2014-2015 1SO Reliability Assessment - Preliminary Study Results

Study Area: PG&E Greater Fresno - 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
FR-gP.T.1 |Dola-Glass-Madera 70k (Trigo JCEl g oo a0 A N-0 <90% <90% | 108.2% |Reconductor line
Peco Tap Section)
FR-SP-T-2 |Kearney-Caruthers 70kV Base Case A N-0 114.0% <90% <90% |Accelerate approved project
Upgrade Borden #1 230/70kV to at
QP-T- _ 0 0 0
FR-SP-T-3 |Borden #1 230/70kV Borden #2 230/70kV B T-1 96.0% 97.0% 108.9% least 2001220 MVA
FR-SP-T-4 |Oro Loma #2 115/70kV Los Banos-Livingston Jct-Canal 70kV B T-1 18.7% | <90% <gpy,  |Action Plan. Oro Loma 70 kV Area
Reinforcement mitigates later years.
FR-SP-T-5 Los Banos-Livingston J.ct-(.)anal 7QkV Oro Loma #2 115/70kV B 1 192 0% <90% <90% ACt‘IOI’I Plan. Oro ‘Lgma 70 kV Area
(Los Banos-Chevron Pipeline Section) Reinforcement mitigates later years.
FR-SP-T-6 Los Banos-L|V|-n.gston Jct-CanaI.70kV Oro Loma #2 115/70kV B -1 104.0% <90% <90% Actllon Plan. Oro Il_.oma 70 kV Area
(Santa Nella-Livingston Jct Section) Reinforcement mitigates later years.
ap.T.7 |Coalinga 1-Coalinga 2 70kV (Coalinga el i 0 0 o, |Action Plan. Open Coalinga-San
FR-SP-T-7 1-Tornado Tap Section) Gates-Coalinga 1 70kV B L 101.9% <90% <90% Miguel 70kV (Summer Setup).
Reconductor limiting section with 477
ap.1.a |Panoche-Oro Loma 115kV (Panoche- i i 0 0 o |SSAC (224 MVA rating). Line is
FR-SP-T-8 Hammonds Section) Panoche-Mendota 115kV B L-1 94.1% 104.4% 113.2% limited by 397.5 AAC (87/102MVA
rating)
FR-SP-T-9 Ree@ley—Oro& 70kV (Orosi Jet-Orosi Reedley-Dinuba 70KV B L1 104.7% <90% <90% Action Plan. Rggdley—Orom 70kV
Section) reconductor mitigates later years
FR-SP-T-10 Reedle¥-0r03| 70kV (Reedley-Orosi Reedley-Dinuba 70KV B L1 100.7% <90% <90% Action Plan. Rggdley-0r03| 70kV
Jet Section) reconductor mitigates later years
FR-SP-T-11 Rgedley—Dmyba 70kV (Dinuba Jct- Reedley-Orosi 70kV B L1 102.1% <00% <90% Action Plan. Rggdley—Dlnuba 70kV
Dinuba Section) reconductor mitigates later years
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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
FR-SP-T-12 |Reediey-Dinuba 70kV (Reedley- Reedley-Orosi 70kV & Dinuba Energy Unit 1 B GAL1 | 1041% | <90% <gpy,  |ction Plan. Reedley-Dinuba 70kV
Dinuba Jct Section) reconductor mitigates later years
Upgrade Borden #1 230/70kV to at
- |- 0, 0, 0,
FR-SP-T-13 (Borden #1 230/70kV Borden E 70kV Bus C1 Bus 90.7% 97.6% 110.6% least 2001220 MVA
FR-SP-T-14 |Borden-Madera #2 70KV Borden D 70kV Bus Ct Bus 126.3% | 133.8% | 147.6% sglf\‘;”d“m Borden-Madera #1 & #2
FR-SP-T-15 Coalinga 1-CoaI|ng§ 2 70kV (Coalinga Gates 70KV Bus 1 Bus <90% 102.4% 98.9% Recon‘ductor Coalinga 1-Coalinga 2
1-Tornado Tap Section) 70KV line
Reconductor limiting section with 477
ap.T.1a |Panoche-Oro Loma 115kV (Panoche- 0 0 o |SSAC (224 MVA rating). Line is
FR-SP-T-16 Hammonds Section) Panoche #1 115kV Bus C1 Bus <90% 100.0% 107.4% limited by 397.5 AAC (87/102MVA
rating)
FR-SP-T-17 Herndon-BuIIarq #1 115kV (Pinedale Herndon #1 115kV Bus 1 Bus 99.8% 99.2% 100.3% Radlgl line from Herndon 115kV.
Jet-Bullard Section) Consider SPS.
FR-SP-T-18 Los Banos-Livingston J.ct-(llanal 7QkV Panoche #2 115KV Bus 1 Bus 118.5% <90% <90% Actllon Plan. Oro Il_.oma 70 kV Area
(Los Banos-Chevron Pipeline Section) Reinforcement mitigates later years.
FR-SP-T-19 |Oro Loma #2 115/70kV Los Banos 70kV Bus Ct Bus 5220% | <o0% | <goo |notSolved. Oroloma70kV Area
Reinforcement mitigates later years.
FR-SP-T-20 Los Banos-CanaI-Oro.Loma #1.70kV Los Banos 70kV Bus 1 Bus 931.0% <90% <90% No.t Solved. Oro ITgma 70 kV Area
(Oro Loma-Mercy Springs Section) Reinforcement mitigates later years.
FR-SP-T-21 Los Banos-Canal-Oro Loma #1 70kV Los Banos 70KV Bus 1 Bus 213.0% <90% <90% Not Solved. Oro Loma 70 kV Area

(Ortiga-Mercy Springs Section)

