2013/2014 ISO Reliability Assessment - Study Results

Study Area: PG&E Greater Fresno - Summer Peak

“‘,‘ California ISO

Thermal Overloads Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2015 2018 2023 Potential Mitigation Solutions
Description | Summer Summer Summer
Peak Peak Peak
Fres-SP-T-1 |Oro Loma #2 115/70kV Base Case A N-0 125% <90% <gpy  |Oro Loma 70 kV Area Reinforcement
mitigates - Action Plan.
Fres-SP-T-2 |Oro Loma #2 115/70kV Los Banos-Livingston Jct-Canal 70KV B L1 136% <90% <gpy, | Or0 Loma 70 kV Area Reinforcement
mitigates - Action Plan.
Fres-SP-T-3 |Oro Loma #2 115/70kV Lps Banos-megston.Jct-CanaI 70kV and any B L1/G-1 128% <90% <90% Orc? Loma 70 |§V Area Reinforcement
single Helms PGP unit mitigates - Action Plan.
North Fresno 115kV Reinforcement
Fres-SP-T-4 |Borden-Gregg 230kV Bus 2 Fault at Herndon 115kV C1 Bus 105% <90% <90% [Project mitigates in later years -
Action Plan.
Fres-SP-T-5 |Panoche-Oro Loma 115KV Bus Faultat Los Banos 70kV c Bus 150% | <o0% | <ooy, [OroLomarOkVArea Reinforcement
mitigates - Action Plan.
Fres-SP-T-6 |Oro Loma #2 115/70kV Bus Fault at Los Banos 70KV Ct Bus 21% | <o0% | <ooy |OrCLomar7OkvArea Reinforcement
mitigates - Action Plan.
Fres-SP-T.7 Oro Loma-CangI #1 70kV (Oro Loma- Bus Fault at Los Banos 70kV 1 Bus 146% <90% <90% Orc? Loma 70 |§V Area Reinforcement
Dos Palos Section) mitigates - Action Plan.
Fres-SP-T-8 Los Banos-CanaI-Oro.Loma #1.70kV Bus Fault at Los Banos 70kV 1 Bus 120% <90% <90% OI.“O. Loma 70 IfV Area Reinforcement
(Oro Loma-Mercy Springs Section) mitigates - Action Plan.
_op.T.q |Coalinga 1-Coalinga 2 70kV (Coalinga . 0 0 0 Reduce generation of the Coalinga 1-
Fres-SP-T-9 1-Tornado Tap Section) Bus Fault at Coalinga 2 70kV C1 Bus 102% 102% 102% Coalinga 2 70kV line
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2013/2014 ISO Reliability Assessment - 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 2015 2018 2023 Potential Mitigation Solutions
Description | Summer Summer Summer
Peak Peak Peak
Fres-SP-T-10 Merced-Merced Falls 70kV Bus Fault at Le Grand 115kV C1 Bus 106% 104% 100% |Exchequer SPS mitigates
Fres-SP-T-11|Merced Falls-Exchequer 70kV Bus Fault at Le Grand 115kV C1 Bus 134% 132% 128%  |Exchequer SPS mitigates
Fres-SP-T-12 [Borden-Madera #2 70kV Bus E Fault at Borden 70kV C1 Bus 107% 114% 111% |Madera SPS mitigates
Fres-SP-T-13 Herndon-BuIIarq #1 115kV (Pinedale Bus 1 Fault at Herndon 115KV 1 Bus 116% 118% 1999% Cut-in Herndon-Bullard 115kV OL
Jet-Bullard Section) SPS.
Fres-Gp-T-14| Hemdon-Bullard #2 115KV (Hemdon- \p, 5 Faut at Hemdon 115k c Bus 138% | 146% | tagy, [outin Hemdon-Bullard T15kVOL
Pinedale Section) SPS.
North Fresno 115kV Reinforcement
Fres-SP-T-15(Borden-Gregg #1 230kV Herndon CB202 Failure C2 Breaker 126% <90% <90% [Project mitigates in later years -
Action Plan.
North Fresno 115kV Reinforcement
Fres-SP-T-16 |Chowchilla-Kerckhoff #2 115kV Herndon CB202 Failure C2 Breaker 108% <90% <90% |Project mitigates in later years -
Action Plan.
Barton-Airwavs-Sanaer 115kV North Fresno 115kV Reinforcement
Fres-SP-T-17 (Airwa s-Sany or Segtion) Herndon CB202 Failure C2 Breaker 1% <90% 98%  |Project mitigates in later years -
y g Action Plan.
North Fresno 115kV Reinforcement
Fres-SP-T-18 [Manchester-Airways-Sanger 115kV  [Herndon CB202 Failure C2 Breaker 102% <90% <90% |Project mitigates in later years -
Action Plan.
) North Fresno 115kV Reinforcement
Fres-SP-T-19 [(}f;f::ﬁ;f(w’;’;vsv:? dg‘j;f;euii';\)/ Herndon 230kV CB202 Failure 2 Breaker | 102% <90% <90% |Project mitigates in later years -
Action Plan.
North Fresno 115kV Reinforcement
Fres-SP-T-20 [Sanger-McCall #3 115kV Herndon 230kV CB202 Failure C2 Breaker 101% <90% <90% [Project mitigates in later years -
Action Plan.
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2013/2014 ISO Reliability Assessment - 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 2015 2018 2023 Potential Mitigation Solutions
Description | Summer Summer Summer
Peak Peak Peak
North Fresno 115kV Reinforcement
Fres-SP-T-21|Herndon-Barton 115kV McCall 230kV CB202 Failure C2 Breaker 130% <90% <90% [Project mitigates in later years -
Action Plan.
North Fresno 115kV Reinforcement
Fres-SP-T-22 |Herndon-Manchester 115kV McCall 230kV CB202 Failure C2 Breaker 131% <90% <90% [Project mitigates in later years -
Action Plan.
North Fresno 115kV Reinforcement
Fres-SP-T-23 [GWF-Kingsburg 115kV McCall 230kV CB202 Failure C2 Breaker 103% <90% <90% |Project mitigates in later years -
Action Plan.
Wilson 115kV Area Reinforcement
Fres-SP-T-24 [Merced Falls-Exchequer 70kV Wilson 115kV CB102 Failure C2 Breaker 241% <90% <90% [Project mitigates in later years -
Atwater SPS in short term
Wilson 115kV Area Reinforcement
Fres-SP-T-25|Merced-Merced Falls 70kV Wilson 115kV CB102 Failure C2 Breaker 192% <90% <90% |Project mitigates in later years -
Atwater SPS in short term
Fres-SP-T-26 |Panoche-Oro Loma 115kV Los Banos #3 & #4 230/70kV c3 T-1-1 164% <90% <gpy, | Or0 Loma 70 kV Area Reinforcement
mitigates - Action Plan.
Fres-SP-T-27|Oro Loma-Canal #1 70kV Los Banos #3 & #4 230/70kV C3 T-1-1 155% <90% <gpo, | Ore Loma 70KV Area Reinforcement
mitigates - Action Plan.
Fres-SP-T-28|Los Banos-Canal-Oro Loma 70V |Los Banos #3 & #4 230/70KV c3 T-1-1 148% <90% <gpy, | Or0 Loma 70 kV Area Reinforcement
mitigates - Action Plan.
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2013/2014 ISO Reliability Assessment - Study Results

