2014-2015 I1SO Reliability Assessment - Study Results

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

“‘,‘ 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: Stockton Action Plan
STOC-SP-T- |Lockeford #1 60 kV Line (Harney Lane
1 Jet and Waterloo Jct Section) B2_74_Hammer - Country Club 60 kY B LA 169.8 <100 <100 Long Term: New Eight Mile Lodi
Industrial - Lockeford 230 kV DCTL
Short Term: Stockton Action Plan
STOC-SP-T- |Lockeford #1 60 kV Line (Waterloo Jct
2 |and Mosher Section) B2_74_Hammer - Country Club 60 kY B L 109.0 <100 <1001\ ong Term: New Eight Mile Lodi
Industrial - Lockeford 230 kV DCTL
Short Term: Stockton Action Plan
STOC-SP-T- Lockeford 60 kV Line No. 1 B2_74_Hammer - Country Club 60 kV B L-1 160.3 <100 <100
3 ' - y ' Long Term: New Eight Mile Lodi
Industrial - Lockeford 230 kV DCTL
Short Term: Disable Linden
STOC-SP-T- , , . Automatics
A Valley Springs No. 1 60 kV Line B2_64_Weber - Mormon Jct 60 kV Line B L-1 1171 120.9 128.8
Long Term: Reconductor Valley
Springs No. 1 60 kV Line
STOC-SP-T- |Stockton 'A' - Weber 60 kV Line No. 1 |B1_16_COG.NTNL  12.00 UnitID 1 & -
5 |(Weber-Santa Fe Section) B2_67_Stockton 'A' - Weber 60 kV Line No. 2 B L-A/G- 1033 <100 <100 |Short term: Action Plan
. . B1_15_Q481 13.80 UnitID 1 &
STOC(;SP'T' \2/alley Springs - Martell 60 kV Line No. | 56"\ ey Springs - Martell 60 kV Line No. B L-1/G-1 98.9 99.3 102.0  |Explore potential mitigation
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2014-2015 I1SO Reliability Assessment - Study Results
Study Area: PG&E Central Valley Stockton - 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: Stockton Action Plan
STOC;SP'T- I:;:ﬂ”:ﬁ;ﬁ:;;yeﬂi? gzclii\grl;)me g(; (?(? _S?el:tisorfAEULT AT 33704 STAGG C1 Bus 107.3 <100 105.4  |Long Term: Reconductor Lockeford
' No. 160 kV Line & Loop Mosher with
Overcurrent Relays
STOC-SP-T- |Kasson-Louise 60 KV Line (Kasson-  |C1-21_BUS FAULT AT 33528 KASSON Short Term: Stockion Action Plan
8 |Calvo Tap Section) 115.00 ¢t Bus 1054 <100 138.4
P ' Long Term: Kasson SPS
STOC-SP-T- |Kasson-Louise 60 KV Line (Mossdale |C1-21_BUS FAULT AT 33528 KASSON Short Term: Stockton Action Plan
9 Switches-Calvo Tap Section) 115.00 ¢t Bus 103 <100 1433
p . Long Term: Kasson SPS
Short Term: Stockton Action Plan
STOCSPT- |y anteca 115/60 kv Transformer No. 3 |C.-21-2US FAULTAT 33528 KASSON C1 Bus 192.3 <100 238.1
10 115.00
Long Term: Kasson SPS
STOC-SP-T- |Manteca-Louise 60 kV Line (Manteca- |C1-21_BUS FAULT AT 33528 KASSON Short Term: Stockton Action Plan
1" Louise Jct Section) 115.00 ¢t Bus 147.3 1626 186.1
: Long Term: Kasson SPS
STOC-SP-T- . C1-39_BUS FAULT AT 33704 STAGG e
19 New Stagg - Hammer 60 kV Line No. 2 60.00 Section E C1 Bus 156.8 115.2 153.0  |Explore potential mitigation
Short Term: Stockton Action Plan
STO%SP'T' F:;nnrfér(jg?Rntgyrg:zg?skevctﬁ gé'g—f;l’:fee 60V Bus Sections D and E - c2 CB <100 1056 <100 |Long Term: Reconductor Lockeford
No. 1 60 kV Line & Loop Mosher with
Overcurrent Relays
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2014-2015 I1SO Reliability Assessment - Study Results

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

“‘,‘ 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: Stockton Action Plan
STO%’SP'T- I{'&Q;Zi?ﬂghgu:eig:% Line gé-g—FSaT”ﬁ?eG 60 kV'Bus Sections D and E - C2 CB <100 151.9 <100  |Long Term: Reconductor Lockeford
No. 160 kV Line & Loop Mosher with
Overcurrent Relays
Short Term: Stockton Action Plan
STOC-SP-T- |Lockeford #1 60 kV Line (Harney Lane |C2-8_STAGG 60 kV Bus Sections D and E -
15 Jct and Waterloo Jct Section) CB 2 Failure c2 CB <100 197 <100 Long Term: New Eight Mile Lodi
Industrial - Lockeford 230 kV DCTL
Short Term: Stockton Action Plan
STOC-SP-T- |Lockeford #1 60 I.<V Line (Waterloo Jct C2-8_STAGG 60 kV Bus Sections D and E - 2 CB <100 1198 <100 . . .
16 and Mosher Section) CB 2 Failure Long Term: New Eight Mile Lodi
Industrial - Lockeford 230 kV DCTL
Short Term: Stockton Action Plan
STOC-SP-T- . C2-8_STAGG 60 kV Bus Sections D and E -
y7 | ockeford 60KV Line No. 1 CB 2 Failure c2 cB <100 19.7 <100 ong Term: New Eight Mile Lod
Industrial - Lockeford 230 kV DCTL
STOC-SP-T- | i erbank Jot - Manteca 115 kv Line | 2. —oc--OTA230kVBus Tand Bus2-CB |, CB 109.4 112.6 1135  |Explore potential mitigation
18 200 Failure
STOC-SP-T- R|verbank Jct SW STA - Mar?teca 115 C2.-6_TESLA 115 kV Bus 1 and Bus 2 - CB 102 2 CB 1210 <100 <100 |Short term: Action Plan
19 kV Line (Valley Home Tap-Ripon Jct) |Failure
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Study Area: PG&E Central Valley Stockton - Summer Peak

“‘,‘ 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
Stanislaus-Melones-Manteca 115 kV
STOC-SP-T- | e No. 1 (Avena Tap-Manteca C2:6_TESLA 115KV Bus 1andBus2-CB102) ., CB 109.5 <100 <100  [Short term: Action Plan
20 , Failure
Section)
Stanislaus-Melones-Manteca 115 kV
STOCSPT e No. 1 (Melones Jet-Avena Tap |2 -1 EorA 119KV Bus Tand Bus2-CB102) ) CB 1303 | <100 <100  |Short term: Action Plan
21 . Failure
Section)
Short Term: Stockton Action Plan
B3_4_Lockeford 230/60 kV Transformer No. 2
STO%-ZSP-T- \I;iva:er:tnl]_zrn-ecsc\);ig\yegléZc?i?):)v (UOP- 1q B3_5_Lockeford 230/60 kV Transformer No. Cc3 N-1-1 <100 <100 <100  |Long Term: Reconductor Lockeford
3 No. 160 kV Line & Loop Mosher with
Overcurrent Relays
Short Term: Stockton Action Plan
B3_5_Lockeford 230/60 kV Transformer No. 3
STO%;SP'T' \';'Vae';‘trtzrne%‘:l‘l?;yeg'gzgg :)V (UOP- 12 B3 4 Lockeford 230/60 kV Transformer No. | C3 N-1-1 <100 <100 <100  [Long Term: Reconductor Lockeford
2 No. 1 60 kV Line & Loop Mosher with
Overcurrent Relays
Short Term: Stockton Action Plan
B3_4_Lockeford 230/60 kV Transformer No. 2
STOC-SP-T- | Hammer - Country Club 60 kV (-West |, "a"5 ) oo 230/60 kV Transformer No. | €3 N-1-1 <100 <100 <100  [Long Term: Reconductor Lockeford
24 Lane Switches-Hammer JCT Section) . .
3 No. 1 60 kV Line & Loop Mosher with
Overcurrent Relays
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2014-2015 I1SO Reliability Assessment - Study Results

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

“3‘ 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: Stockton Action Plan
B3_5_Lockeford 230/60 kV Transformer No. 3
STOC-SP-T- |Hammer - Country Club 60 kV (-West (g B3_4_Lockeford 230/60 kV Transformer No. C3 N-1-1 <100 <100 <100  |Long Term: Reconductor Lockeford
25 Lane Switches-Hammer JCT Section) ) .
2 No. 160 kV Line & Loop Mosher with
Overcurrent Relays
Short Term: Stockton Action Plan
. B3_4_Lockeford 230/60 kV Transformer No. 2
STO%'GSP'T' '("::r‘n”rféricc’;‘mg&g:zg&gtﬂ; & B3_5_Lockeford 230/60 KV Transformer No. | C3 N-1-1 <100 234.6 <100  |Long Term: Reconductor Lockeford
3 No. 160 kV Line & Loop Mosher with
Overcurrent Relays
Short Term: Stockton Action Plan
. B3_5_Lockeford 230/60 kV Transformer No. 3
STOC;P'T' '("::r‘n”rfér(jcc’;‘mgyrgngfskgcws & B3_4_Lockeford 230/60 KV Transformer No. |~ C3 N-1-1 <100 2346 <100  [Long Term: Reconductor Lockeford
2 No. 1 60 kV Line & Loop Mosher with
Overcurrent Relays
Short Term: Stockton Action Plan
. B3_4_Lockeford 230/60 kV Transformer No. 2
STOC-SP-T- | Hammer-Country Club 60 kV'Line | "55"5 ) cord 230/60 kV Transformer No. | C3 N-1-1 <100 152.8 <100  [Long Term: Reconductor Lockeford
28 (Hammer-Hammer Jct Section)

3

No. 1 60 kV Line & Loop Mosher with
Overcurrent Relays
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2014-2015 I1SO Reliability Assessment - Study Results
Study Area: PG&E Central Valley Stockton - Summer Peak