Reinforcement mitigates later years.
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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
Los Banos-Canal-Oro Loma 70kV
_ap.T.9- |(Canal-Ortiga Section) (2016 Case) 0 0 0 Not Solved. Use Summer Setup in
FR-SP-T-22 Mercy Springs-Canal 70kV (Canal- Los Banos 70kV Bus ¢t Bus 151.3% <90% <90% Los Banos 70kV Area to mitigate
Ortiga Section) (2019 & Later)
FR-SP-T-23 Los Banos-L|V|.ngston Jct—CanaIi70kV Panoche #2 115KV Bus 1 Bus 100.4% <90% <90% ACt‘IOI’I Plan. Oro ‘Lgma 70 kV Area
(Santa Nella-Livingston Jct Section) Reinforcement mitigates later years.
FR-SP-T-24 Oro Loma-Canql #1 70kV (Dos Palos- Los Banos 70KV Bus 1 Bus 215.3% <90% <90% No.t Solved. Oro ITgma 70 kV Area
Santa Rita Section) Reinforcement mitigates later years.
FR-SP-T-25 Oro Loma—CangI #1 70kV (Oro Loma- Los Banos 70KV Bus 1 Bus 285.6% <90% <90% No.t Solved. Oro Ifcl)ma 70 kV Area
Dos Palos Section) Reinforcement mitigates later years.
FR-SP-T-26 Oro Loma-panal #1 70kV (Santa Rita- Los Banos 70kV Bus 1 Bus 160.6% <90% <90% No.t Solved. Oro ITgma 70 kV Area
Canal Section) Reinforcement mitigates later years.
FR-SP.T-27 Oro Loma-Mepdota 70kV (Oro Loma- Los Banos 70KV Bus 1 Bus 103.8% <90% <90% Actllon Plan. Oro .L.oma 70 kV Area
Poso Jct Section) Reinforcement mitigates later years.
FR-SP-T-28 Panoche-Oro mea 115kV (DFS Tap- Los Banos 70kV Bus 1 Bus 997 6% <90% <90% No.t Solved. Oro ITgma 70 kV Area
Oro Loma Section) Reinforcement mitigates later years.
FR-gP-T-29 |F-anoche-Oro Loma 115kV Los Banos 70kV Bus Ct Bus 2317% | <o0% | <ggo |NotSolved Oroloma 70KV Area
(Hammonds-DFS Tap Section) Reinforcement mitigates later years.
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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
FR-SP-T-30 Panoche-Oro Loma 115kV (Panoche- Los Banos 70KV Bus 1 Bus 113.2% <90% <90% Actllon Plan. Oro Il_.oma 70 kV Area
Panoche Jct Section) Reinforcement mitigates later years.
Action Plan. Wilson 115 kV Area
FR-SP-T-31 [Wilson-Merced #1 115kV Wilson B 115kV Bus C1 Bus 118.6% <90% <90% [Reinforcement Project mitigates later
years.
Action Plan. Wilson 115 kV Area
FR-SP-T-32 [Wilson-Merced #2 115kV Wilson A 115kV Bus C1 Bus 115.7% <90% <90% |Reinforcement Project mitigates later
years.
FR-SP-T-33 [Not Solved Herndon #2 115kV Bus C1 Bus Not Solved | Not Solved | Not Solved |Mitigation alternatives under review
Barton-Airwavs-Sanaer 115kV Action Plan. New Northern Fresno
FR-SP-T-34 Airwa s-Sany or Segtion Herndon CB202 230kV Failure C2 Breaker 102.7% <90% <90% |115kV Reinforcement Project
( y g ) mitigates later years.
FR-SP-T-35 E.Yl\;m?gg?siugsol;skv (Contadina- 1) call cB202 230KV Failure C2 | Breaker | 1105% | 943% | 98.0% [Consider SPS.
FR-SP-T-36 Sxfag'n”fssbiﬁol;‘r’kv (GWF- McCall CB202 230KV Failure C2 Breaker | 114.9% | 985% | 102.3% |Consider SPS.
Action Plan. New Northern Fresno
FR-SP-T-37 [Herndon-Barton 115kV McCall CB202 230kV Failure C2 Breaker 118.5% <90% <90% [115kV Reinforcement Project
mitigates later years.
FR-SP-T-38 |Oro Loma-Mercy Springs 70kV Panoche CB102 115kV Failure 2 Breaker N/A 1114% | 12279, |Add second Oro Loma-Mercy Springs
70KV line or consider SPS.
FR-gp-T-39 |08 Banos-Livingston Jet-Canal 70kV 5o oBo07 230k Failure c2 Breaker | 104.1% | <90% <oy [Nt Solved. Oro Loma 70 kV Area
(Los Banos-Chevron Pipeline Section) Reinforcement mitigates later years.
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Study Area: PG&E Greater Fresno - 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
FR-gP-T-40 |-08 Banos-Livingston Jet-Canal 70V | o o8 105 115Ky Failure 2 Breaker | 1055% |  <90% <g0y,  |Action Plan. Oro Loma 70 kV Area
(Santa Nella-Livingston Jct Section) Reinforcement mitigates later years.

FR-SP-T-41 |Oro Loma #2 115/70kV Panoche CB102 115kV Failure C2 Breaker | <90% | 1009% | 1049 |oPorade Oroloma#2 115/70kV

transformer

Action Plan. New Northern Fresno
FR-SP-T-42 [Manchester-Herndon 115kV McCall CB202 230kV Failure C2 Breaker 120.2% <90% <90% |115KkV Reinforcement Project
mitigates later years.

Action Plan. New Northern Fresno
FR-SP-T-43 [McCall-Sanger #3 115kV Herndon CB202 230kV Failure C2 Breaker 100.8% <90% <90% |115kV Reinforcement Project
mitigates later years.

Schindler-Huron-Gates 70kV (Huron

FR-SP-T-44 Jot-Calflax Section) Panoche CB102 115kV Failure C2 Breaker 108.2% 108.5% 117.4% [Reconductor limiting section.
Biola-Glass-Madera 70kV 0 0 o, |Reconductor Borden-Madera #1 & #2
FR-SP-T-45 (Canandaigua-Glass Section) Borden-Madera #1 & #2 70kV C3 L-1-1 111.9% 120.3% 134.1% 70KV or consider SPS to drop load
FR-SP-T-46 B|o|a-GIa§s-Madera 70KV (Trigo Jct- Borden-Madera #1 & #2 70kV c3 L1-1 101.7% 110.0% 123.7% Reconductor.Borden-Madera #1&#2
Canandaigua) 70KV or consider SPS to drop load
Biola-Glass-Madera 70kV (Trigo Jct- 0 0 o, |Reconductor Borden-Madera #1 & #2
FR-SP-T-47 Trigo Section) Borden-Madera #1 & #2 70kV C3 L-1-1 <90% 91.8% 103.0% 70KV or consider SPS to drop load
FR-SP-T-48 |Borden-Glass 70kV Borden-Madera #1 & #2 70kV c3 L-1-1 127.9% | 1364% | 15020 |Teconductor Borden-tMadera #1 8 #2
70KV or consider SPS to drop load
FR-SP-T-49 |Borden-Madera #1 70kV Borden-Glass 70kV & Borden-Madera #2 70kV | C3 41| 1270% | 1354% | 149,09 |Reconductor Borden-Madera#1 & #2

70KV or consider SPS to drop load
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2014-2015 1SO Reliability Assessment - Preliminary Study Results