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 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
Fres-SP-T-29|Los Banos-Livingston Jot-Canal 70kV Oro Loma #2 115/70kV & Los Banos-Canal-Oro c3 LA/T-1 135% <90% <90% Orc? Loma 70 IfV Area Reinforcement
Loma 70kV mitigates - Action Plan.
Fres-SP-T-30 |Los Banos #3 230/70kV Los Banos #4 230/70kV & Oro Loma #2 c3 T1-1 1249% <90% <90% O,"? Loma 70 I§V Area Reinforcement
115/70kV mitigates - Action Plan.
Fres-Sp-T-31| anoche-Oro Loma TSV (Panoche- |, o panos 43 & #4 230/70KV c3 T-1-1 164% | <00% | <ooy, |Or0Loma-Mendota HSKYProject
Hammonds Section) mitigates. Action Plan.
Fres-SP-T-32[Oro Loma #2 115/70kV Los Banos #3 & Mercy Springs #1 230/70kV C3 T-1-1 <90% 112% 119%  |Action Plan
Los Banos-Livingston Jct-Canal 70kV .
Fres-SP-T-33(Chevron Pipeline-Santa Nella Section Oro Loma #2 115/70kV & Los Banos-Canal-Oro c3 L1-1 135% <90% <90% Orc? Loma 70 |§V Area Reinforcement
worst) Loma 70kV mitigates - Action Plan.
Los Banos-Canal-Oro Loma #1 70kV
(Oro Loma-Mercy Springs Section) .
Fres-SP-T-34/(2015 Case) Los Banos #3 & #4 230/70kV c3 T-1-1 148% <90% <90% %r;a :‘t’emsa Z\OC;XHAFKEanRe'”f”CGme”t
Oro Loma-Mercy Springs 70kV (2018 g '
& Later)

_ap_T.as |Oro Loma-Canal #1 70kV (Dos Palos- |Los Banos-Canal-Oro Loma 70kV & Los Banos- ” 0 0 o, |OroLoma 70 kV Area Reinforcement
Fres-SP-T-35 Santa Rita Section) Livingston Jct-Canal 70kV c3 LA 159% <90% <90% mitigates - Action Plan.
Fres-SP-T-36 Oro Loma-panal #1 70kV (Santa Rita- |Oro Loma-Mendota 115kV & Mercy Spring- o3 LA-1 N/A 103% 103%  |Action Plan

Canal Section) Mendota 115kV
. Approved Reedley-Orosi 70kV
Fres-SP-T-37 [Reedley-Orosi 70kV Reedley-Dinuba 70kV & McCall-Reedley C3 L-1-1 105% <90% <90% [reconductor mitigates later years.

(McCall-Wahtoke Section) 115kV

Action Plan
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2013/2014 ISO Reliability Assessment - 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 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
Fres-Sp-T-3g| C0alnga 1-Coalinga 2 70KV (Tomado | 1. ug 93070k & Schindler #1 115770 c3 T-1-1 138% 139% 142%  |Action Plan
Tap-Pennzier Tap Section worst)
_ap.T.aq|Schindler-Coalinga #2 70kV (Schindler-{ Schindler-Huron-Gates 70kV & Gates #5 s 0 0 0 .
Fres-SP-T-39 Pleasant Valley Section) 230/70kV C3 L-1/T-1 <90% 99% 102%  |[Action Plan
Fres-SP-T-40 Biola-Glass-Madera 70kV Borden-Madera #1 & #2 70kV C3 L-1-1 93% 100% 101% |Madera SPS mitigates
Fres-SP-T-41 Borden-Glass 70kV Borden-Madera #1 & #2 70kV C3 L-1-1 109% 116% 117% |Madera SPS mitigates
Fres-SP-T-42|Remaining Borden-Madera 70KV Eg;f/e”"\"adera #1 OR #2 & Borden-Glass C3 L-1-1 109% 116% 116% [Madera SPS mitigates
Fres-SP-T-43 [Borden #1 230/70kV Borden #1 230/70kV & Coppermine-Friant 70kV C3 L-1-1 104% 110% 99%  |Action Plan
Modify Helms RAS, as part of North
Fres-SP-T-44 [E2-Shepherd 115kV Gregg-E1 #1 & #2 230kV C3/C5 L-2 N/A 126% 122%  |Fresno 115kV Area Reinforcement
Project
Modify Helms RAS, as part of North
Fres-SP-T-45Woodward-Shepherd 115kV Gregg-E1 #1 & #2 230kV C3/C5 L-2 N/A 124% 120% |Fresno 115kV Area Reinforcement
Project
. Modify Helms RAS, as part of North
Fres-SP-T-46 (E:IZOSLO\ZIIjc?éér:i?;)fwooiti;z 1KV (B2 Grogg-E1 #1 & #2 230KV C3/C5 L-2 N/A 118% 118%  |Fresno 115kV Area Reinforcement
Project
Modify Helms RAS, as part of North
Fres-SP-T-47 [E2 #1 OR #2 230/115kV Gregg-E1#1 & #2 230kV C3/C5 L-2 N/A 141% 141%  |Fresno 115kV Area Reinforcement
Project
Fres-SP-T-48 |Chowchilla-Kerckhoff #2 115kV Kerckhoff -E2 #1 & #2 115kV C3/C5 L-2 N/A 148% 144%  |Modify Kerckhoff 2 PH RAS
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2013/2014 ISO Reliability Assessment - Study Results

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 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
Chowchilla-Kerckhoff #2 115kV
Fres-SP-T-49(Sharon Tap-Oakhurst Jct Section Kerckhoff-Clovis-Sanger No. 1 & 2 115 kV C3/C5 L-2 150% N/A N/A  |Kerckhoff 2 PH RAS mitigates
worst)
- . . North Fresno 115kV Reinforcement
_ap.T_rn|REMaining Kerckhoff-Clovis-Sanger  |Kerckhoff-Clovis-Sanger #1 OR #2 & ” 0 . o . )
Fres-SP-T-50 115KV Chowchilla-Kerckhoff £2 115KV C3/C5 L-1-1 113% N/A N/A Pro.ject mitigates in later years
Action Plan.
Fres-SP-T-51|Cnowehila-Kerckhoff 2 115KV (Sharon e\ oy ot 61ovis-sanger #1 & #2 115kv C3/C5 L2 150% N/A N/A  |Kerckhoff 2 PH RAS mitigates
Tap-Oakhurst Jct Section worst)
Fres-SP-T-52 |Chowchilla-Kerckhoff #2 115kV Kerckhoff-E2 #1 & #2 115kV C3/C5 L-2 N/A 142% 138%  |Modify Kerckhoff 2 PH RAS
Wilson 115kV Area Reinforcement
Fres-SP-T-53 [Wilson-Le Grand 115kV Wilson #1 & #2 230/115kV C3 L-1-1 134% <90% <90% |Project mitigates in later years -
Atwater SPS in short term
Fres-SP-T-54 [Wilson-Le Grand 115kV Kerckhoff-Clovis-Sanger #1 & #2 115kV C3/C5 L-2 103% N/A N/A Kerckhoff 2 PH RAS mitigates
Wilson 115kV Area Reinforcement
Fres-SP-T-55 [Wilson-Oro Loma 115kV Wilson #1 & #2 230/115kV C3 T-1-1 115% <90% <90% [Project mitigates in later years -
Atwater SPS in short term
Wilson 115kV Area Reinforcement
Fres-SP-T-56 |Wilson-Merced #1 115kV Wilson-Atwater #2 & El Capitan-Wilson 115kV C3 L-1-1 104% <90% <90% [Project mitigates in later years -