“3‘ 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: Stockton Action Plan
. B3_5_Lockeford 230/60 kV Transformer No. 3
STO%'QSP'T' '("::n”:f;rcl_f::];yercﬂ gzcﬁl\g#)'”e & B3_4_Lockeford 230/60 kV Transformer No. | C3 N-1-1 <100 152.8 <100  |Long Term: Reconductor Lockeford
2 No. 160 kV Line & Loop Mosher with
Overcurrent Relays
Short Term: Stockton Action Plan
. B3_4_Lockeford 230/60 kV Transformer No. 2
STO%'OSP'T' '{ngimgsyhgusbei%g Line g B3 5 Lockeford 230/60 kV Transformer No. | C3 N-1-1 <100 298.3 <100  |Long Term: Reconductor Lockeford
3 No. 160 kV Line & Loop Mosher with
Overcurrent Relays
Short Term: Stockton Action Plan
. B3_5_Lockeford 230/60 kV Transformer No. 3
STO%'1SP'T' '{'hjgzjzrﬁ‘t":\;l‘gsyhgr”geig:% He lg B34 Lockeford 230/60 kV Transformer No. | C3 N-1-1 <100 | 2083 | <100 |Long Term: Reconductor Lockeford
2 No. 1 60 kV Line & Loop Mosher with
Overcurrent Relays
Short Term: Stockton Action Plan
. B3_4_Lockeford 230/60 kV Transformer No. 2
STO%'ZSP'T' ngn?erC(I:L?;gtr% ﬁ'g%%oegot')”e & B3_5_Lockeford 230/60 KV Transformer No. | C3 N-1-1 <100 <100 <100  [Long Term: Reconductor Lockeford
y 3 No. 1 60 kV Line & Loop Mosher with
Overcurrent Relays
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2014-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E Central Valley Stockton - 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: Stockton Action Plan
STOC-SP-T- . B2_91_Lodi - Industrial 60 kV Line &
g3 |Industrial 60KV Tap B2_78_Lockeford - Industrial 60 KV Line c3 N-1-1 139.2 1387 <1001\ ong Term: New Eight Mie Lod
Industrial - Lockeford 230 kV DCTL
. Short Term: Stockton Action Plan
STOC-SP-T- |, 2 ss0n 115/60 kV Transformer No. 1 |20~ 1€5la - Kasson - Manteca 115 kV Line Cc3 N-1-1 97.3 <100 <100
34 & B2_40_Vierra - Tracy - Kasson 115 kV Line . . .
Long Term: Vierra Looping Project
, . Short Term: Stockton Action Plan
STOC-SP-T- | asson 115060 kV Transformer No. 1 |o2—0-ierra - Tracy - Kasson 115 kV Line & 1 g N-1-1 97.3 <100 <100
35 B2_36_Tesla - Kasson - Manteca 115 kV Line : . .
Long Term: Vierra Looping Project
STOC-SP-T- |Kasson-Louise 60 kV Line (Kasson-  [B2_36_Tesla - Kasson - Manteca 115 kV Line Short Term: Stockton Action Plan
. . ) C3 N-1-1 114.5 <100 <100
36 Calvo Tap Section) & B2_40_Vierra - Tracy - Kasson 115 kV Line .
Long Term: Kasson SPS
STOC-SP-T- |Kasson-Louise 60 KV Line (Kasson-  |B2_40_Vierra - Tracy - Kasson 115 KV Line & Short Term: Stockton Action Plan
. . C3 N-1-1 114.5 <100 <100
37 Calvo Tap Section) B2_36_Tesla - Kasson - Manteca 115 kV Line ]
Long Term: Kasson SPS
STOC-SP-T- |Kasson-Louise 60 kV Line (Mossdale [B2_36_Tesla - Kasson - Manteca 115 kV Line Short Term: Stockton Action Plan
. ) . ) C3 N-1-1 110.2 <100 <100
38 Switches-Calvo Tap Section) & B2_40_Vierra - Tracy - Kasson 115 kV Line o . .
Long Term: Vierra Looping Project
STOC-SP-T- |Lammers-Kasson 115 kV Line (Kasson{B2_36_Tesla - Kasson - Manteca 115 kV Line c3 N-1-1 102.7 <100 <100 Short Term: Stockton Action Plan
39 Owens Tap Section) & B2_44_Tesla - Tracy 115 kV Line '

Long Term: Vierra Looping Project
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2014-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E Central Valley Stockton - 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
STOC-SP-T- |Lammers-Kasson 115 kV Line (Kasson{B2_44_Tesla - Tracy 115kV Line & Short Term: Stockion Action Plan
. . C3 N-1-1 102.7 <100 <100
40 Owens Tap Section) B2_36_Tesla - Kasson - Manteca 115 kV Line o : .
Long Term: Vierra Looping Project
Short Term: Stockton Action Plan
STOC-SP-T- |Lockeford - LOldI 60 kV I._|ne No. 2 B2_91_Lodi - Industrial 60.kV Line &‘ c3 N-1-1 1509 1509 <100 | . . ‘
41 (Lockeforde-Victor Section) B2_78_Lockeford - Industrial 60 kV Line Long Term: New Eight Mile Lodi
Industrial - Lockeford 230 kV DCTL
Short Term: Stockton Action Plan
STOC-SP-T- |Lockeford - Lodi 60 kV Line No. 3 B2_75_Lockeford - Lodi 60 kV Line No. 2 & c3 N-1-1 1616 1676 <100
42 (Lockeforde-Lodi JCT Section) B2_78_Lockeford - Industrial 60 kV Line ' ' Long Term: New Eight Mile Lodi
Industrial - Lockeford 230 kV DCTL
Short Term: Stockton Action Plan
STO%SP_T' Lockeford #1 60 kV Line g;ﬁfﬂgﬁ:ﬁg git%tt? Zg?ul;\gldlﬂ\e/ & C3 N-1-1 180.9 <100 <100  |Long Term: Reconductor Lockeford
- y No. 1 60 kV Line & Loop Mosher with
Overcurrent Relays
Short Term: Stockton Action Plan
STOC-SP-T- |Lockeford #1 60 kV Line (Harney Lane [B2_4_Lockeford - Bellota 230 kV Line & .
44 Jet and Waterloo Jct Section) B2_74_Hammer - Country Club 60 kV c3 N-1-1 1916 <100 <100 |Long Term: Reconductor Lockeford

No. 160 kV Line & Loop Mosher with
Overcurrent Relays
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2014-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E Central Valley Stockton - 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: Stockton Action Plan
STOC-SP-T- |Lockeford #1 60 kV Line (Waterloo Jct [B2_10_Eight Mile - Stagg 230 kV Line & c3 N-1-1 <100 1412 <100
45 and Mosher Section) B2_8_Stagg - Tesla 230 kV Line ' Long Term: New Eight Mile Lodi
Industrial - Lockeford 230 kV DCTL
Short Term: Stockton Action Plan
STOC-SP-T- |Lockeford 230/60 kV Transformer No. [B2_74_Hammer - Country Club 60 kV & c3 N-1-1 106.6 106.1 <100
46 2 B3_5_Lockeford 230/60 kV Transformer No. 3 ' ' Long Term: New Eight Mile Lodi
Industrial - Lockeford 230 kV DCTL
Short Term: Stockton Action Plan
STOC-SP-T- [Lockeford 230/60 kV Transformer No. |B3_5_Lockeford 230/60 kV Transformer No. 3 c3 N-1-1 106.6 106.1 <100 | . . .
47 2 & B2_74_Hammer - Country Club 60 kV Long Term: New Eight Mile Lodi
Industrial - Lockeford 230 kV DCTL
Short Term: Stockton Action Plan
STOC-SP-T- . . B2_75_Lockeford - Lodi 60 kV Line No. 2 &
4g | ockeford-industrial 60'kV Line B2_91_Lodi - Industrial 60 KV Line c3 N-1-1 1384 138.0 <100 || 4ng Term: New Eight Mile Lodi
Industrial - Lockeford 230 kV DCTL
Short Term: Stockton Action Plan
STOC-SP-T- . . B2_91_Lodi - Industrial 60 kV Line &
g9  |rockeford-Industrial 60 kV Line B2_75_Lockeford - Lodi 60 KV Line No. 2 c3 N-1-1 138.4 138.0 <1001\ ong Term: New Eight Mile Lodi

Industrial - Lockeford 230 kV DCTL
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2014-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E Central Valley Stockton - 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: Stockton Action Plan
STOC-SP-T- |Lockeford-Lodi #1 60 kV Line (Colony [B2_75_Lockeford - Lodi 60 kV Line No. 2 & c3 N-1-1 1205 195 1 <100
50 Tap-Colony JCT Section) B2_78_Lockeford - Industrial 60 kV Line ' ' Long Term: New Eight Mile Lodi
Industrial - Lockeford 230 kV DCTL
Short Term: Stockton Action Plan
STOC-SP-T- |Lockeford-Lodi #1 60 kV Line B2_75_Lockeford - Lodi 60 kV Line No. 2 & c3 N-1-1 1305 1353 <100
51 (Lockeford-Colony Section) B2_78_Lockeford - Industrial 60 kV Line ' ' Long Term: New Eight Mile Lodi
Industrial - Lockeford 230 kV DCTL
Short Term: Stockton Action Plan
STOC-SP-T- |Lockeford-Lodi #1 60 kV Line (Lodi-  |B2_75_Lockeford - Lodi 60 kV Line No. 2 & c3 N-1-1 1295 134.4 <100
52 Colony JCT Section) B2_78_Lockeford - Industrial 60 kV Line ' ' Long Term: New Eight Mile Lodi
Industrial - Lockeford 230 kV DCTL
Short Term: Stockton Action Plan
STOC-SP-T- |Lockeford-Lodi #2 60 kV Line (Victor- [B2_91_Lodi - Industrial 60 kV Line & c3 N-1-1 1392 138.7 <100
53 Woodbridge JCT Section) B2_78_Lockeford - Industrial 60 kV Line ' ' Long Term: New Eight Mile Lodi
Industrial - Lockeford 230 kV DCTL
. . Short Term: Stockton Action Plan
Lockeford-Lodi #2 60 kV Line . . .
STOC-SP-T- ) . B2_91_Lodi - Industrial 60 kV Line &
54 (Svggt‘i’j:)“dge JCT-Industrial JCT B2_78_Lockeford - Industrial 60 kV Line c3 N-1-1 139.2 138.7 <1001\ ong Term: New Eight Mile Lodi
Industrial - Lockeford 230 kV DCTL
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2014-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E Central Valley Stockton - 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: Stockton Action Plan
STOC-SP-T- |Lockeford-Lodi #3 60 kV Line (Lodi B2_75_Lockeford - Lodi 60 kV Line No. 2 & c3 N-1-1 130.7 1356 <100
55 Aux-Lodi JCT Section) B2_78_Lockeford - Industrial 60 kV Line ' ' Long Term: New Eight Mile Lodi
Industrial - Lockeford 230 kV DCTL
Short Term: Stockton Action Plan
STOC-SP-T- |Lockeford No. 3 230/60 kV B2_74_Hammer - Country Club 60 kV & c3 N-1-1 1065 105.9 <100 | . . .
56 Transformer B3_4_Lockeford 230/60 kV Transformer No. 2 Long Term: New Eight Mile Lodi
Industrial - Lockeford 230 kV DCTL
STOC-SP-T- Short Term: Stockton Action Plan
57 N-1-1 <100
Long Term: New Eight Mile Lodi
Lockeford No. 3 230/60 kV Transformer B3_4_Lockeford 230/60 kV Transformer No. 2 ¢ C3 106.5 105.9 Industrial - Lockeford 230 kV DCTL
Short Term: Stockton Action Plan
STOC-SP-T- , . . B2_75_Lockeford - Lodi 60 kV Line No. 2 &
sg  |-odiindustrial 60KV Line B2_78_Lockeford - Industrial 60 kV Line c3 N-1-1 1721 1731 <100 || 4ng Term: New Eight Mile Lodi
Industrial - Lockeford 230 kV DCTL
Short Term: Stockton Action Plan
STOC-SP-T- . . . B2_78_Lockeford - Industrial 60 kV Line &
gg |-odiindustrial 60 kV Line B2_75_Lockeford - Lodi 60 KV Line No. 2 c3 N-1-1 1721 7.9 <1001\ ong Term: New Eight Mile Lodi
Industrial - Lockeford 230 kV DCTL
STOC-SP-T- |Manteca-Louise 60 kV Line (Manteca- [B2_36_Tesla - Kasson - Manteca 115 kV Line c3 N-1-1 113.1 <100 <100 Short Term: Stockton Action Plan
60 Louise Jct Section) & B2_40_Vierra - Tracy - Kasson 115 kV Line '