Study Area: PG&E Greater Fresno - Summer Peak

“} Ca|if§>rnio 1ISO

Thermal Overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Diztcerigp?irgn Szr?wlrﬁ;er Szr?wﬁer Szﬁﬁer Potential Mitigation Solutions
u u u
Peak Peak Peak
FR-SP-T-50 |Borden-Madera #2 70kV Borden-Glass 70kV & Borden-Madera #1 70kV | C3 L-1-1 1255% | 1336% | 146.8% |<cconductorBorden-Madera i1 &2
70KV or consider SPS to drop load
FR-SP-T-51 ﬁﬁzrﬂﬁﬁ’;xer"ed MoKV jleterEl aptian TSV & WisorAvwater#2 |- cq L4 | 1428% | <90% | <90% [Existing Atwater SPS mitigates
FR-SP-T-52 wv’f:;rb'\vtwgfgfjc':’)'eme" 11KV ﬁ"sviifr'E' Capitan 13KV & Wilson-Atwater #2 1 4 L1 | 1623% | <90% | <90% |Existing Atwater SPS mitigates
_ _ Not Solved. Oro Loma-Mendota
FR-SP-T-53 Chowc;hﬂla-Kerckhoff 2 115kV . Panoche-Mendota 115kV & Wilson-Le Grand c3 L1-1 186.2% <90% <90%  |115kV Conversion Project mitigates
(Certainteed Jct-Sharon Tap Section) [115kV
later years.
. , Not Solved. Oro Loma-Mendota
FR-SP-T-54 Chowchlllla-Kerckhoff 2 115kV . Panoche-Mendota 115kV & Wilson-Le Grand c3 L1-1 187 2% <90% <90% |15k Conversion Project mitigates
(Chowchilla-Certainteed Jct Section)  [115kV
later years.
, , Not Solved. Oro Loma-Mendota
Chowchilla-Kerckhoff 2 115kV Panoche-Mendota 115kV & Wilson-Le Grand 0 0 0 . . o
FR-SP-T-55 (Kerckhoft 1 Jot-Kerckhoff 2 Section) | 115KV C3 L-1-1 154.8% <90% 91.8% [115kV Conversion Project mitigates
later years.
. , Not Solved. Oro Loma-Mendota
Chowchilla-Kerckhoff 2 115kV Panoche-Mendota 115kV & Wilson-Le Grand 0 0 0 . . "
FR-SP-T-56 (Oskhurst Jot-Kerckhoff 1 Jt Section) |115kV C3 L-1-1 155.1% <90% 91.9% |115kV Conversion Project mitigates
later years.
, , Not Solved. Oro Loma-Mendota
FR-SP-T-57 ?20%’:&?;2552‘;";’:;01“1)5"\/ (Sharon [Paroche Mendota Tk & Wisor-le Grand )+ 3 L14 | 2091% | <90% | <90% |115kV Conversion Project mitigates
p later years.
, Not Solved. Oro Loma-Mendota
FR-SP-T-58 |Dairyland-Le Grand 115kV :fg;’\‘;he"\"e”dota 115kV & Wilson-Le Grand C3 L-1-1 146.7% | <90% <90%  |115kV Conversion Project mitigates
later years.
, Not Solved. Oro Loma-Mendota
FR-SP-T-59 |Exchequer-Le Grand 115KV Panoche-Mendota 115kV & Wilson-Le Grand c3 L-1-1 175.3% |  <90% <90%  |115kV Conversion Project mitigates

115kV

later years.
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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
. , Not Solved. Oro Loma-Mendota
FR-SP-T-60 Le Grgnd-Chowchllla 115kV Panoche-Mendota 115kV & Wilson-Le Grand c3 LA-1 141.4% <90% <90%  |115kV Conversion Project mitigates
(Certainteed Tap) 115kV
later years.
) _ Not Solved. Oro Loma-Mendota
FR-SP-T-61 Le Granq-Chowchllla 115kV Panoche-Mendota 115kV & Wilson-Le Grand c3 L1-1 141.4% <90% <90%  |115kV Conversion Project mitigates
(Chowchilla Tap) 115kV
later years.
. . . 0 0 o, |Action Plan. Open Coalinga-San
FR-SP-T-62 [Coalinga #1-San Miguel 70kV Gates #5 230/70kV & Schindler #1 115/70kV C3 T-1-1 117.8% <90% <90% .
Miguel 70kV (Summer Setup).
ap.T.ra |CoalInga 1-Coalinga 2 70kV (Coalinga | Templeton-Gates 230kV & Gates-Coalinga 1 ” 0 0 o, |Action Plan. Open Coalinga-San
FR-SP-T-63 |1 Tornado Tap Section) 70kV c3 L1 14.6% | <90% <90% | \iguel 70KV (Summer Setup)
FR-sp-T-64 |C0Alinga 1-Coalinga 2 70KV (Tomado | ... s 930170k & Schindler #1 115/70kV c3 T-1-1 101.8% |  <90% <gpy  [fction Plan. Open Coalinga-San
Tap-Pennzier Tap Section) Miguel 70kV (Summer Setup).
) Action Plan. New Northern Fresno
FR-SP-T-65 gfg%'ASh'a” 230KV (Gregg-Figarden | o Herndon #1 & #2 230kV C3 L-1-1 1212% | <90% <90%  |115kV Reinforcement Project
P mitigates later years.
ap.Tpn |Kings River-Sanger-Reedley 115kV  |Sanger-Reedley 115kV & McCall-Reedley ” 0 0 o, |Action Plan. New McCall-Reedley #2
FR-SP-1-66 (Piedra 1 SW-Reedley Section) (McCall-Wahtoke Section) c3 LA 149.4% <90% <90% 115KV line mitigates later years.
Kings River-Sanger-Reedley 115kV  |Sanger-Reedley 115kV & McCall-Reedley 0 0 o, |Action Plan. New McCall-Reedley #2
FR-SP-T-67 (Rainbow Tap-Piedra 1 SW Section) |(McCall-Wahtoke Section) c3 L-1-1 149.4% <90% <90% 1115k fine mitigates later years.
FR-SP-T-68 Kings River-Sanger-Reedley 115kV  |Sanger-Reedley 115kV & McCall-Reedley c3 L1-1 118.2% <90% <90% Action Plan. New McCall-Reedley #2

(Sanger-Rainbow Tap Section)

(McCall-Wahtoke Section)

115KV line mitigates later years.
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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
FR-SP-T-69 |Los Banos 230/70kV #3 Los Banos #4 230/70kV & Oro Loma #2 c3 7141 123.2% <90% <90% Actllon Plan. Oro Il_.oma 70 kV Area
115/70kV Reinforcement mitigates later years.