Atwater SPS in short term
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2013/2014 ISO Reliability Assessment - 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 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
. Wilson 115kV Area Reinforcement
Fres-SP-T-57 gﬁgf}\‘wgiﬁjs}’)’er%d MY ilson-Atwater #2 & EI Capitan-Wilson 115kV | C3 L-1-1 120% <90% <90% |Project mitigates in later years -
Atwater SPS in short term
Fres-gp-T.5g|anoche-Oro Loma 115kV (Panoche- 1o o\ 00 8 Wilson-Gregg 230kV C3/C5 L2 100% <90% <gpy, | Or0 Loma-Mendota 15KV Project
Hammonds Section) mitigates. Action Plan.
Panoche-Oro Loma 115kV (Panoche- |Panoche-Mendota & Dairyland-Le Grand 0 0 ., |Reconductor Panoche-Oro Loma
Fres-SP-T-59 Hammonds Section) 115KV C3 L-1-1 <90% 107% 101% 115KV
North Fresno 115kV Reinforcement
Fres-SP-T-60 [Remaining McCall 230/115kV Two McCall 230/115kV C3 T-1-1 102% <90% <90% [Project mitigates in later years -
Action Plan.
, . Add new McCall-Reedley #2 115kV
_ap.T_a1|Kings River-Sanger-Reedley 115kV  [Sanger-Reedley & McCall-Reedley (McCall- ” 0 0 0 . i .
Fres-SP-T-61 (Piedra 1 SW-Reedley Section worst) |Wahtoke) 115KV C3 L-1-1 146% 144% 155% I;)r;sj((ai(t))ﬁ 2014 Request Window
. . Add new McCall-Reedley #2 115kV
Fres-SP-T-62 Sanger—Rengey 115kV (Sanger Jet-  |Kings Rlver-Sanger—RgedIey & McCall-Reedley c3 LA-1 94% 959% 102%  |line (2013-2014 Request Window
Parlier Section) (McCall-Wahtoke Section) 115kV .
Project)
, . Add new McCall-Reedley #2 115kV
Fres-SP-T-63 '\R":S;ZRgsgt'zyn1 oKy (Wahtoke- misz"’er'Sanger'Reed'ey & Sanger-Reedley| ¢4 L-1-1 96% 96% 102% |line (2013-2014 Request Window
y Project)
McCall-Kingsburg #1 115kV :
Fres-SP-T-64|(Kingsburg Jot 1-Kingsburg Jct 2 |GWF-Kingsburg & McCall-Kingsburg #2 115kv | €3 L-1-1 121% 119% 124% :Zeﬁﬂgi‘\’ftor McCall-Kingsburg #1 &
Section worst)
Fres-SP-T-65 McCall-Cal Avg 115kV (McCall-Danish [McCall-West Fresno & California Ave-Sanger c3 L1-1 98% 103% 115%  |Action Plan
Creamery Section worst) 115kV
Fres-SP-T-66|Cal Ave-Sanger 115KV McCall-West Fresno & McCall-California Ave C3 L-1-1 96% 100% 108%  |Action Plan

115kV
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2013/2014 ISO Reliability Assessment - Study Results

Study Area: PG&E Greater Fresno - Summer Peak

“3‘ California ISO

Thermal Overloads Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2015 2018 2023 Potential Mitigation Solutions
Description | Summer Summer Summer
Peak Peak Peak
Fres-SP-T-67 [West Fresno-McCall 115kV McCall-Cal Ave & Cal Ave-Sanger 115kV C3 L-1-1 <90% 94% 104%  |Action Plan
Fres-SP-T-68 [Cal Ave-Sanger 115kV McCall-Cal Ave & McCall-West Fresno 115kV C3/C5 L-2 96% 100% 108%  |Action Plan
North Fresno 115kV Reinforcement
Fres-SP-T-69 Ef?&i:ﬁ:hljnsﬁ?:;vn)(Hemdon- Gregg-Herndon #1 & #2 230kV C3/C5 L-2 102% <90% <90% |Project mitigates in later years -
9 P Action Plan. Helms RAS mitigates
) North Fresno 115kV Reinforcement
Fres-SP-T-70 nggﬁﬂt‘;” 230KV (Gregg-Figarden | . Herndon #1 & #2 230kV C3/C5 L-2 134% <90% <90% |Project mitigates in later years -
P Action Plan. Helms RAS mitigates

San Onofre Nuclear Generation Station was retired on June 7, 2013 and therefore was removed from the base cases used for the 2013/14 ISO transmission planning process.
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2013/2014 ISO Reliability Assessment - Study Results

Study Area: PG&E Greater Fresno - Summer Off-Peak & Summer Light Load
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Thermal Overloads haping a Renewed Future
Loading (%)
" - Category 2015 2018 2018 N ,
ID Overloaded Facility Worst Contingency Category o Summer Potential Mitigation Solutions
Description | Summer | Summer Partial
Off-Peak | Light Load Peak
Short Term: INC Helms PGP. Long
Fres-NP-T-1 |Kearney-Herndon 230kV Gates-Gregg 230kV B L-1 <90% <90% 108% |Term: Kearney-Herndon 230kV
Reconductor Project
. Short Term: INC Helms PGP. Long
Fres-NP-T-2 ?:tegefﬁ? 230KV (Gates-Henrietta |5 e Keamey 230KV B L-1 <90% | <90% | 103% |Term: Keamey-Hemdon 230kV
P Reconductor Project
Fres-NP-T-3 |Exchequer-Le Grand 115kV Merced-Merced Falls 70kV B L-1 <90% 103% <90%  |Exchequer SPS mitigates
Short Term: INC Helms PGP. Long
Fres-NP-T-4 ﬁg’;ﬁ;:igg:;?;ﬁ; 15kV (Panoche- 5 oche-Mendota 115kV B L1 <90% <90% 114%  |Term: Kearney-Herndon 230kV
Reconductor Project
, Short Term: INC Helms PGP. Long
Fres-NP-T-5 mz"ggiz#)oma 19KV (Oro Loma-El\, - 1 erville-Wilson 230KV B L1 <90% <90% 103%  |Term: Keamney-Herndon 230kV
Reconductor Project
Short Term: INC Fresno WW gen or
drop Kerman 70kV load. Long Term:
Fres-NP-T-6 i:?r:\naeny_s}feecrtriginwlor:; (Fresno WW- 1o m-Kerman 70KV B L-1 <90% 229% <90% |New Kearney-Kerman 70kV Line
Reconductor Project (2013-2014
Request Window Project)
Fres-NP-T-7 |Merced-Merced Falls 70kV Bus Fault at Le Grand 115kV C1 Bus 171% 173% <90% [Exchequer SPS mitigates
Fres-NP-T-8 |Merced Falls-Exchequer 70kV Bus Fault at Le Grand 115kV C1 Bus 204% 206% 105%  |Exchequer SPS mitigates
Fres-NP-T-9 |Merced #2 115/70kV Bus Fault at Le Grand 115kV C1 Bus 130% 137% <90% [Exchequer SPS mitigates
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2013/2014 ISO Reliability Assessment - Study Results