Long Term: Kasson SPS
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2014-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E Central Valley Stockton - 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
STOC.SPT. B3_4_Lockeford 230/60 kV Transformer No. 2 Short Term: Stockton Action Plan
New Stagg - Hammer 60 kV Line No. 2|& B3_5_Lockeford 230/60 kV Transformer No. C3 N-1-1 <100 117.2 <100 .
61 3 Long Term: New Stagg - Hammer 60
kV Line
STOC.SPT. B3 5. Lockeford 230/60 kV Transformer No. 3 Short Term: Stockton Action Plan
New Stagg - Hammer 60 kV Line No. 2|& B3_4_Lockeford 230/60 kV Transformer No. C3 N-1-1 <100 117.2 <100 .
62 9 Long Term: New Stagg - Hammer 60
kV Line
STOC.SPT. B3_4_Lockeford 230/60 kV Transformer No. 2 Short Term: Stockton Action Plan
New Stagg - Hammer 60 kV Line No. 2|& B3_5_Lockeford 230/60 kV Transformer No. C3 N-1-1 <100 98.1 <100 .
63 3 Long Term: New Stagg - Hammer 60
kV Line
STOC-SP-T- B3_5_Lockeford 230/60 kV Transformer No. 3 Short Term: Stockton Action Plan
New Stagg - Hammer 60 kV Line No. 2|& B3_4_Lockeford 230/60 kV Transformer No. C3 N-1-1 <100 98.1 <100 .
64 9 Long Term: New Stagg - Hammer 60
kV Line
STOC-SP-T- |Owens llinois 115 KV Tap Line B2_44_Tesla - Tracy 115 kV Line & ca N 083 | <100 <100 Short Term: Stocklon Acton Plan
65 (Normally Open Switch 155) B2_49_Schulte - Lammers 115 kV Line ' Long Term: Vierra Looping Project
STOC-SP-T- [Owens Ilinois 115 kV Tap Line B2_49_Schulte - Lammers 115KV Line & Short Term: Stockion Action Plan
) . C3 N-1-1 128.3 <100 <100
66 (Normally Open Switch 155) B2_44_Tesla - Tracy 115 kV Line Long Term: Viemra Looping Project
. B3_11_Bellota 230/115 kV Transformer No. 1
STOC-SP-T- |Riverbank Jct SW STA - Manteca 115 |, -, o
67 KV Line (Manteca-Ripon JCT Section) & B3_12_Belltoa 230/115 kV Transformer No. C3 N-1-1 109.5 112.6 113.6  |Explore potential mitigation

2

California ISO/MID/RT

October 30, 2014

Page 12 of 56



2014-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E Central Valley Stockton - 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
, B3_12_Belltoa 230/115 kV Transformer No. 2
STOC-SP-T- [Riverbank Jct SW STA - Manteca 115 |, =, e
68 KV Line (Manteca-Ripon JCT Section) 215‘ B3_11_Bellota 230/115 kV Transformer No. C3 N-1-1 109.5 112.6 113.6  |Explore potential mitigation
. Short Term: Stockton Action Plan
STOC-SP-T- Schulte - Lammers 115 kV Line B2_36_Tesla - Kasson - Manteca‘ 115 kV Line c3 N-1-1 993 <100 <100
69 & B2_44_Tesla - Tracy 115 kV Line . . .
Long Term: Vierra Looping Project
. Short Term: Stockton Action Plan
STOC-SPT- 16 ite - Lammers 115 kV Line B2 44_Tesla - Tracy 115kVLine & c3 N-1-1 99.3 <100 <100
70 B2_36_Tesla - Kasson - Manteca 115 kV Line . , .
Long Term: Vierra Looping Project
STOC-SP-T- Schulte SW STA - Kasson - Manteca B2 44 Tesla - Tracy 115 kV Line & Short Term: Stockton Action Plan
115 kV Line (Schulte-Owens Tap . C3 N-1-1 128.2 <100 <100
71 . B2_49_Schulte - Lammers 115 kV Line i . .
Section) Long Term: Vierra Looping Project
STOC-SP-T- Schulte SW STA - Kasson - Manteca B2 49_Schulte - Lammers 115 kV Line & Short Term: Stockton Action Plan
115 kV Line (Schulte-Owens Tap . C3 N-1-1 128.2 <100 <100
72 . B2_44_Tesla - Tracy 115 kV Line N . .
Section) Long Term: Vierra Looping Project
. Short Term: Stockton Action Plan
STOC-SP-T- | s ulte Sw Sta - Kasson 115 kV Line | 20— 1esia - Kasson - Manteca 115kVLine | .y N-1-1 108.1 <100 <100
73 & B2_44_Tesla - Tracy 115kV Line N . .
Long Term: Vierra Looping Project
. Short Term: Stockton Action Plan
STOC-SP-T- . B2_44 Tesla - Tracy 115 kV Line &
74 Schulte Sw Sta - Kasson 115 kV Line B2 36_Tesla - Kasson - Manteca 115 kV Line C3 N-1-1 108.1 <100 <100

Long Term: Vierra Looping Project

California ISO/MID/RT

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

Study Area: PG&E Central Valley Stockton - 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: Stockton Action Plan
STOC-SP-T- . B2_72_Stagg - Country Club 60 kV Line No. 2
75 Stagg - Country Club 60 kV'Line No. 1 | B2_73_Stagg - Hammer 60 kV Line No. 1 c3 N-1-1 1975 <100 <100 Long Term: New Stagg - Hammer 60
kV Line
Short Term: Stockton Action Plan
STOC-SP-T- . B2_73_Stagg - Hammer 60 kV Line No. 1 &
76 Stagg - Country Club 60 kV Line No. 1 B2_72_Stagg - Country Club 60 kV Line No. 2 c3 N-1-1 1575 <100 <100 Long Term: New Stagg - Hammer 60
kV Line
Short Term: Stockton Action Plan
STOC-SP-T- . B2_71_Stagg - Country Club 60 kV Line No. 1
77 Stagg - Country Club 60 kV'Line No. 1 | B2_73_Stagg - Hammer 60 kV Line No. 1 c3 N-1-1 1975 <100 <100 Long Term: New Stagg - Hammer 60
kV Line
Short Term: Stockton Action Plan
STOC-SP-T- . B2_73_Stagg - Hammer 60 kV Line No. 1 &
78 Stagg - Country Club 60 kV Line No. 1 B2_71_Stagg - Country Club 60 kV Line No. 1 c3 N-1-1 1575 <100 <100 Long Term: New Stagg - Hammer 60
kV Line
. . B2_13_Stanislaus-Melones-Manteca 115 kV . .
STOC-SP-T- |Stanislaus - Manteca 115 kV Line No. Line No. 1 & B2 3 Stanislaus - Melones Sw c3 N-1-1 11.0 112.0 1123 Stanlslgu§ —Manteca 115 kV Line
79 2 ) Load Limit Scheme
115 kV Line
. . B2_3_Stanislaus - Melones Sw 115 kV Line & . .
STOC-SP-T- [Stanislaus - Manteca 115 kV Line No. B2_13._Stanislaus-Melones-Manteca 115 kV o3 N1-1 110 1120 123 Stamslgug — Manteca 115 kV Line
80 2 . Load Limit Scheme
Line No. 1
. . B2_33_Stanislaus-Melones-Manteca 115 kV . .
STOC-SP-T- |Stanislaus - Manteca 115 kV Line No. Line No. 1 & B2 34_Stanislaus - Melones Sw c3 N-1-1 110 112.0 1123 Stanlslgu§ —Manteca 115 kV Line
81 2 ) Load Limit Scheme
115 kV Line
. . B2_34_Stanislaus - Melones Sw 115 kV Line & . .
STOC-SP-T- [Stanislaus - Manteca 115 kV Line No. B2 33 Stanislaus-Melones-Manteca 115 kV c3 N-1-1 110 1120 1123 Stan|slgu§ — Manteca 115 kV Line
82 2 Load Limit Scheme

