Line
SIERA-NP-V-1  \1evSVLE 6okv C5_20_Palermo-Pease 115 kV Line & Peasel DCTL 0.8277 >0.90 Short term: Action Plan
21 Rio Oso 115 kV Line
SIERA-NP-V- C5_20_Palermo-Pease 115 kV Line & Peasef L
2 PEAS RG 60kV Rio Oso 115 kV Line C5 DCTL 0.7744 0.8542 Explore potential mitigation
SIERANP-V-1 - oeaSETP 60KV €5_20_Palermo-Pease 115 kV Line & Pease| 5 DCTL 0.8323 >0.90 Short term: Action Plan
23 Rio Oso 115 kV Line
SIERA-NP-V-1 | MENDRA 60KV C5_20_Palermo-Pease 115 kV Line & Peasel DCTL 0.8323 >0.90 Short term: Action Plan
24 Rio Oso 115 kV Line
SIERANP-V-1  en oL 7AP B0KV C5_20_Palermo-Pease 115 kV Line & Peasel DCTL 0.8472 >0.90 Short term: Action Plan
25 Rio Oso 115 kV Line
SIERANP-V-1 o) EAF2TP 60KV C5_20_Palermo-Pease 115 kV Line & Peasel DCTL 0.8322 >0.90 Short term: Action Plan
26 Rio Oso 115 kV Line
SIERANP-V-1 | Ve oAk 60kv €5_20_Palermo-Pease 115 kV Line & Pease| 5 DCTL 0.8528 >0.90 Short term: Action Plan
27 Rio Oso 115 kV Line
SIERANP-V-Iy I2VSVLLE 60KV C5_20 Palermo-Pease 115 kV Line & Peasel DCTL 0.8277 >0.90 Short term: Action Plan
28 Rio Oso 115 kV Line
SIERANP-V-1 - va cTvJ 60KV €5_20_Palermo-Pease 115 kV Line & Pease| 5 DCTL 0.8323 >0.90 Short term: Action Plan
29 Rio Oso 115 kV Line
SIERANP-V-1 v BACITY 60KV €5_20_Palermo-Pease 115 kV Line & Pease| 5 DCTL 0.8309 >0.90 Short term: Action Plan
30 Rio Oso 115 kV Line
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E Central Valley Sierra - Summer Peak

o

N =3 California ISO
Transient Stablllty ‘ Shaping a Renewed Future
Transient Stability Perf
ID Contingency Category Categow ransient Stabilty Performance Potential Mitigation Solutions
Description 2016 Summer Peak 2019 Summer Peak 2024 Summer Peak

No transient stability concerns identified.
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2014-2015 ISO Reliability Assessment - Study Results
Study Area: PG&E Central Valley Sierra - Summer Peak

Single Contingency Load Drop

“‘% California ISO

Shaping a Renewed Future

ID Worst Contingency Category

Category
Description

Amount of Load Drop (MW)
2016 2019 Summer |2024 Summer
Summer
Peak Peak
Peak

Potential Mitigation Solutions

No single contingency resulted in total load drop of more than 250 MW.
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2014-2015 ISO Reliability Assessment - Study Results
Study Area: PG&E Central Valley Sierra - Spring Peak

Single Contingency Load Drop

£M

<’ California ISO

Shaping a Renewed Future

ID Worst Contingency Category

Category
Description

Amount of Load Drop (MW)
N/A 2019 Spring N/A
Peak

Potential Mitigation Solutions

No single contingency resulted in total load drop of more than 250 MW.
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2014-2015 ISO Reliability Assessment - Study Results

Study Area: PG&E Central Valley Sierra - Summer Off-Peak & Summer Light Load

Single Contingency Load Drop

“‘% California ISO

Shaping a Renewed Future

Worst Contingency

Category

Category
Description

Amount of Load Drop (MW)
2016
Summer Of. | 201 Summery
Light Load
Peak

Potential Mitigation Solutions

No single contingency resulted in total load drop of more than 250 MW.
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2014-2015 ISO Reliability Assessment - Study Results
Study Area: PG&E Central Valley Sierra - Summer Peak

Single Source Substation with more than 100 MW Load

“3 California ISO

Shaping a Renewed Future

Load Served (MW)

ID Substation 2016 Summer
Peak

2019 Summer Peak

2024 Summer Peak

Potential Mitigation Solutions

No single source substation with more than 100 MW Load
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2014-2015 ISO Reliability Assessment - Study Results

Study Area: PG&E Central Valley Sierra - Spring Peak

Single Source Substation with more than 100 MW Load

“3 California I1ISO

Shaping a Renewed Future

ID

Substation

Load Served (MW)

N/A

2019 Spring Peak

N/A

Potential Mitigation Solutions

No single source substation with more than 100 MW Load
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2014-2015 ISO Reliability Assessment - Study Results

Study Area: PG&E Central Valley Sierra - Summer Off-Peak & Summer Light Load

Single Source Substation with more than 100 MW Load

&5 Calif

ornia 1ISO

Shaping a Renewed Future

Substation

Load Served (MW)
2016 Summer Off-] 2019 Summer Light
N/A
Peak Load

Potential Mitigation Solutions

No single source substation with more than 100 MW Load
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