Study Area: PG&E Greater Fresno - Summer Off-Peak & Summer Light Load
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Thermal Overloads haping a Renewed Future
Loading (%)
" - Category 2015 2018 2018 N ,
ID Overloaded Facility Worst Contingency Category o Summer Potential Mitigation Solutions
Description | Summer | Summer Partial
Off-Peak | Light Load Peak
Fres-NP-T-10|Exchequer-Le Grand 115kV Bus Fault at Merced Falls 70kV C1 Bus 99% 103% <90% |Exchequer SPS mitigates
Short Term: INC Helms PGP. Long
Fres-NP-T-11[Kearney-Herndon 230kV Bus 1E Fault at Gates 230kV C1 Bus 97% <90% 123% |Term: Kearney-Herndon 230kV
Reconductor Project
Fres-NP-T-12 mi"g:z{ig#)oma 119KV (Oro Loma-El |5\ 4E Fault at Gates 230KV Ct Bus <90% <90% 101%  |INC Helms PGP
Fres-NP-T-13 ﬁg’;ﬁ;:igg:;?;ﬁ; 19KV (Panoche- |« 4 Fault at Panoche 115k Ct Bus <90% <90% 108%  |INC Helms PGP
Fres-NP-T-14|Borden-Madera #2 70kV Bus E Fault at Borden 70kV C1 Bus <90% <90% 103% |Madera SPS mitigates
Fres-NP-T-15|Oro Loma #2 115/70kV Bus Fault at Los Banos 70KV C1 Bus 131% | <00% | <goy |OroLoma7OkVArea Reinforcement
mitigates - Action Plan.
_np.T.1q|Coalinga #1-Coalinga #2 70kV , 0 0 o, |Action Plan: Reduce generation on
Fres-NP-T-16 (Tornado Jct-Coalinga 1 Section) Bus Faultat Coalinga 2 70kV ¢t Bus 107% 109% 101% the Coalinga 1-Coalinga 2 70 kV line
Fres-NP-T-17 ngndon-BuIIgrd #1 115kV (Bullard- Bus 1 Fault at Herndon 115KV 1 Bus N/A N/A 103% Cut-in Herndon-Bullard 115kV OL
Pinedale Section) SPS
Fres-NP-T-18 ngndon-BuIIgrd #2 115kV (Bullard- Bus 2 Fault at Herndon 115KV 1 Bus N/A N/A 134% Cut-in Herndon-Bullard 115kV OL
Pinedale Section) SPS
Fres-NP-T-19Panoche-Gates #1 230kV Gates 230kV CB312 Failure c2 Breaker | 107% | <90% | <90% meg‘;‘::ges“c’” management to
North Fresno 115kV Reinforcement
Fres-NP-T-20 '(\I"V‘fggsvda; "f‘g’;’fth;“g;;?gyworst) Wilson 115KV CB102 Failure 2 Breaker | 175% <90% <90%  |Project mitigates in later years -
Action Plan.
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2013/2014 ISO Reliability Assessment - Study Results

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

“} Ca|if§>rnio 1ISO

Thermal Overloads haping a Renewed Future
Loading (%)
" - Category 2015 2018 2018 N ,
ID Overloaded Facility Worst Contingency Category o Summer Potential Mitigation Solutions
Description | Summer | Summer Partial
Off-Peak | Light Load Peak
Short Term: INC Fresno Generation.
Fres-NP-T-21|Merced-Merced Falls 70kV Wilson 115kV CB102 Failure C2 Breaker <90% <90% 152% |Long Term: Wilson 115kV Area
Reinforcement Project
Short Term: INC Helms PGP. Long
Fres-NP-T-22(Oro Loma #2 115/70kV Los Banos #3 & #4 230/70kV C3 T-1-1 170% <90% <90% |Term: Oro Loma 70kV Reinforcement
Project
Fres-NP-T-23|Oro Loma #2 115/70kV :\Dﬂae?]‘;ﬁ:ﬂgkboma 115KV & Panoche- c3 T-1-1 <90% <90% 122%  |INC Helms PGP
Fres-NP-T-24|Borden-Glass 70kV Borden-Madera #1 & #2 70kV C3 L-1-1 <90% <90% 104% |Madera SPS mitigates
Fres-NP-T-25|Kearney #2 230/70kV Helm-Kerman 70kV & Kearney #4 230/70kV C3 L-1/T-1 N/A <90% 131%  |Action Plan
Fres-NP-T-26 ?:;";‘gsnllecr‘f!;ggeitrfnk)v (Tomado o chindler #1 115/70KV & Gates #5 230770V | C3 TA4 | <90% | <90% | 110% |Action Plan
Los Banos-Canal-Oro Loma #1 70kV
(Oro Loma-Mercy Springs Section)
Fres-NP-T-27|(2015 Case) m‘]‘;‘;ﬁ ﬂg'kboma 11KV & Panoche- c3 L-1-1 <90% | <90% | 111% 'z'i(SkHve[T]Z F;?OF.)ei?d Gates-Gregg
Oro Loma-Mercy Springs 70kV (2018 )
& Later)
Panoche-Oro Loma 115kV (Panoche- |Warnerville-Wilson 230kV & Panoche-Mendota 0 0 o, |INC Helms PGP and Gates-Gregg
Fres-NP-T-28)  ammonds Section) 115KV c3 L-1-1 <90% <90% 144% 1230kV Line Project
Fres-NP-T29| Vison-Oro Loma 115KV (Oro Loma-El |,y o e Wilson & Panoche-Keamey 230kv | C3 L-1-1 <90% <90% 1420, | INC Helms PGP and Gates-Gregg
Nido Section) 230KV Line Project

California ISO/MID/RT
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2013/2014 ISO Reliability Assessment - Study Results

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

“} Ca|if§>rnio 1ISO

Thermal Overloads haping a Renewed Future
Loading (%)
" - Category 2015 2018 2018 N ,
ID Overloaded Facility Worst Contingency Category o Summer Potential Mitigation Solutions
Description | Summer | Summer Partial
Off-Peak | Light Load Peak
North Fresno 115kV Reinforcement
Fres-NP-T-30{Wilson-Le Grand 115kV Kerckhoff-Clovis-Sanger #1 & #2 115kV C3/C5 L-2 105% N/A N/A  |Project mitigates in later years -
Action Plan
Fres-NP-T-31[Henrietta #3 230/115kV Gates-McCall & Helm-McCall 230kV C3 L-1-1 <90% <90% 123%  |INC McCall 115kV generation
Fres-NP-T-32[Any McCall 230/115kV Any two McCall 230/115kV C3 T-1-1 <90% <90% 143%  |INC McCall 115kV generation
Fres-NP-T.33| O\ rienrietta 115KV (Henrietta- -\ 1o\ ool & Gates-McCall 230KV C3/C5 L2 <00% | <00% | 1199 |MicCall VLS mayoperate. INC
Leprino Foods Jct Section) generation.
Fres-NP-T-34| GWF-Kingsburg 115KV Gates-McCall & Helm-McCall 230kV C3/C5 L-2 <90% <90% 102% g":rif!“%\fs may operate. INC
_np.T.az |Kings River-Sanger-Reedley 115kV  |Sanger-Reedley and McCall-Reedley (McCall- ” 0 0 0 _
Fres-NP-T-35 (Sanger-Rainbow Tap Section) Wahtoke) 115KV C3 L-1-1 <90% <90% 135%  |New McCall-Reedley #2 115kV
: . Add new McCall-Reedley #2 115kV
Fres-NP-T-36|Remaining McCall-Kingsburg 115kV L";g;g;:ﬂ’;iﬁ/b“rg #1OR#2 115KV & Henrielia | - o L-1/T-1 <90% <90% 121% [line (2013-2014 Request Window
Project)

_\p.T.a7| Wilson-Borden #1 230kV (Wilson- ) _ ” 0 0 o, |HRAS Mitigates and Gates-Gregg
Fres-NP-T-37 Storey 1 Section) Gates-Gregg & Gates-McCall 230kV C3 L-1-1 <90% <90% 101% 230KV Line Project
Fres-NP-T-38|Panoche-Helm 230kV Gates-Gregg & Gates-McCall 230KV C3/C5 L-2 <90% <90% 10195 | INC Helms PGP and Gates-Gregg

230KV Line Project
Manchester-Airways-Sanger 115kV .
Fres-NP-T-39| (Manchester-Airways Jct Section gﬁ:or?:r\é”ﬁg;/sanger 115kV'and Woodward- | - oy L-1-1 109% <90% <90%  |Trip another Helms PGP pump
worst) P
Fres-NP-T-40 Barton-Airways-Sanger 115kV Manchester-Airways-Sanger 115kV & c3 L1-1 109% <90% <90%  |Trip another Helms PGP pump