Line No. 1

California ISO/MID/RT

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

Study Area: PG&E Central Valley Stockton - 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
Stanislaus_Melones SW STA-Manteca [B3_11_Bellota 230/115 kV Transformer No. 1 , .
STOC-SP-T- 4 445 kV Line (Melones-Melones Jct |& B3 12 Belltoa 230/115 kV Transformer No. |  C3 N-1-1 95.8 100.2 gg3 |Stanisiaus —Manteca 115 kV Line
83 , Load Limit Scheme
Section) 2
Stanislaus-Manteca #2 115 kV Line  [B2_13_Stanislaus-Melones-Manteca 115 kV . .
STOC-SPT| Riverbank JCT-Valley Home Tap  |Line No. 1 & B2_3 Stanislaus - Melones Sw | €3 | Nt | 1050 | 1058 | fog1 | onioiaus MantecaTi5kyLine
84 ” . Load Limit Scheme
Section) 115 kV Line
Stanislaus-Manteca #2 115 kV Line  [B2_3_Stanislaus - Melones Sw 115 kV Line & . .
STOC-SP-T- | i erbank JCT-Valley Home Tap  |B2_13_Stanislaus-Melones-Manteca 115 kV c3 N-1-1 105.0 105.8 1064 |Stanisiaus —Manteca 115 kV Line
85 : ) Load Limit Scheme
Section) Line No. 1
Stanislaus-Manteca #2 115 kV Line  [B2_33_Stanislaus-Melones-Manteca 115 kV . .
STOC-SPT| Riverbank JCT-Valley Home Tap  |Line No. 1 & B2_34 Stanislaus - Melones Sw | €3 | Nt | 1050 | 1058 | fog1 |onisiaus MantecaT15kyLine
86 : . Load Limit Scheme
Section) 115 kV Line
Stanislaus-Manteca #2 115 kV Line  |B2_34_Stanislaus - Melones Sw 115 kV Line & . .
STOC-SP-T-| 2iverbank JCT-Valley Home Tap  |B2_33_Stanislaus-Melones-Manteca 115 kV c3 N-1-1 105.0 105.8 1064 |Sranisiaus —Manteca 115kV Line
87 . , Load Limit Scheme
Section) Line No. 1
STOC-SP-T- | Stanislaus-Manteca #2 115 kv Line ~ |22- | S->tanisiaus-Melones-Manteca 115 kv Stanislaus — Manteca 115 kV Line
., |Line No. 1 & B2_3_Stanislaus - Melones Sw C3 N-1-1 105.0 105.7 106.0 .
88 (Valley Home Tap-Avena Tap Section) . Load Limit Scheme
115 kV Line
STOC-SP-T- | Stanislaus-Manteca #2 115 kv Line | co—-oanisiaus - Melones Sw 115 kv Line & Stanislaus — Manteca 115 kV Line
. B2_13_Stanislaus-Melones-Manteca 115 kV C3 N-1-1 105.0 105.7 106.0 .
89 (Valley Home Tap-Avena Tap Section) Line No. 1 Load Limit Scheme
STOC-SP-T- | Stanislaus-Manteca #2 115 kV Line |2 2—o->tanisiaus-Melones-Manteca 115 kv Stanislaus — Manteca 115 kV Line
., |Line No. 1 & B2_34_Stanislaus - Melones Sw C3 N-1-1 105.0 105.7 106.0 .
90 (Valley Home Tap-Avena Tap Section) . Load Limit Scheme
115 kV Line
STOC-SP-T- | Stanislaus-Manteca #2 115 kV Line gg‘gg‘giﬂiﬁﬂiM“Qﬁiﬁfm?ﬁtllg '1‘\1/5L:Rf 8 ca N 50 | 1057 | 1050 [Stenisiaus —Manteca 115 kV Line
91 (Valley Home Tap-Avena Tap Section) |, —\ ~ ' ' ' Load Limit Scheme

Line No. 1

California ISO/MID/RT

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

Study Area: PG&E Central Valley Stockton - 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
Stanislaus-Melones SW STA B2_13_Stanislaus-Melones-Manteca 115 kV . .
STOC-SPT- | iververbank JCT SW STA 115V |Line No. 1 & B2 4 Stanislaus - Manteca 115 |  C3 N-1-1 104 | 1107 | aaqq  [Sremislaus - Manteca 115 KVLine
92 . . . Load Limit Scheme
(Stanislaus-Cataract Section) kV Line No. 2
Stanislaus-Melones SW STA B2_33_Stanislaus-Melones-Manteca 115 kV . .
STOC-SPT- | iververbank JCT SW STA 115V [Line No. 1 & B2 35 Stanislaus - Manteca 115|  C3 N-1-1 104 | 1107 | 11qq  [Pranislaus - Manteca 115 KVLine
93 . . . Load Limit Scheme
(Stanislaus-Cataract Section) kV Line No. 2
STOC-SP-T- :zaﬂs’}ia;\f-I?:;O(r]si:rﬁsﬁj;é;gﬂatzﬁa B2_3_Stanislaus - Melones Sw 115kV Line & c3 N-1-1 1106 110 114 Stanislaus — Manteca 115 kV Line
94 ) 9 B2_4_Stanislaus - Manteca 115 kV Line No. 2 ' ' ' Load Limit Scheme
Jct Section)
STOC-SP-T- :za;‘f;ak“\fi\f:;"(”s‘i:rﬁs\,’l\;iﬁrg"ima B2_34. Stanislaus - Melones Sw 115 kV Line &| ., N 06 | 1110 | 1114 [Stenislaus - Manteca 115KV Line
95 ) 9 B2_35_Stanislaus - Manteca 115 kV Line No. 2 ' ' ' Load Limit Scheme
Jet Section)
STOC-SP-T- i:amak”\f‘x:;o(gi:jxfgﬁrgﬂatzﬁa B2_35_Stanislaus - Manteca 115 kV Line No.2 | N 106 10 1114 |Stanislaus - Manteca 115 kV Line
96 . g & B2_34_Stanislaus - Melones Sw 115 kV Line ' ' ' Load Limit Scheme
Jet Section)
STOG-SP-T- :za;‘%ak“\fi\l":e"’(”s‘i:jsﬁiﬁrg"ima B2 4 Stanislaus - Marteca 115KV LieNo.2 | o |\ | qios | 1110 | 1114 |Stanislaus—Manteca 115KV Line
97 . g & B2_3_Stanislaus - Melones Sw 115 kV Line ' ' ' Load Limit Scheme
Jet Section)
Stanislaus-Melones SW STA-Manteca [B2_13_Stanislaus-Melones-Manteca 115 kV . .
STOC-SPT- 4t 145 kv Line Cataract-Frogtown Tap |Line No. 1 & B2 4_ Stanisiaus - Manteca 115 |  C3 N-1-1 103 | 1106 | 1110 |oanslaus—Manteca 115kVLine
98 , . Load Limit Scheme
Section) kV Line No. 2
Stanislaus-Melones SW STA-Manteca |B2_33_Stanislaus-Melones-Manteca 115 kV . .
STOC-SP-T- 41 115 kv Line Cataract-Frogtown Tap |Line No. 1 & B2_35_Stanislaus - Manteca 115 C3 N1 | 1103 | 106 | qr1g  [Pranslaus - Manteca 115KV Line
99 , . Load Limit Scheme
Section) kV Line No. 2
Stanislaus-Melones SW STA-Manteca [B2_35_Stanislaus - Manteca 115 kV Line No. 2 . .
STO%SP'T' #1 115 KV Line Cataract-Frogtown Tap |& B2_33_Stanislaus-Melones-Manteca 115kV | C3 N-1-1 110.3 1106 111.0 f;rgsﬂfm“i ;C'\:']zrr:ica 15KV Line

Section)

Line No. 1

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

Study Area: PG&E Central Valley Stockton - 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
Stanislaus-Melones SW STA-Manteca |B2_4_Stanislaus - Manteca 115 kV Line No. 2 . ,
STOC-SP-T- 4 445 kV Line Cataract-Frogtown Tap |& B2 13 Stanislaus-Melones-Manteca 115 kv | C3 N-1-1 110.3 110.6 1110 |Stanisiaus —Manteca 115 kV Line
101 . ) Load Limit Scheme
Section) Line No. 1
. Short Term: Stockton Action Plan
STOC-SP-T- |1 1a - Kasson - Manteca 115 kV Ling [22—+4—1esia - Tracy 115kV Line & c3 N-1-1 1472 <100 <100
102 B2_49_Schulte - Lammers 115 kV Line . , .
Long Term: Vierra Looping Project
. Short Term: Stockton Action Plan
STOC-SP-T- | Ja - Kasson - Manteca 115 kV Line |2—+o-Schulte - Lammers 115V Line & c3 N-1-1 1472 <100 <100
103 B2_44_Tesla - Tracy 115 kV Line o . .
Long Term: Vierra Looping Project
. Short Term: Stockton Action Plan
STOC-SP-T- Tesla - Tracy 115 KV Line B2_36_Tesla - Kasson - Manteca 115 lfV Line c3 N-1-1 138.4 <100 <100
104 & B2_49_Schulte - Lammers 115 kV Line i . .
Long Term: Vierra Looping Project
STOC-SP-T- . B2_36_Tesla - Kasson - Manteca 115 KV Line Short Term: Stockton Action Plan
Tesla - Tracy 115 kV Line . C3 N-1-1 118.3 <100 <100
105 & B2_49_Schulte - Lammers 115 kV Line . . .
Long Term: Vierra Looping Project
STOC-SP-T- |Tesla-Schulte SW STA #2 115 kV B2_42_Tesla - Schulte 115 kV Line No. 2 & Cc3 N-1-1 104.4 <100 <100 str Term: Stockion Acton Pan
106 (Tesla-AEC Tap Section) B2_50_GWF Tracy - Schulte 115 kV Line ' o . .
Long Term: Vierra Looping Project
. Short Term: Stockton Action Plan
STOC-SP-T- |, .. . B2_36_Tesla - Kasson - Manteca 115 kV Line
107 Vierra - Tracy - Kasson 115 kV Line & B2 49 Schulte - Lammers 115 KV Line C3 N-1-1 137.7 <100 <100

Long Term: Vierra Looping Project

California ISO/MID/RT

October 30, 2014

Page 17 of 56



2014-2015 I1SO Reliability Assessment - Study Results

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

“‘,‘ California ISO

Thermal oveﬂoads Shoping 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: Stockton Action Plan
STOC-SP-T- |\ e ra - Tracy - Kasson 115 kV Line |2 2=0-1€51a - Kasson - Manteca 115 kVLine | g N-1-1 135.4 <100 <100
108 & B2_49_Schulte - Lammers 115 kV Line o : .
Long Term: Vierra Looping Project
STOC-SP-T- B1_16_COG.NTNL 12.00 UnitID1 & Replace Weber 230/60 kV
109 Weber No. 2a 230/60 kV Transformer B3_13_Weber 230/60 kV Transformer No. 1 c3 N-1-1 <100 <100 <100 Transformer Nos. 2 & 2A
Stanislaus-Melones SW STA . . .
STOC-SP-T- Riververbank JCT SW STA 115 kv C5_1 7_Stgn|slaus-Me|ones-Manteca No.1 115 5 DCTL 110.4 1107 111 Stanlslgu§ - Manteca 115 kV Line
110 . X kV & Stanislaus-Mante Load Limit Scheme
(Stanislaus-Cataract Section)
STOC-gp-T- | Stanisiaus-Melones SW STA-Manteca | oy 1) 1o icia s Manteca No.2 115 kV & Stanislaus — Manteca 115 KV Line
#1 115 kV Line (Stanislaus-Frogtown . . C5 DCTL 110.6 111.0 1114 L
111 ) Stanislaus-Melones-River Load Limit Scheme
Jet Section)
STOC-SP-T- i:a;‘;iaklﬂl":éoggfarsavﬁxx;’:?‘f C5_17_Stanislaus-Melones-Manteoa No 115 | oet | 1104 | 1107 | 4144 [Stanislaus - Manteca 115 kv Line
112 g Plkv & Stanislaus-Mante : : "' |Load Limit Scheme

Section)

California ISO/MID/RT

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

Study Area: PG&E Central Valley Stockton - 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 S IV
Off-Peak
STOC-SpP-T{ 33610 VLLY SPS  60.0 33634 B2_60_Valley Springs - Martell 60 kV Line No.