Los Banos-Canal-Oro Loma #1 70kV
(Oro Loma-Mercy Springs Section) Y : ,

FR-SP-T-70 |(2016 Case) Los Banos-Livingston Jct-Canal 70kV & Oro c3 LA/T-1 136.1% <90% <90% ACt‘IOI’I Plan. Oro ‘Lgma 70 kV Area
Los Banos-Mercy Springs 70KV (2018 Loma #2 115/70kV Reinforcement mitigates later years.
and later)

Los Banos-Canal-Oro Loma #1 70kV
(Oro Loma-Mercy Springs Section) i _ ) .

FR-SP-T-71 |(2016 Case) E:;‘;C:‘fs'\x”d"ta 115KV & Panoche-Oro C3 L-1-1 <90% <90% | 106.1% ;\gsvsl‘?:zr;‘: gﬁsﬁggasygrcy Springs
Oro Loma-Mercy Springs 70kV (2018 '
and later)

Los Banos-Canal-Oro Loma #1 70kV  |Los Banos-Livingston Jct-Canal 70kV & Oro 0 Not Solved. Use Summer Setup in

FR-SP-T-72 (Ortiga-Mercy Springs Section) Loma #2 115/70kV c3 LA 159.2% N/A /A" 1 Los Banos 70kV Area to mitigate
Los Banos-Canal-Oro Loma 70kV Los Banos-Livingston Jct-Canal 70kV & Oro 0 Not Solved. Use Summer Setup in

FR-SP-T-73 (Mercy Springs-Q648 Section) Loma #2 115/70kV c3 LA 205.1% NIA NIA Los Banos 70kV Area to mitigate
Los Banos-Canal-Oro Loma 70kV Los Banos-Livingston Jct-Canal 70kV & Oro 0 Not Solved. Use Summer Setup in

FR-SP-T-74 (Q648-Arburua Section) Loma #2 115/70kV c3 LA 193.9% N/A /A" 1 os Banos 70KV Area to mitigate
Los Banos-Livingston Jct-Canal 70kV |Los Banos-Canal-Oro Loma 70kV & Oro Loma 0 Not Solved. Use Summer Setup in

FR-SP-T-75 (Canal-Livingston Jct Section) #2 115/70kV c3 LA 171.0% N/A N/A Los Banos 70kV Area to mitigate
Los Banos-Livingston Jct-Canal 70kV .

FR-SP-T-76 |(Chevron Pipeline-Santa Nella Los Banos-Canal-Oro Loma 70kV & Oro Loma c3 LA/T-1 207 1% N/A N/A Not Solved. Use Summer Setup in

Section)

#2 115/70kV

Los Banos 70kV Area to mitigate
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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
Los Banos-Livingston Jct-Canal 70kV |Los Banos-Canal-Oro Loma 70kV & Oro Loma 0 Not Solved. Use Summer Setup in
FR-SP-T-17 (Los Banos-Chevron Pipeline Section) |#2 115/70kV c3 LA 257 8% N/A /A1 os Banos 70KV Area to mitigate
Los Banos-Livingston Jct-Canal 70kV |Los Banos-Canal-Oro Loma 70kV & Oro Loma 0 Not Solved. Use Summer Setup in
FR-SP-T-78 (Santa Nella-Livingston Jct Section)  [#2 115/70kV c3 LA 241.2% N/A N/A Los Banos 70kV Area to mitigate
Los Banos-Canal-Oro Loma 70kV (Los
Banos-Pacheco Wind Section) (2016
Case) Los Banos-Livingston Jct-Canal 70kV & Oro 0 0 o, |NotSolved. Use Summer Setup in
FR-SP-T-79 Los Banos-Mercy Spring 70kV (Los  |Loma #2 115/70kV c3 LA 2071% <90% <90% Los Banos 70kV Area to mitigate
Banos-Pacheco Wind Section) (2018 &
Later)
Los Banos-Canal-Oro Loma 70kV
_ap.T.an |(Canal-Ortiga Section) (2016 Case)  |Los Banos-Livingston Jct-Canal 70kV & Oro s 0 0 o, |Action Plan. New Mercy Spring
FR-SP-T-80 Mercy Springs-Canal 70kV (Canal- Loma #2 115/70kV c3 LA 129.4% <90% <90% 230/70kV mitigates later years.
Ortiga Section) (2018 & Later)
Los Banos-Canal-Oro Loma 70kV
(Pacheco Wind-Wright Tap Section)
FR-SP-T-81 (2016 Case) Los Banos-Livingston Jct-Canal 70kV & Oro o3 LA/T-1 180.8% <90% <90% Not Solved. Use Summer Setup in

Los Banos-Mercy Spring 70kV
(Pacheco Wind-Wright Tap Section)
(2018 & Later)

Loma #2 115/70kV

Los Banos 70kV Area to mitigate
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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
Los Banos-Canal-Oro Loma 70kV
(Aruburua Tap-Wright Tap Section)
_ap.T.a9 |(2016 Case) Los Banos-Livingston Jct-Canal 70kV & Oro 4T 0 0 o, |Action Plan. New Mercy Spring
FR-SP-T-82 Los Banos-Mercy Spring 70kV Loma #2 115/70kV c3 LA 174.2% <90% <90% 230/70kV mitigates later years.
(Aruburua Tap-Wright Tap Section)
(2018 & Later)
Oro Loma-Canal #1 70kV (Dos Palos- |Los Banos-Canal-Oro Loma 70kV & Los Banos- 0 Not Solved. Use Summer Setup in
FR-SP-T-83 | s anta Rita Section) Livingston Jct-Canal 70kV c3 L1 299.0% N/A N/A "1 os Banos 70KV Area to mitigate
_ap.T.a4 |Oro Loma-Canal #1 70kV (Dos Palos- |Mercy Spring-Oro Loma 70kV & Oro Loma #2 AT 0 0 o .
FR-SP-T-84 Santa Rita Section) 115/70kV C3 L-1/T-1 N/A 117.4% 164.5% |Upgrade limiting 1/0 Cu line
Oro Loma-Canal #1 70kV (Oro Loma- |Los Banos-Canal-Oro Loma 70kV & Los Banos- 0 Not Solved. Use Summer Setup in
FR-SP-T-85 Dos Palos Section) Livingston Jct-Canal 70kV c3 LA 353.9% N/A N/A Los Banos 70kV Area to mitigate
_ap.T.aa |Oro Loma-Canal #1 70kV (Oro Loma- |Mercy Spring-Oro Loma 70kV & Oro Loma #2 AT 0 0 o .
FR-SP-T-86 Dos Palos Section) 115/70KkV C3 L-1/T-1 N/A <90% 109.0% [Upgrade limiting 1/0 Cu line
Oro Loma-Canal #1 70kV (Santa Rita- |Los Banos-Canal-Oro Loma 70kV & Oro Loma 0 Not Solved. Use Summer Setup in
FR-SP-T-87 Canal Section) #2 115/70kV c3 LA 297.1% N/A N/A Los Banos 70kV Area to mitigate
FR-SP.T-88 Oro Loma-panal #1 70kV (Santa Rita- |Mercy Spring-Oro Loma 70kV & Oro Loma #2 o3 LA/T-1 N/A 165.6% 2334% |Upgrade limiting 1/0 Cu line
Canal Section) 115/70kV
FR-SP-T-89 |Oro Loma #2 115/70kV Los Banos #3 & #4 230/70kV c3 T4-4 | 3507% | <90% <gpy  |NotSolved. Use Summer Setup in
Los Banos 70kV Area to mitigate
FR-SP-T-90 Sanger-Reedley 115kV (Pom Jct- Kings River-Sanger-Reedley 115kV & McCall- c3 L-1-1 101.1% <90% <00% Action Plan. New McCall-Reedley #2