(Airways-Sanger Section worst)

Woodward-Shepherd 115kV

California ISO/MID/RT

October 31, 2013
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2013/2014 ISO Reliability Assessment - Study Results

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

“} Ca|if§>rnio 1ISO

Thermal Overloads haping a Renewed Future
Loading (%)
" - Category 2015 2018 2018 N ,
ID Overloaded Facility Worst Contingency Category o Summer Potential Mitigation Solutions
Description | Summer | Summer Partial
Off-Peak | Light Load Peak
Fres-NP-T-41|Borden #1 230/70kV Borden #2 230/70kV & Coppermine-Friant 70kV C3 L-1/T-1 <90% <90% 104%  |INC Wishon PH
Fres-NP-T-42|Remaining Borden-Madera 70kV E‘gli‘\’/e”"v'adera #1 OR #2 & Borden-Glass C3 L-1-1 <90% <90% 104%  |Madera SPS mitigates
Chowchilla-Kerckhoff 2 115kV 0 0 o, |INC Helms PGP and Gates-Gregg
Fres-NP-T-43 (Certainteed Jt-Sharon Tap Section) Gates-Gregg & Gates-McCall 230kV C3 L-1-1 <90% <90% 123% 230KV Line Project
Fres-NP-T-44|Exchequer-Le Grand 115kV \é\g:lss°%f/6ra”d 115kV & Merced-Merced c3 L-1-1 <90% 100% <90%  |Exchequer SPS mitigates
Fres-NP-T-45 ?:;egecét:i%? 230KV (Gates-Henrietia | ios MoCall & Helm-McCall 230k C3/C5 L2 <90% <90% 127% |INC Helms PGP
Fres-NP-T-46 ?:;ezs'gﬂe"cig!)%ow (Gates-Henrietta | 1. Gregq & Helm-McCall 230KV c3 L-1-1 <90% | <90% | 114% |INC Helms PGP
Fres-NP-T-47|Kearney-Herndon 230kV Gates-Gregg & Gates-McCall 230kV C5 L-2 109% <90% <90% | Trip another Helms PGP pump
Fres-NP-T-4g| " 1s0n-Gregg 230KV (Wilson-Storey 1| 1.« reqq & Gates-McCall 230kV c3 L-1-1 <90% | <00% | 1079 |'NCHelms PGP and Gates-Gregg
Section) 230KV Line Project
Fres-NP-T-4g| "Ison-Gregg 230kV (Wilson-Storey 1| 3reqq & Panoche-Kearney 230KV C3 L-1-1 <90% <90% 1795 | INC Helms PGP and Gates-Gregg
Section) 230KV Line Project
Fres-NP-T-50 Herndon-Keamey 230kV Gates-Gregg & Gates-McCall 230KV c3 L-1-1 <90% <90% 505 |INC Helms PGP and Gates-Gregg
230KV Line Project
Short Term: Use congestion
Fres-NP-T-51[Panoche-Gates #1 OR #2 230kV Gates-Gregg & Gates-McCall 230kV C5 L-2 102% <90% <90% |management to mitigate. Long Term:
Gates-Gregg 230kV Line Project
Fres-NP-T-52 Gates-McCall 230kV (Gates-Henrietta Panoche-Kearey & Gates-Gregg 230KV 5 L2 <90% <90% 108% INC Helms PGP and Gates-Gregg

Tap 2 Section)

230KV Line Project

California ISO/MID/RT

October 31, 2013
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2013/2014 ISO Reliability Assessment - Study Results

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

“} Ca|if§>rnio 1ISO

Thermal Overloads haping a Renewed Future
Loading (%)
" - Category 2015 2018 2018 N ,
ID Overloaded Facility Worst Contingency Category o Summer Potential Mitigation Solutions
Description | Summer | Summer Partial
Off-Peak | Light Load Peak
Panoche-Oro Loma 115kV (Panoche- 0 0 o, |INC Helms PGP and Gates-Gregg
Fres-NP-T-53 Hammonds Section worst) Panoche-Kearney & Gates-Gregg 230kV C5 L-2 <90% <90% 113% 230KV Line Project
Short Term: Action Plan. Long Term:
Fres-NP-T-54|Barton-Airways-Sanger 115kV Panoche-Kearney & Gates-Gregg 230kV C5 L-2 121% <90% <90% [North Fresno 115kV Area
Reinforcement
Short Term: Action Plan. Long Term:
Fres-NP-T-55(Manchester-Airways-Sanger 115kV  |Panoche-Kearney & Gates-Gregg 230kV C5 L-2 125% <90% <90%  |North Fresno 115kV Area
Reinforcement
np.T.q | Wilson-Oro Loma 115kV (Le Grand Jct i i i 0 0 o, |INC Helms PGP and Gates-Gregg
Fres-NP-T-56 El Nido Section wors) Panoche-Kearney & Gates-Gregg 230kV C5 L-2 <90% <90% 137% 230KV Line Project
_np.T.=~| Wilson-Borden #1 230kV (Wilson- i i i 0 0 o, |INC Helms PGP and Gates-Gregg
Fres-NP-T-57 Storey 1 Section) Panoche-Kearney & Gates-Gregg 230kV C5 L-2 <90% <90% 105% 230KV Line Project
Short Term: Action Plan. Long Term:
Fres-NP-T-58|Herndon-Barton 115kV Panoche-Kearney & Gates-Gregg 230kV C5 L-2 109% <90% <90% [North Fresno 115kV Area
Reinforcement
Short Term: Action Plan. Long Term:
Fres-NP-T-59|Manchester-Herndon 115kV Panoche-Kearney & Gates-Gregg 230kV C5 L-2 102% <90% <90%  |North Fresno 115kV Area
Reinforcement
Fres-NP-T-60| 2 co 0redg 230KV (Gates Henrietta |, 1o\ \1ocall & Gates-MoCall 230k c5 -2 Q0% | <90% | a7 |InC Helms PGP and Gates-Gregg
Tap Section) 230KV Line Project
Fres-NP-T-61|Henrietta #3 230/115kV Helm-McCall & Gates-McCall 230kV C5 L-2 <90% <90% 123%  |Action Plan
Fres-NP-T-62Chowchilla-Kerckhoff #2 115kV Kerckhoff-E2 #1 & #2 115 kV Lines C5 L-2 <90% 101% <90% |Kerckhoff 2 RAS mitigates

California ISO/MID/RT

October 31, 2013
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area: PG&E Greater Fresno - Summer Peak