1 PRDESWS ~ 60.0 1 18&B1.15.Q481  13.80 Unit D 1 B L-A/G-1 1021 Rerate or reconductor
STOC-SpP-T{ 33742 MANTECA  60.0 33514 C1-21_BUS FAULT AT 33528 KASSON C1 Bus 163.6 Exolore potential mitiaation
2 |MANTECA 1153 115.00 y : plore p g
STOC-SpP-T{ 33850 CAMANCHE 4.16 33566 |C1-28_BUS FAULT AT 33562 BELLOTA Cf Bus 101.9 Exolore potential mitiqation
3 |CAMANCHE 115 1 115.00 Bus 1 : plorep g

STOC-SpP-T 33850 CAMANCHE  4.16 33566 |C2-6_TESLA 115kV Bus 1 and Bus 2 - CB 102 e
4 CAMANCHE 115 1 Failure C2 CB 101.7 Explore potential mitigation
STOC-SpP-T{ 33932 MELONES 115 33934 C2-6_TESLA 115kV Bus 1 and Bus 2 - CB 102 e
5 TULLOCH 115 1 Failure C2 CB 134.5 Explore potential mitigation
STOC-SpP-T{ 33950 RVRBK TP 115 33934 C2-6_TESLA 115 kV Bus 1 and Bus 2 - CB 102 e
6 TULLOCH 115 1 Failure C2 CB 157.4 Explore potential mitigation
B2_4_Lockeford - Bellota 230 kV Line &
STOC-SpP-T1C1._33 BUS FAULTAT 33704 C1_33_BUS FAULT AT 33704 STAGG C3 N-1-1 116.9 Explore potential mitigation
7 STAGG 60.00
60.00
B2_50_GWF Tracy - Schulte 115 kV Line &
STOC-SpP-T1C1.20_BUS FAULT AT 33540 TESLA C1_20_BUS FAULT AT 33540 TESLA C3 N-1-1 1716 Explore potential mitigation
8 115.00
115.00
B2_50_GWF Tracy - Schulte 115 kV Line &
STOC-SpP-T1C1.20_BUS FAULT AT 33540 TESLA C1_20_BUS FAULT AT 33540 TESLA C3 N-1-1 112.1 Explore potential mitigation
9 115.00
115.00
C1_23_BUS FAULT AT 33551 GWFTRACY
STOC{SPP'T' ?115-%%-%8 FAULTAT 33540 TESLAI (15 00 & C1_20_BUS FAULT AT 33540 C3 N-1-1 156.7 Explore potential mitigation
' TESLA 115.00
C1_23_BUS FAULT AT 33551 GWFTRACY
STOC{fPP'T' ?115:%%—%8 FAULTAT 33540 TESLA 115.00 & C1_20_BUS FAULT AT 33540 C3 N-1-1 110.5 Explore potential mitigation

TESLA  115.00

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

Study Area: PG&E Central Valley Stockton - 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 | Ny
Off-Peak
B2_50_GWF Tracy - Schulte 115 kV Line &
STOC-SpP-THC1_20_BUS FAULTAT 33540 TESLA| 01”5 s FAULT AT 33540 TESLA C3 N-1-1 137.7 Explore potential mitigation
12 115.00
115.00
C1_23_BUS FAULT AT 33551 GWFTRACY
STOC{?"P'T' ?115—%%—%8 FAULTAT 33540 TESLAI {15 00 & C1_20_BUS FAULT AT 33540 Cc3 N-1-1 106.1 Explore potential mitigation
' TESLA  115.00
B2_49_Schulte - Lammers 115 kV Line &
STOC-SpP-T1C1.20_BUS FAULT AT 33540 TESLA C1_20_BUS FAULT AT 33540 TESLA Cc3 N-1-1 100.1 Explore potential mitigation
14 115.00
115.00
B2_36_Tesla - Kasson - Manteca 115 kV Line
STOC-SpP-T1C1.20_BUS FAULT AT 33540 TESLA| C1_20_BUS FAULT AT 33540 TESLA Cc3 N-1-1 100.0 Explore potential mitigation
15 115.00
115.00
B2_42_Tesla - Schulte 115 kV Line No. 2 &
STOC-SpP-TIC1_19_BUS FAULT AT 33529 C1_19_BUS FAULT AT 33529 LAMMERS Cc3 N-1-1 100.0 Explore potential mitigation
16 LAMMERS  115.00
115.00
. C1_18_BUS FAULT AT 33528 KASSON
STOC;}S pP-T- Ei_;lB_Tesla - Schulte 115 kVLine | 1470078 B2_43_Tesla - Schulte 115 kV Line C3 N-1-1 100.0 Explore potential mitigation
' No. 1
C1_19_BUS FAULT AT 33529 LAMMERS
STOC{SSPP'T' 10115—%%—%8 FAULTAT 33540 TESLAI 445 00 & C1_20_BUS FAULT AT 33540 Cc3 N-1-1 100.1 Explore potential mitigation
' TESLA  115.00
B2_50_GWF Tracy - Schulte 115 kV Line &
STOC-SpP-T1C1.20_BUS FAULT AT 33540 TESLA C1_20_BUS FAULT AT 33540 TESLA C3 N-1-1 130.3 Explore potential mitigation
19 115.00
115.00
. B1_15_Q481 13.80 UnitID 1 &
STOCZ'SPP'T' E;fﬁavf”ey Springs - Martell 60KV 55" 60"Vialley Springs - Martell 60 kV Line No. | C3 N-1-1 102.1 Explore potential mitigation