Parlier Section)

Reedley 115kV (McCall-Wahtoke Section)

115kV line mitigates later years.

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Preliminary Study Results

Study Area: PG&E Greater Fresno - 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
Sanger-Reedley 115kV (Sanger Kings River-Sanger-Reedley 115kV & McCall- 0 0 o, |Action Plan. New McCall-Reedley #2
FR-SP-T-91 CoGen Jct-Pom Jct Section) Reedley 115kV (McCall-Wahtoke Section) c3 L1 114.8% <90% <90% 115KV line mitigates later years.
ap.T.qo |McCall-Reedley 115kV (Wahtoke- Kings River-Sanger-Reedley 115kV & Sanger- ” 0 0 o, |Action Plan. New McCall-Reedley #2
FR-SP-T-92 Reedley Section) Reedley 115kV c3 L1 102.8% <90% <90% 115KV line mitigates later years.
FR-SP-T-03 McCglI-ngsburg #2 115kV (Guardian [McCall-Kingsburg #1 115kV & GWF-Kingsburg c3 L1-1 92 4% 101.6% 113.0% |consider SPS.
Jct-Kingsburg Section) 115kV
McCall-Kingsburg #1 115kV , ,
FR-SP-T-04 |(Kingsburg Jct 1-Kingsburg Jct 2 '1\”1C5(|3('§‘/'"K'”93b“r9 #2 115KV & GWF-Kingsburg | ¢4 L-1-1 925% | 101.7% | 113.0% |Consider SPS.
Section)
FR-SP-T.95 McCall-Cal Avg 115kV (McCall-Danish [Cal Ave-Sanger 115kV & McCall-West Fresno c3 L1-1 <90% <90% 1023% |Consider SPS.
Creamery Section) 115kV
FR-SP-T-96 [Merced #2 115/70kV nggg:i'gﬂkf/”d"ta 115kV & Exchequer-Le C3 L-1-1 924% | 938% | 128.9% |Existing Exchequer SPS mitigates.
_ap.T.q7 |Merced Falls-Exchequer 70kV Panoche-Mendota 115kV & Exchequer-Le ” 0 0 0 - "
FR-SP-T-97 (McSwain-Exchequer Section) Grand 115kV C3 L-1-1 123.4% 125.1% 191.3% [Existing Exchequer SPS mitigates.
Merced Falls-Exchequer 70kV Panoche-Mendota 115kV & Exchequer-Le 0 0 0 . iy
FR-SP-T-98 (Merced Falls-McSwain Jt Section) | Grand 115kV C3 L-1-1 111.6% 112.9% 162.9% |Existing Exchequer SPS mitigates.
. Existing Exchequer SPS mitigates.
FR-SP-T-99 Merced FaIIs-Excheqqer 70kV ‘ Wilson #2 230/115 & Exchequer-Le Grand c3 LA/T-1 121.2% <90% <90%  [North Merced 230/70KV mitigates
(Merced Falls-McSwain Jct Section)  [115kV
later years.
, Existing Exchequer SPS mitigates.
FR-SP-T-100 | Merced-Merced Falls 70kV \1'\:'?;\;‘ #2 230115 & Exchequer-Le Grand c3 LAT1 | 1095% | <90% <90%  [North Merced 230/70KV mitigates
later years.
FR-SP-T-101 |Merced-Merced Falls 70kV Panoche-Mendota 115kV & Exchequer-Le c3 L-1-1 99.9% | 99.9% | 147.0% |Existing Exchequer SPS mitigates.

Grand 115kV
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2014-2015 1SO Reliability Assessment - Preliminary Study Results

Study Area: PG&E Greater Fresno - 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
FR-SP-T-102 | anoche-Oro Loma 115KV (DFS Tap- |, 5o 43 g 4 230/70kv c3 T-1-1 1425% | <90% <90y, |Action Plan. New Mercy Spring
Oro Loma Section) 230/70kV mitigates later years.
Reconductor limiting section with 477
_ap.T_1na |Panoche-Oro Loma 115kV (DFS Tap- [Panoche-Mendota 115kV & Dairyland-Le ” 0 0 o, |SSAC (224 MVA rating). Line is
FR-SP-T-103 Oro Loma Section) Grand 115kV c3 L1 <90% 106.9% 124.7% limited by 397.5 AAC (87/102MVA
rating)
Reconductor limiting section with 477
Panoche-Oro Loma 115kV 0 0 o |SSAC (224 MVA rating). Line is
FR-SP-T-104 (Hammonds-DFS Tap Section) Los Banos #3 & #4 230/70kV C3 T-1-1 145.3% <90% <90% limited by 397.5 AAC (87/102MVA
rating)
Reconductor limiting section with 477
_ap.T_1nz |Panoche-Oro Loma 115kV Panoche-Mendota 115kV & Dairyland-Le ” 0 0 o, |SSAC (224 MVA rating). Line is
FR-SP-T-105 (Hammonds-DFS Tap Section) Grand 115kV c3 L1 <90% 109.9% 127.8% limited by 397.5 AAC (87/102MVA
rating)
Reconductor limiting section with 477
_ap.T_1nr |Panoche-Oro Loma 115KV (Panoche- ” 0 0 o, |SSAC (224 MVA rating). Line is
FR-SP-T-106 Hammonds Section) Los Banos #3 & #4 230/70kV C3 T-1-1 157.2% <90% <90% limited by 397.5 AAC (87/102MVA
rating)
Reconductor limiting section with 477
Panoche-Oro Loma 115kV (Panoche- |Panoche-Mendota 115kV & Dairyland-Le 0 0 o |SSAC (224 MVA rating). Line is
FR-SP-T07 | ammonds Section) Grand 115kV c3 L-1-1 <90% 122.4% 141.2% imited by 397.5 AAC (87/102MVA
rating)
FR-SP-T-108 |Wilson #1 230/115kV Zﬁ'?fv” #2 230115 & Wikson-North Merced c3 L-1/T-1 N/A 94.3% | 109.2% |Consider SPS.
FR-SP-T-109 |Wilson-Atwater #2 115kV ?ﬁ";‘;@e”\"erced 115kV & Bl Capitan-Wilson c3 L-1-1 138.1% |  <90% <90%  |Existing Atwater SPS mitigates
FR-SP-T-110|Wilson-El Capitan 115kV Atwater-Merced 115kV & Wilson-Atwater #2 c3 L-1-1 13.1% | <90% <90%  |Existing Atwater SPS mitigates