Voltage Deviations

L“y California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Categow 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
Fres-SP-VD- [Mendota 115kV Area (Mendota 115kV Panoche-Mendota 115KV B L1 12.57% <59% <59% Short Term: Action plan Lgng Te!'m: Oro Loma-
1 worst) Mendota 115 kV Conversion Project
Fres'SZP'VD' VEV’;‘If:sq”er 70KV Area (Mariposa 70KV |, o o er-Le Grand 115KV B L1 10.85% | 10.43% | 12.02% [Mariposa UVLS mitigates
Fres-SP-VD- [Oro Loma 70kV Area (Firebaugh and 0 Oro Loma 70 kV Area Reinforcement mitigates -
3 Oro Loma 70KV wors) Oro Loma #2 115/70kV B T-1 8.07% N/A N/A Action Plan.
New project to loop Chowchilla CoGen into
Fres-SP-VD- [Chowchilla 115kV Area (Chowchilla i , ) 0 0 o, |Chowchilla 115kV to eliminate tap line or loop
4 |115kV worsy) Le Grand-Chowchila 15k ° ol 6.92% | T28% 1 T2% nayiand-Le Grand 115KV through Chowchilla
115kV
Fres-SP-VD- | .. . . iy .
5 Dinuba 70kV Reedley-Dinuba 70kV B L-1 7.79% <5% <5% [Future project mitigates later years. Action Plan
Fres-SP-VD- 1. den 230KV Borden-Gregg 230kV B L1 520% | <5% <% | New project that loops Wilson-Gregg 230kV
6 through Borden mitigates deviation.
Fres-SPVD- \erman 70k Helm-Kerman 70KV B L1 5% | s | 1238% |cconductorKeameyKerman 70kV (2013
7 Request Window Project)
FresSpVD: VEV’(‘)‘F’:t‘)*q“er 70KV Area (Yosemite 70V ¢, hoquer-Le Grand 115kV & McSwainUnit | B | L4/G-1 | 15.09% | 1491% | 1668% |Mariposa UVLS mitigates
Fres-SP-VD- [Los Banos 70kV Area (Ortiga 70kV Bus Fault at Los Banos 70kV 1 Bus 24.40% <A0% <10% Orq Loma 70 kV Area Reinforcement mitigates -
9 Worst) Action Plan.
Fres-SP-VD- Approved project to convert existing line, Oro
10 Mendota 115kV Bus 1 Fault at Panoche 115kV C1 Bus 12.39% <10% <10% |Loma-Mendota 115kV Conversion, mitigates later
years. Action Plan
Fres-SP-VD- . . .
11 Mariposa 2 70kV Bus Fault at Exchequer 115kV C1 Bus <10% <10% 10.96% ([Mariposa UVLS mitigates
Fres-SP-VD- [Herndon 115kV Area (Pinedale 115kV Bus 2 Fault at Herndon 115KV 1 Bus 33.56% 35 459% 37.78% Cy’.c-ln Herndon-Bullard OL SPS. This SPS should
12 worst) mitigate OL, LV, & Dev problems.
Fres-SP-YD-1 o 115k area Wilson CB102 Breaker Failure C2 Breaker | 000% | <10% <109, |!Viison 115KV Area Reinforcement Project
13 mitigates in later years - Action Plan
Fres-SP-VD- [McCall 115kV and Reedley 70kV McCall CB202 Breaker Failure 2 Breaker 11.20% <10% <10% Nc.>!th Fre§no 115kV Remfor.cement Project
14 Areas mitigates in later years - Action Plan

California 1ISO/MID/RT
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area: PG&E Greater Fresno - Summer Peak

Voltage Deviations

“‘y‘ California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

ID Substation Worst Contingency Category Categow 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
Fres-SPVD- |y 1endota 115kv Panache CB102 Breaker Failure c2 | Breaker | 1275% | <10% N | Approved project to add new fine, Oro Loma-
15 Mendota 115kV, mitigates later years.
Fres-SP-YD- | oy dale 115KV Herndon CB202 Breaker Failure C2 | Breaker | 883% | <io% | 1019 |Cutin Hemdon-Bullard OL SPS. This SPS should
16 mitigate OL, LV, & Dev problems.
Fres-SPVD- |y e pherd 115KV Gregg-E1 #1 & #2 230KV lines C3/C5 L2 NA | 1100% | <tgy |JpdateHelms RAS as part of North Fresno 115k
17 Reinforcement Project
Fres-SP-VD- [Atwater 115kV Area (Atwater 115kV Wilson #1 & #2 230/115kV c3 7141 11.81% N/A N/A Wllgon 11.5kV Area Relnforgement Project
18 worst) mitigates in later years - Action Plan
Fres-SP-VD- [Oro Loma 70kV Area (Los Banos 0 Oro Loma 70 kV Area Reinforcement mitigates -
19 70KV worst) Los Banos #3 & #4 230/70kV C3 T-141 37.23% N/A N/A Action Plan.
Fres-gg’ Vb- chgfs"tr)‘ga 70KV Area (Schindler 70KV to. 45 230/70kV & Schindler #1 115/70kV c3 TA1 | 2345% | 2422% | 26.03% |Action Plan
Fres-SP-VD- [Wilson 115kV Area (Gallo 115kV Wilson #1 & #2 230/115kV c3 7141 11.93% N/A N/A Wllgon 11‘5kV Area Relnforgement Project
21 worst) mitigates in later years - Action Plan
Fres-gzP VD- Mendota 115kV Panoche-Oro Loma & Panoche-Mendota 115kV|  C3 L-1-1 12.73% N/A N/A  |Future project mitigates later years. Action Plan
Fres-SP-VD- . . iy .
2 Newhall 115kV Panoche-Mendota & Dairyland-Le Grand 115kV|  C3 L-1-1 18.09% N/A N/A  |Future project mitigates later years. Action Plan
Fres-SP-VD- [Reedley 70kV Area (Dunlap 70kV Sanger-Reedley & McCall-Reedley (McCall- 0 o o, |New McCall-Reedley #2 115kV Line (2013
24 worst) Wahtoke Section) 115kV c3 L1 12.44% 10.32% 12.17% Request Window Project)
Fres'gsp VD- ggz;zrﬁgi\;m\ég\rea (West McCall-West Fresno & Cal Ave-Sanger 115kvV |  C3 L-1-1 13.94% | 1515% | 17.82% |Action Plan

California 1ISO/MID/RT
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2013/2014 I1SO Reliability Assessment - Study Results

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

Voltage Deviations

California I1ISO

Shaping a Renewed Future

S

Post Cont. Voltage Deviation %
2018
D Substation Worst Contingency Category Diztc?'?p?irg n 8201 5 8201 8 Summer Potential Mitigation Solutions
oftpeak | LightLoad | 2@
g Peak
New project to loop Chowchilla CoGen into
Fres-NP-VD- [Chowchilla 115kV Area (Chowchilla . 0 0 o, |Chowchilla 115kV to eliminate tap line or loop
1 115KV worst) Le Grand-Chowchilla 115kV B LA <% <% 6.82% | Dairyland-Le Grand 115kV through Chowchilla
115kV
Fres'gP'VD' \,Ev’c‘)f:t‘;q“er 70KV Area (Yosemite 70KV |, 1equer-Le Grand 115kV B L1 <5% <5% 8.43% |Mariposa UVLS mitigates
Fres-NP-YD-1\endota 115kv Panoche-Mendota 115kV B L-1 6.59% <5% <59, |Snort Term: Action Plan. Long Term: Oro Loma-
3 Mendota 115kV Conversion mitigates
Fres’ﬁP'VD' \,Ev’c‘)f:t‘;q“er 70KV Area (Yosemite 70KV |, 1equer-Le Grand 115kV & McSwain Unit B L-1/G-1 <5% <5% 12.78% [Mariposa UVLS mitigates
Fres"ép'VD' chgf:'t;‘ga 70KV Area (Avenal 70KV -1 5 230KV & Coalinga Generator B LG | <5% <% | 10.78% |Action Plan
Fres-NP-VD- Kerman 70KV Helm-Kerman 70kV B L1 <5% <59% 11.35% Reconductgr Kearney-Kerman 70kV Line. (2013
6 Request Window Project)
Fres-NP-VD- [Herndon 115kV Area (Pinedale 115kV Bus 2 Fault at Herndon 115KV 1 Bus <10% <10% 32 459% Cy?—in Herndon-Bullard OL SPS. This SPS should
7 worst) mitigate OL, LV, & Dev problems.
Fres-NP-VD- : .
8 El Nido 70kV Bus Fault at Le Grand 115kV C1 Bus 13.22% 13.53% <10% |Exchequer PH SPS mitigates
Fres-NP-VD- |Wilson 115kV Area (Gallo 115kV Wilson CB102 Failure 2 Breaker 48.64% <10% <10% Wil§on 11.5kV Area Reinforgement Project
9 worst) mitigates in later years - Action Plan
Fres-NP-VD- .
10 Cheney 115kV Panoche CB102 Failure C2 Breaker <10% <10% 11.96% [INC Wellhead Panoche
Fres’?f'VD' System Wide Low Voltage Gates-Gregg & Gates-McCall 230kV C3/C5 L-2 N/A N/A 20.00% ;grs Gates-Gregg 230kV will mitigate. INC Helms
Fres-NP-VD- [Oro Loma 70kV Area (Los Banos 0 Short Term: Action Plan. Long Term: Oro Loma
12 70kV & Pacheco PP worst) Los Banos #3 & #4 230/70kV c3 T-1-1 15.41% NIA NIA" 170k Area Reinforcement mitigates
Fres-NP-VD- | _. Los Banos-Canal-Oro Loma 70kV & Oro Loma 0 Short Term: Action Plan. Long Term: Oro Loma
13 [Firebaugh 70KV #2 115/70KV c3 A1) 1061% NIA NIA |70k Area Reinforcement mitigates
Fres’TI'VD' chgfs"tr)‘ga 70KV Area (Schindler 70KV 1to 45 230KV & Schindler #1 115/70kV c3 T-1-1 N/A NA | 29.31% |Action Plan