1

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

Study Area: PG&E Central Valley Stockton - 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| NjA
Off-Peak
C1_35_BUS FAULT AT 33714 HAMMER
STOC2-1SPP-T' (L:C1)E:1K_IPOUF§DFAU2|ESTO¢)E 30482 60.00 & C1_1_BUS FAULT AT 30482 C3 N-1-1 130.1 Explore potential mitigation
' LOCKFORD  230.00
C1_35_BUS FAULT AT 33714 HAMMER
STOCZ'ZSPP'T' 5(1)61}(_|?CL)JRSDFAU2L?:B/?)E 30482 60.00 & C1_1_BUS FAULT AT 30482 C3 N-1-1 130.1 Explore potential mitigation
' LOCKFORD  230.00
B2_99_New Stagg - Hammer 60 kV Line No. 2
STOC-SpP-TICT1 BUS FAULT AT 30482 & C1_1_BUS FAULT AT 30482 LOCKFORD C3 N-1-1 144.6 Explore potential mitigation
23 LOCKFORD  230.00
230.00
B2_73_Stagg - Hammer 60 kV Line No. 1 &
STOC-SpP-TC1_1_BUS FAULT AT 30482 C1_1_BUS FAULT AT 30482 LOCKFORD C3 N-1-1 144.8 Explore potential mitigation
24 LOCKFORD  230.00
230.00
C1_35_BUS FAULT AT 33714 HAMMER
STOCZ'E? pP-T: 5(1)61}(_ECL)J|:¢SDFAU2I§(-)%E 30482 60.00 & C1_1_BUS FAULT AT 30482 C3 N-1-1 153.8 Explore potential mitigation
' LOCKFORD  230.00
C1_35_BUS FAULT AT 33714 HAMMER
STOCZ'GSPP'T' Eé&kfggg“gggg 30482 60.00 & C1_1_BUS FAULT AT 30482 Cc3 N-1-1 1487 Explore potential mitigation
' LOCKFORD  230.00
C1_35_BUS FAULT AT 33714 HAMMER
STOC; PP-T: E;E:kfg:DFAUZI%B%E 30482 60.00 & C1_1_BUS FAULT AT 30482 C3 N-1-1 148.7 Explore potential mitigation
' LOCKFORD  230.00
STOC-SpP-T1 . C1_11_BUS FAULT AT 30622 EIGHT MI o
28 B2_8_Stagg - Tesla 230 kV Line 230,00 & B2 8. Stagg - Tesla 230 KV Line C3 N-1-1 119.3 Explore potential mitigation
STOC-SpP-T+ . |B2_1_Rio Oso - Lockeford 230 kV Line & e
29 B2_4_Lockeford - Bellota 230 kV Line B2 4 Lockeford - Bellota 230 kV Line C3 N-1-1 173.0 Explore potential mitigation
STOC-SpP-T+ . |B2_1_Rio Oso - Lockeford 230 kV Line & e
30 B2_4_Lockeford - Bellota 230 kV Line B2 4_Lockeford - Bellota 230 kV Line C3 N-1-1 226.9 Explore potential mitigation
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2014-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E Central Valley Stockton - 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| NjA
Off-Peak
B3_5_Lockeford 230/60 kV Transformer No. 3
STOC-SpP-T1C1._33 BUS FAULTAT 33704 & C1_33_BUS FAULT AT 33704 STAGG C3 N-1-1 126.5 Explore potential mitigation
31 STAGG 60.00
60.00
C1_33_BUS FAULT AT 33704 STAGG
STOC-SpP-T1B3_4_Lockeford 230/60 kV 60.00 & B3_4_Lockeford 230/60 KV c3 N-1-1 126.7 Explore potential mitigation
32 Transformer No. 2
Transformer No. 2
STOC-SpP-T{B2_78_Lockeford - Industrial 60 KV [B2_91_Lodi - Industrial 60 kV Line & o
33 |Line B2_78_Lockeford - Industrial 60 KV Line c3 N-1-1 1151 Explore potential mitigation
STOC-SpP-T-B2_75_Lockeford - Lodi 60 kV Line  |B2_78_Lockeford - Industrial 60 kV Line & e
34 [No.2 B2_75_Lockeford - Lodi 60 kV Line No. 2 c3 N-1-1 1320 Explore potential mitigation
STOC-SpP-T+ . B2_10_Eight Mile - Stagg 230 kV Line & e
35 B2_8_Stagg - Tesla 230 kV Line B2 8 Stagg - Tesla 230 kV Line C3 N-1-1 156.1 Explore potential mitigation
STOC-SpP-T{B2_75_Lockeford - Lodi 60 kV Line  [B2_91_Lodi - Industrial 60 kV Line & .
3% [No.2 B2_75_Lockeford - Lodi 60 kV Line No. 2 c3 N-1-1 1261 Explore potential mitigation
STOC-SpP-T{B2_78_Lockeford - Industrial 60 KV |B2_75_Lockeford - Lodi 60 kV Line No. 2 & e
37 |Line B2_78_Lockeford - Industrial 60 KV Line c3 N-1-1 1254 Explore potential mitigation
STOC-SpP-T{B2_78_Lockeford - Industrial 60 kV  [B2_91_Lodi - Industrial 60 kV Line & e
38 |Line B2_78_Lockeford - Industrial 60 kV Line c3 N-1-1 1057 Explore potential mitigation
STOC-SpP-T{B2_78_Lockeford - Industrial 60 KV |B2_75_Lockeford - Lodi 60 kV Line No. 2 & e
39 |Line B2_78_Lockeford - Industrial 60 KV Line c3 N-1-1 1225 Explore potential mitigation
STOC-SpP-T{B2_78_Lockeford - Industrial 60 kV  [B2_91_Lodi - Industrial 60 kV Line & S,
40  |Line B2_78_Lockeford - Industrial 60 kV Line c3 N-1-1 1057 Explore potential mitigation
STOC-SpP-T{B2_78_Lockeford - Industrial 60 KV |B2_75_Lockeford - Lodi 60 kV Line No. 2 & e
41 |Line B2_78_Lockeford - Industrial 60 KV Line c3 N-1-1 1161 Explore potential mitigation
STOC-SpP-T{B2_78_Lockeford - Industrial 60 kV  [B2_91_Lodi - Industrial 60 kV Line & e
42 |Line B2_78_Lockeford - Industrial 60 kV Line c3 N-1-1 1057 Explore potential mitigation
STOC-SpP-T4 ) . B2_10_Eight Mile - Stagg 230 kV Line & 4 e
43 B2_8_Stagg - Tesla 230 kV Line B2 8 Stagg - Tesla 230 kV Line C3 N-1-1 156.2 Explore potential mitigation
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2014-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E Central Valley Stockton - 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 1 N
Off-Peak
STOC-SpP-T+ . B2_10_Eight Mile - Stagg 230 kV Line & e
44 B2_8_Stagg - Tesla 230 kV Line B2 8 Stagg - Tesla 230 KV Line C3 N-1-1 156.1 Explore potential mitigation
STOC-SpP-T+ . C1_18_BUS FAULT AT 33528 KASSON e
45 B2_85_Kasson - Carbona 60 kV Line 115.00 & B2_85_ Kasson - Carbona 60 kV Line C3 N-1-1 153.1 Explore potential mitigation
C1_20_BUS FAULT AT 33540 TESLA
STOC;:? pP-T: 2@1385,3% FQLSJIE)BAT 33528 115.00 & C1_18_BUS FAULT AT 33528 C3 N-1-1 129.0 Explore potential mitigation
' KASSON  115.00
. C1_13_BUS FAULT AT 30625 TESLAD
STOZ'?S pP-T: 181—11—GWFTRCY3 13.80 Unit D 230.00 & B1_11_GWFTRCY3  13.80 Unit ID C3 N-1-1 100.5 Explore potential mitigation
1
B1_11_GWFTRCY3 13.80 UnitID 1 &
STOC-SpP-T1C1_13_BUS FAULT AT 30625 TESLA C1_13_BUS FAULT AT 30625 TESLAD C3 N-1-1 100.4 Explore potential mitigation
48 D 230.00
230.00
B2_50_GWF Tracy - Schulte 115 kV Line &
STOC-SpP-T1C1.20_BUS FAULT AT 33540 TESLA C1_20_BUS FAULT AT 33540 TESLA C3 N-1-1 185.5 Explore potential mitigation
49 115.00
115.00
B1_24 CAMANCHE  4.16 UnitID 1 &
STOC-SpP-TIC1_7_BUS FAULT AT 30500 C1_7_BUS FAULT AT 30500 BELLOTA C3 N-1-1 101.7 Explore potential mitigation
50 BELLOTA  230.00
230.00
C1_23_BUS FAULT AT 33551 GWFTRACY
STOC;SPP'T' ?Jg%%‘BUS FAULTAT 33540 TESLA 115.00 & C1_20_BUS FAULT AT 33540 C3 N-1-1 184.4 Explore potential mitigation
' TESLA 115.00
B2_50_GWF Tracy - Schulte 115 kV Line &
STO%—ZS pP-T: ?115%)%—%8 FAULTAT 33540 TESLA C1_20_BUS FAULT AT 33540 TESLA C3 N-1-1 181.8 Explore potential mitigation

115.00
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2014-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E Central Valley Stockton - 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 1 N
Off-Peak
C1_23_BUS FAULT AT 33551 GWFTRACY
STOCS-38 pP-T: ?115—%%—%8 FAULTAT 33540 TESLA 115.00 & C1_20_BUS FAULT AT 33540 C3 N-1-1 103.6 Explore potential mitigation
' TESLA 115.00
B2_50_GWF Tracy - Schulte 115 kV Line &
STOC-SpP-T1C1.20 BUS FAULTAT 33540 TESLA C1_20_BUS FAULT AT 33540 TESLA C3 N-1-1 181.5 Explore potential mitigation
54 115.00
115.00
C1_23_BUS FAULT AT 33551 GWFTRACY
STO%SS pP-T: ﬂg%%—BUS FAULT AT 33540 TESLA 115.00 & C1_20_BUS FAULT AT 33540 C3 N-1-1 105.9 Explore potential mitigation
' TESLA 115.00
B1_26_CAMANCHE  4.16 UnitID 3 &
STOC-SpP-T1C1.7_BUS FAULT AT 30500 C1_7_BUS FAULT AT 30500 BELLOTA C3 N-1-1 128.0 Explore potential mitigation
56 BELLOTA  230.00
230.00
C1_23_BUS FAULT AT 33551 GWFTRACY
STO(35-7S pP-T: ?1153%—%8 FAULTAT 33540 TESLA 115.00 & C1_20_BUS FAULT AT 33540 C3 N-1-1 159.3 Explore potential mitigation
' TESLA 115.00
C1_23_BUS FAULT AT 33551 GWFTRACY
STO%'SSPP'T' %%%%—BUS FAULTAT 33540 TESLAI {15 00 & C1_20_BUS FAULT AT 33540 C3 N-1-1 105.9 Explore potential mitigation
' TESLA 115.00
STOC-SpP-T{ 33530 KSSN-JC2 115 33550 HJ |[C5_18_Tesla-Schulte 115 kV Line No. 1 & e
50 HEINZ 115 1 Tesla-Schulte 115 kV Li C5 DCTL 109.6 Explore potential mitigation
STOC-SpP-T{ 33850 CAMANCHE 4.16 33566 |C5_10_Rancho Seco-Bellota No. 1 230 kV Line e
60 CAMANCHE 115 1 & Rancho Seco-Bello C5 DCTL 101.9 Explore potential mitigation
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2014-2015 I1SO Reliability Assessment - Study Results

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

“} Ca|if§>rnio 1ISO

Thermal overloads haping 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
STOC-NP-T- | 33836 USWP_#4  9.11 30570 . e
1 USWPRLF 230 1 B1_21_USWP_#4 9.11 UnitID 3 B G-1 <100 129.2 Explore potential mitigation
STOC-NP-T- | 33840 FLOWD3-6  9.11 30595 . o
9 FLOWIND2 230 1 B1.22 FLOWD3-6  9.11 UnitID 1 B G-1 <100 113.5 Explore potential mitigation
B2_34_Stanislaus - Melones Sw 115 kV Line &
STOCNP-T-1C1._20_BUS FAULTAT 33540 TESLA C1_20_BUS FAULT AT 33540 TESLA C3 N-1-1 250.7 165.4 Explore potential mitigation
3 115.00
115.00
B2_50_GWF Tracy - Schulte 115 kV Line &
STOC-NP-T-1C1.20 BUS FAULTAT 33540 TESLA C1_20_BUS FAULT AT 33540 TESLA C3 N-1-1 124.5 100.1 Explore potential mitigation
4 115.00
115.00
. B2_33_Stanislaus-Melones-Manteca 115 kV
STOC-NP-T- B.2 -35_Stanislaus - Manteca 115 kY Line No. 1 & B2_35_Stanislaus - Manteca 115 C3 N-1-1 99.9 100.0 Explore potential mitigation
5 Line No. 2 ,
kV Line No. 2
STOC-NP-T- |B2_35_Stanislaus - Manteca 115 kV  |B2_34_Stanislaus - Melones Sw 115 kV Line & e
6 Line No. 2 B2 35_Stanislaus - Manteca 115 kV Line No.2| N-1-1 %8 1000 Explore potential mitigation
B2_34_Stanislaus - Melones Sw 115 kV Line &
STOC-NP-T-|C1._20_BUS FAULT AT 33540 TESLA C1_20_BUS FAULT AT 33540 TESLA C3 N-1-1 155.1 103.7 Explore potential mitigation
7 115.00
115.00
B2_34_Stanislaus - Melones Sw 115 kV Line &
STOC-NP-T-|C1.20_BUS FAULT AT 33540 TESLA C1_20_BUS FAULT AT 33540 TESLA C3 N-1-1 236.8 157.9 Explore potential mitigation
8 115.00
115.00
C1_23_BUS FAULT AT 33551 GWFTRACY
STOCE;NP-T' ?Jg%%‘BUS FAULT AT 33540 TESLA 115.00 & C1_20_BUS FAULT AT 33540 C3 N-1-1 115.9 91.7 Explore potential mitigation
' TESLA 115.00
C1_42_BUS FAULT AT 33520 RIPON
STO%ONP'T' 1C11§%%—BUS FAULTAT 33540 TESLA| (45 00 & C1_20_BUS FAULT AT 33540 C3 N-1-1 1316 102.2 Explore potential mitigation

TESLA  115.00
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2014-2015 I1SO Reliability Assessment - Study Results