115kV
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2014-2015 1SO Reliability Assessment - Preliminary Study Results

Study Area: PG&E Greater Fresno - 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
Action Plan. Wilson 115 kV Area
FR-SP-T-111|Wilson-Le Grand 115kV Wilson #1 & #2 230/115kV C3 T-1-1 146.3% <90% <90% |Reinforcement Project mitigates later
years.
, . , Action Plan. Wilson 115 kV Area
FR-SP-T-112|Wilson-Merced #1 115kV \:\Q'EE\;"Atwater #2 115KV & El Capitan-Wilson | -q L1 | 1363% | <90% | <90% |Reinforcement Project mitigates later
years.
: . , Action Plan. Wilson 115 kV Area
FR-SP-T-113 |Wilson-Merced #2 115KV \;\Q'?;’\;"Atwater #2 115kV & EI Capitan-Wilson C3 L-1-1 129.3% |  <90% <90%  |Reinforcement Project mitigates later
years.
i Action Plan. Wilson 115 kV Area
FR-SP-T-114 | Viison-Oro Loma 115kV (Le Grand Jobyy 1 & 40 930/115ky C3 T-1-1 1114% | <90% <90%  |Reinforcement Project mitigates later
El Nido Section)
years.
, Action Plan. Wilson 115 kV Area
FR-SP-T-115 mz"ggiz#)oma 19KV (Oro Loma-El |\ yucon #1 8 #2 230/115kV C3 T-1-1 139.0% |  <90% <90%  [Reinforcement Project mitigates later
years.
i i Action Plan. Wilson 115 kV Area
FR-SP-T-116 | Vison-Oro Loma 115KV (Wilson-Le 0 1 & 40 930/115ky c3 TA4 | 1114% | <90% | <90% |Reinforcement Project mitigates later
Grand Jct Section)
years.
Chowchilla-Kerckhoff 2 115kV (Sharon 0 o, |Update Helms RAS & Kerckhoff 2 PH
FR-SP-T-117 Tap-Oakhurst Jct Section) Gregg-E1 #1 & #2 230kV C5 L-2 N/A 99.9% 101.5% RAS
FR-SP-T-118 Los Banos-Livingston J'ct-C.)anaI 7QkV Melones-Wilson 230kV & Warnerville-Wilson c5 L2 100.7% <90% <90% Actllon Plan. Oro Il_.oma 70 kV Area
(Los Banos-Chevron Pipeline Section) |230kV Reinforcement mitigates later years.
Reconductor limiting section with 477
FR-SP-T-11g|Panoche-Oro Loma T15kV (Panoche- 5 1o camey 230kV & Gates-Gregg 230kv|  C5 L2 1104% | <90% <qpu, [SSAC (224 MVA rating). Line is

Hammonds Section)

limited by 397.5 AAC (87/102MVA
rating)
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2014-2015 1SO Reliability Assessment - Preliminary Study Results

Study Area: PG&E Greater Fresno - 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
FR-SP-T-120 |Warnerville-Wilson 230kV Panoche-Kearney 230kV & Gates-Gregg 230kV C5 L-2 100.2% <90% <90% |Action Plan.

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Preliminary Study Results

Study Area: PG&E Greater Fresno - Summer Off-Peak & Summer Light Load

“3 California ISO

Thermal Overloads Shaping a Renewed Future
Loading (%)
" : Category 2016 2019 N -
ID Overloaded Facilit Worst Contingenc Catego o Potential Mitigation Solutions
y gency gory Description [ Summer | Summer N/A J

Off-Peak | Light Load

FR-NP-T-q | Coalinga 1-Coalinga 2 70kV (Coalinga | oo 2 2 70Ky Bus C1 Bus 109.6% | 107.5% Redispatch

1-Tornado Tap Section)
FR-NP-T-2 [Panoche-Gates #1 230kV Gates CB312 230kV C2 Breaker 105.6% <90% Redispatch

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Preliminary Study Results

Study Area: PG&E Greater Fresno - 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
FR-SP-VD-1 |Borden 230KV Borden-Gregg 230kV B L1 8.94% <5% <5% j:;';” Plan. Borden 230kV Voltage mitigates later
FR-SP-VD-2 2:‘8‘2’)@'"3 15KV (Chowchila 115KV, & rand-Chowchilla 115kV B L1 10.95% | 12.65% | 13.94% |Add dynamic voltage support at Chowchilla 115KV
FR-SP-VD-3 |Dairyland 115kV Le Grand-Dairyland 115kV B L1 5.70% 5.57% 6.27% |Add dynamic voltage support at Chowchilla 115kV
FR-SP-VD-4 Mendota 115kV (Mendota 115kV Panoche-Mendota 115KV B L1 13.85% <5% <59% Aclztllon Plan. Oro Loma-Mendota 115kV project
Area) mitigates later years.
FR-SP-VD-5 |Angiola 70kV (Kingsburg Area) Kingsburg-Corcoran #2 115kV B L1 6.32% 6.65% 7.24%  |Add dynamic voltage support at Kingsburg 115kV
FR-SP-VD-6 |Dinuba 70KV (Reedley 70kV Area)  |Reedley-Dinuba 70kV B L1 7.87% <5% <5% ?:;lfsn Plan. Reedly-Dinuba 70kV mitigates later
FR-SP-VD-T7 |Caruthers 70kV (Kearney 70kV Area) |Kearney #4 230/70kV B T-1 <5% 5.32% <5% |Verify transformer settings at Kearney
FR-SP-VD-8 |Firebaugh 70kV Oro Loma #2 115/70kV B T-1 9.76% <5% <5% g‘i:t‘i';’;‘t:;e};e?;’e:fsma 70KV Area Reinforcement
FR-SP-VD-9 gf‘e';';”“t 15KV (Chowehilla T1SKV" |y o khoff 2 115KV Bus ct Bus 11.49% | 1348% | 14.67% |Add dynamic voltage support at Chowchilla 115KV
FR-SP-VD- [Mendota 115kV (Mendota 115kV Panoche 1 115KV Bus 1 Bus 13.55% <10% <10% A(l:t.|on Plan. Oro Loma-Mendota 115kV project
10 Area) mitigates later years.
FR-SP-VD- [Santa Nella 70kV (Los Banos 70kV Los Banos 70KV Bus 1 Bus 83.60% <10% <10% NQF Solved. Oro Loma 70kV Area Reinforcement
1 Area) mitigates later years.
FR-SP-VD- [Mendota 115kV (Mendota 115kV Panoche CB102 115KV Failure c2 Breaker 17.19% <10% <10% A(.;t.|on Plan. Oro Loma-Mendota 115kV project
12 Area) mitigates later years.
. . . Add dynamic reactive support at Mendota 115kV.
FR'S;'VD' izg)'a”d 119KV (Chowcilla 115kV nglf\jhe"v'e”d"ta 119KV & Dainfland-Le Grand) 5 L-4-1 | 100.00% | 1350% | 18.17% |Case not solved for 2016, but Oro Loma-Mendota
115kV conversion mitigates later years.
FR-SP-VD- [Oakhurst 115kV (Chowchilla 115kV  |Panoche-Mendota 115kV & Wilson-Le Grand c3 L1-1 20.75% <10% <10% A(.:tllon Plan. Oro Loma-Mendota 115kV project
14 Area) 115kV mitigates later years.
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2014-2015 1SO Reliability Assessment - Preliminary Study Results