California 1ISO/MID/RT
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2013/2014 I1SO Reliability Assessment - Study Results

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

Voltage Deviations

: ‘3 California I1ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %
2018
D Substation Worst Contingency Category Categow 2015 2018 Summer Potential Mitigation Solutions
Description | Summer | Summer Partial
Off-Peak | Light Load Peak
Fres-NP-YD-1\endota 115kv Wilson-Le Grand & Panoche-Mendota 115kv | C3 L4 | 1186% | NA Nja  |Snort Term: Action Plan. Long Term: Oro Loma
15 70kV Area Reinforcement mitigates
Fres-NP-VD-| . . .
16 Dairyland 115kV Le Grand-Dairyland & Panoche-Mendota 115kV|  C3 L-1-1 <10% <10% 11.72% [INC Helms PGP
Fres-NP-VD- |West Fresno 115kV Area (West McCall-West Fresno & Cal Ave-Sanger 115kV |  C3 L-1-1 <10% <10% | 11.74%
17 Fresno 115kV Worst)
Fres-NP-VD- Kingsburg 115kV Area (Corcoran |y 1 ingsburg #1 & #2 115KV c5 L-2 N/A N/A 15.45%  |INC GWF Hanford
18 115kV worst)

California 1ISO/MID/RT
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area: PG&E Greater Fresno - Summer Peak ,
' £ California ISO
. o Lalifornia
HIgh/LOW VoItage Shaping a Renewed Future
Voltage (PU)
. . Category e .
ID Substation Worst Contingency Category Description 2015 Summer| 2018 Summer | 2023 Summer Potential Mitigation Solutions
Peak Peak Peak
Fres-SP-V-1 |Firebaugh 70KV Oro Loma #2 115/70KV B T-1 0.90 >0.90 >090 |00 Loma70kV Area Reinforcement Project
mitigates later years. Action Plan
Fres-SP-V-2 Mendota 115kV Area (Mendota Panoche-Mendota 1 1§kV (Paramount Farms B L1 0.89 5090 50.90 Oro' Lomg .-Mendota 115kV Conyer3|on
115kV worst) new load interconnection) Project mitigates later years. Action Plan
Fres-Sp-y-3 |EXCnequer 70KV Area (Mariposa o el & Grand 115KV B L-1 0.89 090 088  |Mariposa UVLS mitigates
70kV worst)
Fres-SP-V-4 [Mariposa 2 70kV Bus Fault at Exchequer 115kV C1 Bus >0.90 >0.90 0.89 Mariposa UVLS mitigates
Fres-SP-V-5 |Bullard 115kV Bus 2 Fault at Herndon 115kV C1 Bus 0.65 0.66 0.63 Cut-in Herndon-Bullard OL SPS
Fres-SP-V-6 Reedley 70kV Area (Dunlap 70kV Bus 2 Fault at Herndon 115KV 1 Bus 0.89 5090 50.90 Rggdley 70kV Area Remfprcement Project
worst) mitigates later years. Action Plan
Fres-SP-V-7 Los Banos 70kV Area (Ortiga 70kV Bus Fault at Los Banos 70kV 1 Bus 0.77 50.90 50.90 O.rc.) Loma 70kV Area Re!nforcement Project
Worst) mitigates later years. Action Plan
Fres-SP-V-8 |Wilson 115KV area Wilson CB102 Breaker Failure c2 Breaker 0.00 >0.90 s0.90  |ison 115KV Area Reinforcement Project
mitigates in later years - Action Plan
Fres-gp-y-g | ocal 19KV and Reedley TOKY |21 08202 Breater Failure 2 | Bresker | 086 >0.90 >0g0  [Norih Fresno 15KV Relnforcement Project
Areas mitigates in later years - Action Plan
Approved project to add new line, Oro Loma-
Fres-SP-V-10(Mendota 115kV Panoche CB102 Breaker Failure C2 Breaker 0.89 >0.90 >0.90 Mendota 115kV Conversion, mitigates later
years - Action Plan
Fres-SP-V-11|Pinedale 115KV Herndon CB202 Breaker Failure c2 Breaker 0.89 >0.90 090 |\orth Fresno 115kV Reinforcement Project
mitigates in later years - Action Plan
Fres-SP-V-12(Shepherd 115kV Gregg-E1 #1 & #2 230KV lines C5 L-2 >0.90 0.89 >0.90 Update Helms RAS.

California 1ISO/MID/RT
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area: PG&E Greater Fresno - Summer Peak s \ . .
o & California ISO
ngh Low VoItage Shaping a Renewed Future
Voltage (PU)
. . Category e .
ID Substation Worst Contingency Category Description 2015 Summer| 2018 Summer | 2023 Summer Potential Mitigation Solutions
Peak Peak Peak
) Modify Exchequer SPS to run back, instead
Fres-SP-V-13 Exchequer 70kV Area (Yosemite Exchequer e Grand 115kV & Exchequer C3 L-141 0.84 0.84 0.82 of drop unit for loss of Exchequer-Le Grand
70kV) Mariposa 70kV
115kV
Approved Pproject to loop Wilson-Gregg
Fres-SP-V-14 Borden 230kV Borden-Gregg & Warnerville-Wilson 230kV C3 L-1-1 0.90 >0.90 >0.90 230kV through Borden 230kV mitigates later
years. Action Plan
Fres-SP-V-15|Atwater 115k Area Wilson#1 & #2 230/115kV c3 T-1-1 0.89 >0.90 s0.90 | ison 115KV Area Reinforcement Project
mitigates in later years - Action Plan
Fres-SP-V-16 Oro Loma 70kV Area (Los Banos Los Banos #3 & #4 230/70kV c3 141 0.68 5090 50.90 Me.rcy Springs 230kV substation mitigates -
70kV worst) Action Plan
Fres-SP-V-17 |Mendota 115kV ng;’\‘/’he"\"e”dma & Wison-Le Grand c3 L-1-1 0.79 >0.90 5090 |Future project mitigates. Action Plan
_ap.\/1a|Vest Fresno 115kV Area (West McCall-West Fresno & Cal Ave-Sanger 4 Add dynamic reactive support at West
Fres-SP-V-18)cresno 115KV Worst) 115KV c3 LA 084 0.83 078 rresno 115kv
Fres-SP-V-19 Reedley 70kV Area (Dunlap 70kV Sanger-ReedIgy & McCall-Reedley (McCall- c3 LA-1 0.89 50.90 0.91 Rggdley 70kV Area Relnfgrcement Project
worst) Wahtoke Section) 115kV mitigates later years. Action Plan