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

“} Ca|if§>rnio 1ISO

Thermal overloads haping 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
B2_35_Stanislaus - Manteca 115 kV Line No. 2
STOCNP-T-1C1_20_BUS FAULTAT 33540 TESLA & C1_20_BUS FAULT AT 33540 TESLA C3 N-1-1 196.4 111.3 Explore potential mitigation
1 115.00
115.00
B2_50_GWF Tracy - Schulte 115 kV Line &
STOC-NP-T-1C1.20_BUS FAULT AT 33540 TESLA C1_20_BUS FAULT AT 33540 TESLA Cc3 N-1-1 106.0 <100 Short term: Action Plan
12 115.00
115.00
B2_33_Stanislaus-Melones-Manteca 115 kV
STO%NP'T' %%%%—BUS FAULTAT 33540 TESLA Line No. 1 & C1_20_BUS FAULT AT 33540 C3 N-1-1 136.3 <100 Short term: Action Plan
' TESLA 115.00
B2_33_Stanislaus-Melones-Manteca 115 kV
STO%NP-T- ﬂg%%—BUS FAULTAT 33540 TESLA Line No. 1 & C1_20_BUS FAULT AT 33540 C3 N-1-1 156.5 100.9 Explore potential mitigation
' TESLA 115.00
C1_7_BUS FAULT AT 30500 BELLOTA
STO%NP'T' 81-125333 FAULTAT 30625 TESLA|)30 00 & C1_13_BUS FAULT AT 30625 C3 N-1-1 <100 100.1 Explore potential mitigation
' TESLAD  230.00
B1_27 STANISLS 13.80UnitID1 &
STOC-NP-T- (C1.20_BUS FAULT AT 33540 TESLA C1_20_BUS FAULT AT 33540 TESLA C3 N-1-1 100.7 113.3 Explore potential mitigation
16 115.00
115.00
C1_35_BUS FAULT AT 33714 HAMMER
STOC1'7NP'T' Eé?:kfggg“ggg 30482 60.00 & C1_1_BUS FAULT AT 30482 C3 N-1-1 <100 108.8 Explore potential mitigation
' LOCKFORD 230.00
C1_35 BUS FAULT AT 33714 HAMMER
STOC;'sNP-T' 5(1)61K_I?SF§DFAU2|E’I)¢)E 30482 60.00 & C1_1_BUS FAULT AT 30482 C3 N-1-1 <100 104.6 Explore potential mitigation
’ LOCKFORD 230.00
C1_35_BUS FAULT AT 33714 HAMMER
STOC-NP-T-|C1_1_BUS FAULT AT 30482 - . N
19 LOCKEORD 230,00 60.00 & C1_1_BUS FAULT AT 30482 C3 N-1-1 <100 104.6 Explore potential mitigation

LOCKFORD  230.00
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2014-2015 I1SO Reliability Assessment - Study Results

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

“} Ca|if§>rnio 1ISO

Thermal overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Diztci?p(:irgn 82016 82019 N/A Potential Mitigation Solutions
ummer ummer
Off-Peak | Light Load
C1_1_BUS FAULT AT 30482 LOCKFORD
STO%'ONP'T' SL—Te’Ff;BCUBS F%%LJOAT 33706 230.00 & C1_34_BUS FAULT AT 33706 Cc3 N-1-1 <100 1355 Explore potential mitigation
' CNTRYCB  60.00
STOC-NP-T- . B2_1_Rio Oso - Lockeford 230 kV Line & o
21 B2_4 Lockeford - Bellota 230 kV Line B2 4_Lockeford - Bellota 230 kV Line C3 N-1-1 <100 114.3 Explore potential mitigation
STOC-NP-T- . B2_1_Rio Oso - Lockeford 230 kV Line & e
2 B2_4_Lockeford - Bellota 230 kV Line B2 4_Lockeford - Bellota 230 kV Line C3 N-1-1 <100 146.9 Explore potential mitigation
STOC-NP-T- [B2_75_Lockeford - Lodi 60 kV Line  |B2_78_Lockeford - Industrial 60 kV Line & L
23 No.2 B2_75_Lockeford - Lodi 60 kV Line No. 2 c3 N-1-1 04 <100 Short term: Action Plan
STOC-NP-T- [B2_75_Lockeford - Lodi 60 kV Line  [B2_91_Lodi - Industrial 60 kV Line & e
24 [No.2 B2_75_Lockeford - Lodi 60 kV Line No. 2 3 N-1-1 %.7 <100 Short term: Action Plan
C1_42 BUS FAULT AT 33520 RIPON
STOC;})NP'T' ?1153%—%8 FAULTAT 33540 TESLA 115.00 & C1_20_BUS FAULT AT 33540 C3 N-1-1 <100 100.0 Explore potential mitigation
' TESLA 115.00
C1_42 _BUS FAULT AT 33520 RIPON
STO%'GNP'T' %g—%%—BUS PAULTAT 33540 TESLA45 00 & C1.20_BUS FAULT AT 33540 C3 N-1-1 <100 100.0 Explore potential mitigation
' TESLA 115.00
B2_34_Stanislaus - Melones Sw 115 kV Line &
STOC-NP-T- (C1.20_BUS FAULT AT 33540 TESLA C1_20_BUS FAULT AT 33540 TESLA C3 N-1-1 294 4 182.3 Explore potential mitigation
27 115.00
115.00
B2_50_GWF Tracy - Schulte 115 kV Line &
STOC-NP-T- (C1.20_BUS FAULT AT 33540 TESLA C1_20_BUS FAULT AT 33540 TESLA C3 N-1-1 116.2 <100 Short term: Action Plan
28 115.00
115.00
B1_1_0227-WD  230.00 Unit ID FW &
STOC;;)NP-T' ?115—%%—%8 FAULTAT 33540 TESLA C1_20_BUS FAULT AT 33540 TESLA C3 N-1-1 100.0 126.5 Explore potential mitigation

115.00
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2014-2015 I1SO Reliability Assessment - Study Results

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

“} Ca|if§>rnio 1ISO

Thermal Overloads haping 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
B1_10_SP CMPNY  13.80 UnitID 1 &
STOC-NP-T-1C1.20_ BUS FAULT AT 33540 TESLA C1_20_BUS FAULT AT 33540 TESLA C3 N-1-1 179.9 <100 Short term: Action Plan
30 115.00
115.00
B1_27_STANISLS  13.80 UnitID 1 &
STOC-NP-T- |C1_20_BUS FAULT AT 33540 TESLA C1_20_BUS FAULT AT 33540 TESLA C3 N-1-1 186.0 142.1 Explore potential mitigation
31 115.00
115.00
C1_23_BUS FAULT AT 33551 GWFTRACY
STOC3—2NP-T- 1C115—%%—BUS FAULTAT 33540 TESLA 115.00 & C1_20_BUS FAULT AT 33540 C3 N-1-1 115.1 <100 Short term: Action Plan
' TESLA  115.00
B2_15_Bellota - Tesla 230 kV Line No. 2 &
STOC-NP-T- |C1_20_BUS FAULT AT 33540 TESLA C1_20_BUS FAULT AT 33540 TESLA C3 N-1-1 209.0 116.3 Explore potential mitigation
33 115.00
115.00
B2_50_GWF Tracy - Schulte 115 kV Line &
STOCNP-T- G120 BUS FAULTAT 33540 TESLA| 6120 BUS FAULT AT 33540 TESLA C3 N-1-1 129.4 107.2 Explore potential mitigation
34 115.00
115.00
B2_15_Bellota - Tesla 230 kV Line No. 2 &
STOC-NP-T-1C1.20_ BUS FAULT AT 33540 TESLA C1_20_BUS FAULT AT 33540 TESLA C3 N-1-1 209.1 116.2 Explore potential mitigation
35 115.00
115.00
B2_50_GWF Tracy - Schulte 115 kV Line &
STOC-NP-T-1C1.20_ BUS FAULT AT 33540 TESLA C1_20_BUS FAULT AT 33540 TESLA C3 N-1-1 128.6 107.0 Explore potential mitigation
36 115.00
115.00
B2_94_Riverbank Jct-Ripon 115 kV Line from
STOC;NP-T' ?115:%%—%8 FAULTAT 33540 TESLA RPNJN2 to BRKR RIPON & C1_20_BUS C3 N-1-1 166.0 105.0 Explore potential mitigation
' FAULT AT 33540 TESLA  115.00
B1_27_STANISLS  13.80 UnitID 1 &
STO%ENP-T' ?Jg%%‘BUS FAULTAT 33540 TESLA C1_20_BUS FAULT AT 33540 TESLA C3 N-1-1 137.2 158.2 Explore potential mitigation

115.00
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2014-2015 I1SO Reliability Assessment - Study Results

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

“3‘ California ISO

Thermal Overloads Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Di:ﬁ?p‘:irgn 82016 82019 N/A Potential Mitigation Solutions
ummer ummer
Off-Peak | Light Load
B2_15_Bellota - Tesla 230 kV Line No. 2 &
STOC-NP-T-1C1.20_ BUS FAULT AT 33540 TESLA C1_20_BUS FAULT AT 33540 TESLA C3 N-1-1 184.4 103.5 Explore potential mitigation
39 115.00
115.00
B2_33_Stanislaus-Melones-Manteca 115 kV
STOa-ONP-T- ﬂg%%—BUS FAULTAT 33540 TESLA Line No. 1 & C1_20_BUS FAULT AT 33540 C3 N-1-1 235.2 1514 Explore potential mitigation
' TESLA 115.00
C1_23_BUS FAULT AT 33551 GWFTRACY
STOZ'1NP_T' 1C115—%%—BUS FAULTAT 33540 TESLA 115.00 & C1_20_BUS FAULT AT 33540 C3 N-1-1 1154 <100 Short term: Action Plan
' TESLA  115.00
B2_94_Riverbank Jct-Ripon 115 kV Line from
STO(i—ZNP-T- ?1152%—8% FAULTAT 33540 TESLA RPNJN2 to BRKR RIPON & C1_20_BUS C3 N-1-1 165.9 105.0 Explore potential mitigation

FAULT AT 33540 TESLA  115.00
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E Central Valley Stockton - 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

STOC-SP- ' . o

VD-1 LODI 60kV B2_76_Lockeford - Lodi 60 kV Line No. 3 B L-1 <5.0 <5.0 5.741  |Explore potential mitigation
STOC-SP- . o

VD-2 LINDEN 60kV B2_64_Weber - Mormon Jct 60 kV Line B L-1 <5.0 <5.0 5.531  |Explore potential mitigation
ST\?S_?P' MARTELL 60KV 182—60-Va"ey Springs - Martell 60 kV Line No. B L1 <5.0 5,003 5386 |Explore potential mitigation
STOC-SP- ' . o

VD-4 MONDAVI 60kV B2_76_Lockeford - Lodi 60 kV Line No. 3 B L-1 <5.0 <5.0 5.745  |Explore potential mitigation
STOC-SP- o

VD-5 WESTLEY 60kV B3_17_Manteca 115/60 kV Transformer No. 3 B T <5.0 <5.0 5415 |Explore potential mitigation
STOC-SP- o

VD-6 BNTA CRB 60kV B3_17_Manteca 115/60 kV Transformer No. 3 B T <5.0 <5.0 5.154  |Explore potential mitigation
STOC-SP- ' . o

VD-7 LODI AUX 60kV B2_76_Lockeford - Lodi 60 kV Line No. 3 B L-1 <5.0 <5.0 5.753  |Explore potential mitigation
STSS_'SSP' MARTELTP 60kV ?Z—GO—Va"ey Springs - Martell 60 kV Line No. B L1 <50 5.082 5375  |Explore potential mitigation
STOC-SP- o

VD-9 MNTCA JT 60kV B3_17_Manteca 115/60 kV Transformer No. 3 B T <5.0 <5.0 5125 |Explore potential mitigation
STOC-SP- .