Study Area: PG&E Greater Fresno - Summer Peak

Voltage Deviations

& Y

“ s 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
QPN . . ! o Add dynamic reactive support at Chowchilla
FR S1F; VD greo:;chllla 115kV (Chowchilla 115kV I;’fglc()\jhe Mendota 115kV & Wilson-Le Grand c3 L1-1 100.00% 15.52% 16.95% |115kV. Case not solved for 2016, but Oro Loma-
Mendota 115kV conversion mitigates later years.

FR-SP-VD- |Oro Loma 70kV (Los Banos 70kV Los Banos-Canal-Oro Loma 70kV & Oro Loma 0

16 Area) 49 115/70kV C3 L-1/T-1 100.00% N/A N/A [Not Solved.
FR“Q;F;'VD' grr:atoma 70kV (Los Banos 70kV ';"fg;yo‘:’sr'”g'om Loma 70kV & OroLoma#2 | oy L-A/T-1 N/A 2767% | 4158% |Add second Mercy Spring-Oro Loma 70KV line
FR-SP-VD- [Bear Valley 70kV (Mariposa 70kV Panoche-Mendota 115kV & Wilson-Le Grand o3 LA-1 43.55% <10% <10% Mariposa UVLS m|t|.gates .2.016. Oro Loma-

18 Area) 115kV Mendota 115kV project mitigates later years.
FR‘SJ;'VD' Merced 70kV (Mariposa 70KV Area) zfgggﬁi'gf&ndma 115kV & Exchequer-Le C3 L-1-1 <10% <10% 11.64% |Mariposa UVLS mitigates.
FR-Szlz-VD- k/l;r:)iota 115kV (Mendota 115kV ijglc()\c;he-Mendota 115kV & Wilson-Le Grand o3 LA-1 81.55% <10% <10% /:1?;|;)2t§slla:2ie?;oela_tr)sma-Mendota 115kV project
FR'S;'VD' Newhall 115kV (Mendota 115kV Area) Tf;‘(’\‘;he"\"e“d"ta 115kV & Dairyland-Le Grand |, L1-1 | 100.00% | 10.98% | 15.24% |Add dynamic reactive support at Mendota 115kV
FR-SZF;-VD- Wahtoke 115KV (Reedley 70KV Area) gA:r]Cs}aeltRRteeZ(ZI;); 111155kk\\//(McCaII-Wahtoke) & c3 LA-1 12749 <10% <10% l/-;ct:g;);eZI;n. McCall-Reedley #2 115kV mitigates
FR-SZI;-VD- l\;\/rzzt) Fresno 115kV (Sanger 115kV I(ziraelgzron;a1/;|\(/$-8anger 115kV & McCall-West c3 LA-1 <10% <10% 14.98% ??gkc\ilynamlc reactive support at West Fresno
FRSPVD- |\ ot Solved Wilson #1 & #2 230/115KV c3 TA4  |NotSoved| <10% | <toy |Action Plan. Wilson 115KV Area Reinforcement

24 mitigates later years.
FR'SQF;'VD' Not Solved Los Banos #3 & #4 230/70kV c3 TA1 | NotSolved| <10% | <10% g(i)ttilggt:sla};e?;oe;?sma 70KV Area Reinforcement
FR_SZZ_VD_ Not Solved I:;agli)\(;he-Mendota 115KV & Wilson-Le Grand C3 L-1-1 | NotSolved| <10% <10% [Mitigation alternatives under review
FR'SQF;'VD' Borden 230kV (Borden 230kV Area)  |Borden-Gregg 230KV & Wilson-Gregg 230kV C5 N-2 11.49% | <10% <10% ?ggfs” Plan. Borden 230kV Voltage mitigates later
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2014-2015 1SO Reliability Assessment - Preliminary Study Results

Study Area: PG&E Greater Fresno - Summer Off-Peak & Summer Light Load

Voltage Deviations

“‘, California I1ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

ID Substation Worst Contingency Category DCeZtcE;?p(;irgn 82016 82019 N/A Potential Mitigation Solutions
ummer ummer
Off-Peak | Light Load

No voltage deviation concerns identified.