California 1ISO/MID/RT
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area: PG&E Greater Fresno - Summer Off-Peak & Summer Light Load s ‘ . .
. & California ISO
gh/Low Voitage Shaping a Renewed Future
Voltage (PU)
. . Category e .
ID Substation Worst Contingency Category Description 2015 Summer| 2018 Summer | 2018 Summer Potential Mitigation Solutions
Off-Peak Light Load Partial Peak
Fres-NP-V-1 [System wide (Oro Loma 70kV worst) |None A N-0 <1.05 1.08 <1.05 Study further for possible exemption
Fres-NP-V-2 E[’)‘E\r}evesresrt; OkV'Area (Yosemite &) 1 cquer-Le Grand 115KV & McSwain Unit | B L-1/G-1 >0.90 >0.90 088  |Mariposa UVLS mitigates
Fres-NP-V-3 chgfs"tr)‘ga 70KV Area (Avenal 70KV |1 5 230kV & Coalinga Generator B L-1/G-1 >0.90 >0.90 087 |Action Plan
Los Banos 70KV Area (Los Banos Adjust taps in area to lower precontingency
Fres-NP-V-4 Los Banos #4 230/70kV B T1 <1.10 1.10% <1.10 voltage to meet CAISO planning standards
70kV worst)
for voltage
Herndon 115kV Area (Pinedale Cut-in Herndon-Bullard OL SPS. This SPS
Fres-NP-V-5 115KV worst) Bus 2 Fault at Herndon 115kV C1 Bus >0.90 >0.90 0.68 should mitigate OL, LV, & Dev problems.
Adjust taps in area to lower precontingency
Fres-NP-V- |<eamey 70KV Area (Fresno WW 15 4 £\ it at Herdon 230KV c1 Bus <110 112 <110 |voltage to meet CAISO planning standards
70kV worst)
for voltage
Fres-NP-V-7 |Henrietta 230kV Bus 1E Fault at Gates 230kV Ct Bus >0.90 >0.90 08y  |INCHelms PGP, INC GWF Henrietta
generation
Fres-NP-V-8 [EI Nido 70kV Bus Fault at Le Grand 115kV C1 Bus 0.88 >0.90 >0.90 Exchequer PH SPS mitigates
Fres-NP-V-9 Wilson 115kV Area (Gallo 115kV Wilson CB102 Failure c2 Breaker 053 5090 50.90 W|I§on 11.5kV Area Relnforgement Project
worst) mitigates in later years - Action Plan
Fres-NP-V-10|System Wide Low Voltage Gates-Gregg & Gates-McCall 230kV C3/C5 L2 >0.90 >0.90 0gy  |C3esCregg 230KV Line miigates later
years - Action Plan
Fres-Np-y-11|Or0 Loma 70kV Area (Pacheco PP, o1 43 g 44 230/70kV c3 T-1-1 0.89 5090 5090  |Action Plan
70kV worst)
Fres-NP-V-12 ngs"t’)‘ga 70KV Area (Avenal 70KV io 5 230k & Schindler #1 115/70kV c3 T-1-1 5090 5090 068 |Action Plan
Fres-NP-V-13|Dairyland 115kV ﬁi{f”d'm"y'a”d & Panoche-Mendota c3 L-1-1 >0.90 >0.90 088  |INCHelms PGP

California 1ISO/MID/RT
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area:

PG&E Greater Fresno - Summer Off-Peak & Summer Light Load

O lifarn;
High/Low Voltage ‘ 4 Cal ! F&[Q ol gewIedSFg
Voltage (PU)
. . Category e .
ID Substation Worst Contingency Category Description 2015 Summer| 2018 Summer | 2018 Summer Potential Mitigation Solutions
Off-Peak Light Load Partial Peak
West Fresno 115kV Area (West McCall-West Fresno & Cal Ave-Sanger .
Fres-NP-V-14 Fresno 115KV Worst) 115KV C3 L-1-1 >0.90 >0.90 0.85 Action Plan
Fres-NP-V-15 T;”Sisvbuwrgr;t;s"v Area (Corcoran |y 1l Kingsburg #1 & #2 115KV c5 L-2 >0.90 >0.90 082  |Action Plan

California 1ISO/MID/RT

October 31, 2013
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area: PG&E Greater Fresno - Summer Peak

Post-Transient Voltage Deviations

California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Categow 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
SLG Bus
Fres-SP- . Section Fault| NOT North Fresno 115kV Area Reinforcement Project
PTVD-1 Herndon 115kV Area Herndon CB202 failure C9 with delayed | SOLVED N/A N/A mitigates. Action Plan.
clearing
SLG Bus
Fres-SP- [Reedley, Sanger, & McCall 115kV . Section Fault| NOT North Fresno 115kV Area Reinforcement Project
PTVD-2 |Areas McCall CB202 failure 9 |\vith delayed | soLvep | VA NIA" | mitigates. Action Plan.
clearing
California ISO/MID/RT October 31, 2013
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2013/2014 1SO Reliability Assessment - Study Results

Study Area: PG&E Greater Fresno - Summer Peak

Single Contingency Load Drop

<’ A California ISO

Shaping a Renewed Future

Worst Contingency

Category

Category
Description

Amount of Load Drop (MW)
2015 2018 Summer (2023 Summer
Summer
Peak Peak
Peak

Potential Mitigation Solutions

No single contingency resulted in total load drop of more than 250 MW.

California ISO/MID/RT

October 31, 2013
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2013/2014 1SO Reliability Assessment - Study Results

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

Single Contingency Load Drop

<’ 2 California 1SO

Shaping a Renewed Future

Worst Contingency

Category

Category
Description

Amount of Load Drop (MW)

2015

Summer Off-

Peak

2018 Summer
Light Load

2018 Summer
Partial Peak

Potential Mitigation Solutions

No single contingency resulted in total load drop of more than 250 MW.

California ISO/MID/RT

October 31, 2013
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2013/2014 1SO Reliability Assessment - Study Results

Study Area: PG&E Greater Fresno - Summer Peak

Single Source Substation with more than 100 MW Load

&> California ISO

Shaping a Renewed Future

Load Served (MW)
ID Substation 2015 Summer 2023 Summer Potential Mitigation Solutions
2018 Summer Peak
Peak Peak
Momentary load drop for loss of Gates-Gregg
Fresno-SP- . 230kV before transfer to Ga.test-McCaII 230[(\/.
SS-1 Henrietta 230kV 153 157 167 Recommend BAAH at Henrietta 230kV to mitigate.

This contingency will activate the Henrietta RAS
before switching to alternate 230kV source.

California ISO/MID/RT
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2013/2014 1SO Reliability Assessment - Study Results

Study Area:

Single Source Substation with more than 100 MW Load

PG&E Greater Fresno - Summer Off-Peak & Summer Light Load

& C

alifornia ISO

Shaping a Renewed Future

Load Served (MW)
ID Substation 2015 Summer Off-| 2018 Summer Light 2018 Summer Potential Mitigation Solutions
Peak Load Partial Peak
Momentary load drop for loss of Gates-Gregg
Fresno-NP- 230kV before transfer to Gatest-McCall 230kV.
SS-1 Henrietta 230kV 75 65 143 Recommend BAAH at Henrietta 230kV to mitigate.
This contingency will activate the Henrietta RAS
before switching to alternate 230kV source.
Fresno-NP- . Recommend BAAH at Clovis to meet CAISO
SS-2 Clovis 115kV 5 50 12 Planning Standard VI-2
Fresno-NP- |_. Recommend BAAH at Figarden to meet CAISO
SS-3 Figarden 230KV o4 58 131 Planning Standard VI-2
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