California ISO/MID/RT

August 15, 2014

Page 18 of 25



2014-2015 1SO Reliability Assessment - Preliminary Study Results

Study Area: PG&E Greater Fresno - Summer Peak 6 ‘ . .
. 2 California 1ISO
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
FR-SP-V-1 |Kearney 70kV Base Case A N-0 1.07 1.09 1.08 Check xfmr taps
FR-SP-V-2 |Chowchilla 115KV Le Grand-Chowchila 115kV B L1 09133 0.8918 0.8733 ﬁ\fgk(\j/y”am'c voltage support at Chowchill
FR-SP-V-3 Mendota 115kV (Mendota 115kV Panoche-Mendota 115KV B L1 0.8758 50.90 50.90 Act!on Plallr.w. Oro Loma-Mendota 115kV
Area) project mitigates later years.
FR-SP-V-4 |Kearney 70kV Kearney #2 230/70kV B T-1 <1.10 1.1157 1.1079 Check xfmr taps
FR-SP-V-5 Oakhurst 115kV (Chowchilla 115kV Kerckhoff 2 115KV Bus 1 Bus 0.8792 0.8759 0.8626 Add dynamic voltage support at Chowchilla
Area) 115kV
FR-SP-V-6 f\f::;" Nella 70kV (Los Banos 70V 1, o Banos 70KV Bus Ct Bus 0.1905 >0.90 >0.90  |Not Solved
FR-SP-V-7 |Dunlap 70KV (Reedley 70kV Area)  |McCall CB202 230KV Failure C2 | Breaker | 08858 >0.90 >0.90 l’:‘;gf;‘;’g" Reedly-Orosi 70kV mitigates
FR-5P-y-g [Mendota 115KV (Mendota 115KV | ohe 08102 115KV Failure C2 | Breaker | 08722 >0.90 >090  |Action Plan. Oro Loma-Mendota T15kV
Area) project mitigates later years.
FR-SP-V-9 |Borden 230KV (Borden 230KV Area) Warnerville-Wilson 230kV & Borden-Gregg c3 LA-1 0.8739 5090 5090 Action Plan. Borden 230kV Voltage mitigates
230kV later years.
Add dynamic reactive support at Mendota
Dairyland 115kV (Chowchilla 115kV  |Panoche-Mendota 115kV & Dairyland-Le 115kV. Case not solved for 2016, but Oro
FR-SP-V-10 Area) Grand 115kV c3 LA 0 08615 08069 Loma-Mendota 115kV conversion mitigates
later years.
FR-SP-V-11 Oakhurst 115kV (Chowchilla 115kV  [Panoche-Mendota 115kV & Wilson-Le Grand c3 LA-1 0.8183 50.90 50.90 Act!on PIgrj. Oro Loma-Mendota 115kV
Area) 115kV project mitigates later years.
Add dynamic reactive support at Chowchilla
FR-SP-V-12 Chowchilla 115kV (Chowchilla 115kV |Panoche-Mendota 115kV & Wilson-Le Grand c3 LA-1 0 0.8567 0.8378 115kV. Case not solved for 20.16’ but Oro
Area) 115kV Loma-Mendota 115kV conversion mitigates
later years.
Oro Loma 70kV (Los Banos 70kV Los Banos-Canal-Oro Loma 70kV & Oro Not Solved. Use Summer Setup in Los
FR-SP-V-13 Area) Loma #2 115/70kV c3 LA 0 NIA NIA Banos 70kV Area.
Oro Loma 70kV (Los Banos 70kV Mercy Spring-Oro Loma 70kV & Oro Loma Add second Mercy Spring-Oro Loma 70kV
FR-SP-v-14 Area) #2 115/70kV c3 LA N/A 0.738 058% g or consider SPS.
FR-SP-V-15 lli?:;)Valley 70kV (Mariposa 70kV T?g;)\jhe-Mendota 115kV & Wilson-Le Grand c3 LA-1 05919 50.90 50.90 Mariposa UVLS mitigates

California ISO/MID/RT

August 15, 2014

Page 19 of 25



2014-2015 1SO Reliability Assessment - Preliminary Study Results

Study Area: PG&E Greater Fresno - Summer Peak

“), 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
FR-SP-V-16 Mendota 115kV (Mendota 115kV Panoche-Mendota 115kV & Wilson-Le Grand c3 LA-1 0 50,90 50.90 Act!on Plgrj. Oro Loma-Mendota 115kV
Area) 115kV project mitigates later years.
FR-SP-V-17 Newhall 115kV (Mendota 115kV Panoche-Mendota 115kV & Dairyland-Le c3 LA-1 0 0.8769 0.8261 Add dynamic reactive support at Mendota
Area) Grand 115kV 115kV.
FR-SP-V-18 [Wahtoke 115KV (Reedley 70KV Area) McCall-Reedley 115kV (McCall-Wahtoke) & c3 LA-1 0.8928 50,90 50.90 Ac;t.|on Plan. McCall-Reedley #2 115kV
Sanger-Reedley 115kV mitigates later years.
FR-SP-V-19 West Fresno 115kV (Sanger 115kV | California Ave-Sanger 115kV & McCall-West c3 LA-1 50.90 50,90 0.8361 Add dynamic reactive support at West
Area) Fresno 115kV Fresno 115kV
FR-SP-V-20 |Borden 230KV (Borden 230KV Area) |Borden-Gregg 230KV & Wilson-Gregg 230kV|  C5 N-2 0.8864 >0.90 >0.90 l’:‘;gfg;’g" Borden 230kV Voltage mitigates
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2014-2015 1SO Reliability Assessment - Preliminary Study Results

Study Area: PG&E Greater Fresno - Summer Off-Peak & Summer Light Load

“‘% 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
FR-NP-V-1 |Fresno Wastewater 70kV None A N-0 1.0855 1.0919 Kearney #4 230/70kV is locked.
FR-NP-V-2 [Corcoran 70kV None A N-0 <1.05 1.0628 Under review with PTO
FR-NP-V-3 [Los Banos 70kV None A N-0 <1.05 1.0631 Under review with PTO
FR-NP-V-4 [Exchequer 70kV None A N-0 <1.05 1.0596 Under review with PTO
FR-NP-V-5 [Orosi 70kV None A N-0 <1.05 1.0734 Under review with PTO
FR-NP-V-6 |North Merced 115kV None A N-0 <1.05 1.0577 Under review with PTO
FR-NP-V-7 |Fresno Wastewater 70kV Herndon-Kearney 230kV B L1 <1.05 1.1077 Under review with PTO
FR-NP-V-8 [Fresno Wastewater 70kV Kearney #2 230/70kV B T-1 1.119 <1.05 Under review with PTO
FR-NP-V-9 |Fresno Wastewater 70kV Kearney #4 230/70kV B T-1 <1.05 1.1267 Under review with PTO

California ISO/MID/RT
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2014-2015 ISO Reliability Assessment - Preliminary Study Results
Study Area: PG&E Greater Fresno - Summer Peak

Single Contingency Load Drop

“3 California ISO

Shaping a Renewed Future

ID 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 - Preliminary Study Results

Study Area: PG&E Greater Fresno - 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 - Preliminary Study Results
Study Area: PG&E Greater Fresno - 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 - Preliminary Study Results
Study Area: PG&E Greater Fresno - Summer Off-Peak & Summer Light Load

Single Source Substation with more than 100 MW Load

“3 California ISO

Shaping a Renewed Future

Load Served (MW)
ID Substation 2016 Summer Off-| 2019 Summer Light N/A Potential Mitigation Solutions
Peak Load
No single source substation with more than 100 MW Load
California ISO/MID/RT August 15, 2014
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