VD-10 MSHR 60V 60kV B2_74_Hammer - Country Club 60 kV B L-1 6.867 <5.0 <5.0  [Short term: Action Plan
STOC-SP- . .

VD-11 P.GRVEJ. 60kV B1_17_WESTPNT  11.50 Unit ID 1 B G-1 5.506 <5.0 <5.0  |Short term: Action Plan
STOC-SP- . .

VD-12 PNE GRVE 60kV B1_17_WESTPNT  11.50 UnitID 1 B G-1 5.537 <5.0 <5.0  |Short term: Action Plan
STOC-SP- .

VD-13 WATRLJCT 60kV B2_74_Hammer - Country Club 60 kV B L1 7.077 <5.0 <5.0 Short term: Action Plan
STOC-SP- . .

VD-14 WEST PNT 60kV B1_17_WESTPNT  11.50 UnitID 1 B G-1 6.789 <5.0 <5.0  |Short term: Action Plan
STOC-SP- . . o

\VD-15 WINERY J 60kV B2_76_Lockeford - Lodi 60 kV Line No. 3 B L-1 <5.0 <5.0 5.741  |Explore potential mitigation
STOC-SP- B2_60_Valley Springs - Martell 60 kV Line No. .

\VD-16 CLAY 60kV 1&B1_15 Q481 13.80 Unit ID 1 B L-1/G-1 6.122 <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 Stockton - 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
STOC-SP- B2_60_Valley Springs - Martell 60 kV Line No. .
VD-17 Q481 60kV 18 B1_15.Q481 13.80 Unit ID 1 B L-1/G-1 5.726 <5.0 <5.0  |Short term: Action Plan
STOC-SP- B2_60_Valley Springs - Martell 60 kV Line No. .
VD-18 INE_TP 60kV 18 B1_15.Q481 13.80 Unit ID 1 B L-1/G-1 6.504 <5.0 <5.0  |Short term: Action Plan
STOC-SP- B2_64_Weber - Mormon Jct 60 kV Line & .
VD-19 LINDEN 60kV B1 17 WESTPNT  11.50 Unit ID 1 B L-1/G-1 5.12 <5.0 <5.0  |Short term: Action Plan
STOC-SP- B2_60_Valley Springs - Martell 60 kV Line No. .
VD-20 MARTELL 60kV 18 B1_15.Q481 13.80 Unit ID 1 B L-1/G-1 9.541 <5.0 <5.0  |Short term: Action Plan
STOC-SP- B2_60_Valley Springs - Martell 60 kV Line No. .
VD-21 Q481JCT 60kV 18&B1_15 Q481 13.80 Unit ID 1 B L-1/G-1 5.726 <5.0 <5.0  |Short term: Action Plan
STOC-SP- B2_60_Valley Springs - Martell 60 kV Line No. .
VD-22 INE PRSN 60kV 18 B1_15.Q481 13.80 Unit ID 1 B L-1/G-1 6.53 <5.0 <5.0  |Short term: Action Plan
STOC-SP- B2_60_Valley Springs - Martell 60 kV Line No. .
VD-23 MARTELTP 60kV 18 B1_15.Q481 13.80 Unit ID 1 B L-1/G-1 9.526 <5.0 <5.0  |Short term: Action Plan
STOC-SP- B2_74_Hammer - Country Club 60 kV & -
\VD-24 MSHR 60V 60kV B1 1.0227-WD  230.00 Unit ID FW B L-1/G-1 7.002 <5.0 <5.0  [Short term: Action Plan
STOC-SP- B2_74_Hammer - Country Club 60 kV & -
VD-25 WATRLJCT 60kV B1 9 SJCOGEN  13.80 Unit D 1 B L-1/G-1 7111 <5.0 <5.0  |Short term: Action Plan
STOC-SP- BANTA 60kV €121 BUSFAULT AT 33528 KASSON C1 Bus <10.0 <10.0 10.8  |Explore potential mitigation
VD-26 115.00
STOC-SP- KASSON 60KV €121 BUSFAULT AT 33528 KASSON C1 Bus <10.0 <10.0 10.787  |Explore potential mitigation
VD-27 115.00
STOC-SP- | -\ RBONA 60KV C121 BUS FAULT AT 33528 KASSON C1 Bus <10.0 <10.0 11.039  [Explore potential mitigation
VD-28 115.00
STOC-SP- | g\ra G 60KV C121 BUS FAULT AT 33528 KASSON C1 Bus <10.0 <10.0 10.791  |Explore potential mitigation
VD-29 115.00
STOC-SP- | - 2BNA JC 60KV C121 BUS FAULT AT 33528 KASSON C1 Bus <10.0 <10.0 10.8  |Explore potential mitigation
VD-30 115.00
STOC-SP- || vo7H.8P 60KV €121 BUS FAULT AT 33528 KASSON C1 Bus <10.0 <10.0 10.8  |Explore potential mitigation
VD-31 115.00
STOC-SP- C2-8_STAGG 60 kV Bus Sections D and E - e
VD-32 UOP 60kV CB 2 Failure C2 CB <10.0 62.313 <10.0 |Explore potential mitigation
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E Central Valley Stockton - 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
STOC-SP- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - CB o
VD-33 AVENA 115kV 200 Failure C2 CB 13.581 11.183 11.858 [Explore potential mitigation
STOC-SP- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - CB o
VD-34 RIPON 115kV 200 Failure C2 CB 12.302 <10.0 10.478 |Explore potential mitigation
STOC-SP- C2-8_STAGG 60 kV Bus Sections D and E - o
VD-35 STAGG 60kV CB 2 Failure C2 CB <10.0 62.235 <10.0 |Explore potential mitigation
STOC-SP- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - CB o
VD-36 CH.STN 115kV 200 Failure C2 CB 29.141 27.14 28.445 |Explore potential mitigation
STOC-SP- C2-8_STAGG 60 kV Bus Sections D and E - L
\VD-37 HAMMER 60kV CB 2 Failure C2 CB <10.0 61.385 <10.0 |Explore potential mitigation
STOC-SP- | \MILLER 115KV C2.6_TESLATISkVBus 1and Bus 2-CB102] cB 10123 | <10.0 <10.0  [Short term: Action Plan
VD-38 Failure
STOC-SP- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - CB o
VD-39 MI-WUK 115kV 200 Failure C2 CB 24,329 22.053 23.465 |Explore potential mitigation
STOC-SP- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - CB o
\VD-40 PEORIA 115kV 200 Failure C2 CB 29.435 27.444 28.744  |Explore potential mitigation
STOC-SP- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - CB o
VD-41 RPNJN2 115kV 200 Failure C2 CB 13.99 11.562 12.258 |Explore potential mitigation
STOC-SP- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - CB o
VD42 BELLOTA 115kV 200 Failure C2 CB 59.926 59.366 61.175 |Explore potential mitigation
STOC-SP- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - CB o
VD43 CDCRSTN 115kV 200 Failure C2 CB 61.823 61.382 63.049 |Explore potential mitigation
STOC-SP- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - CB L
\D-44 CURTISS 115kV 200 Failure C2 CB 27.011 24,833 26.215 |Explore potential mitigation
STOC-SP- | GRANITE 115KV C2.6_TESLAT1SKVBus 1and Bus 2-CB102] CB 10.96 <10.0 <10.0  [Short term: Action Plan
VD-45 Failure
STOC-SP- | GUSTINE 60KV C2.6_TESLAT1SKVBus 1and Bus 2-CB102] CB 10114 | <100 <10.0  [Short term: Action Plan
VD-46 Failure
STOC-SP- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - CB L
VD47 MELONES 115kV 200 Failure C2 CB 30.334 28.425 29.684 |Explore potential mitigation
STOC-SP- C2-8_STAGG 60 kV Bus Sections D and E - e
\VD-48 METTLER 60kV CB 2 Failure C2 CB <10.0 59.671 <10.0 |Explore potential mitigation

California ISO/MID/RT

October 30, 2014

Page 32 of 56



2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E Central Valley Stockton - 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

STOC-SP- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - CB o
\VD-49 R.TRACK 115kV 200 Failure C2 CB 30.417 28.501 29.767 |Explore potential mitigation

STOC-SP- | oVRBANK 115KV €21 BELLOTA230kVBus TandBus2-CB | ) CB 56502 | 55869 | 57.581 |Explore potential mitigation
VD-50 200 Failure

STOC-SP- | 5 ANDBAR 115KV €21 BELLOTA230kVBus TandBus2-CB | ) CB 20804 | 18486 | 19.895 |Explore potential mitigation
VD-51 200 Failure

STOC-SP- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - CB o
VD-52 TULLOCH 115kV 200 Failure C2 CB 39.224 37.762 39.176  |Explore potential mitigation

STOC-SP- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - CB o
VD-53 AVENATP1 115kV 200 Failure C2 CB 13.58 11.182 11.857  [Explore potential mitigation

STOC-SP- | \VENATP2 115KV C2-1_BELLOTA230kVBus 1andBus2-CB | cB 10975 | <10.0 <10.0  [Short term: Action Plan
VD-54 200 Failure

STOC-SP- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - CB o
VD-55 BEARDSLY 115kV 200 Failure C2 CB 20.3 17.977 19.386 [Explore potential mitigation

STOC-SP- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - CB e
VD-56 BLLTAJCT 115kV 200 Failure C2 CB 60.5 59.968 61.842 |Explore potential mitigation

STOC-SP- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - CB e
VD-57 BRDSLY J 115kV 200 Failure C2 CB 20.32 17.994 19.405 |Explore potential mitigation

STOC-SP- | - AMANGHE 115KV C2-1 BELLOTA230kVBus TandBus2-CB | ) CB 60350 | 50.803 | 61.776 |Explore potential mitigation
VD-58 200 Failure

STOC-SP- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - CB e
VD-59 CATARACT 115kV 200 Failure C2 CB 23.16 20.859 21.944  |Explore potential mitigation

STOC-SP- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - CB e
\D-60 CDCRSTNT 115kV 200 Failure C2 CB 61.714 61.267 62.947 |Explore potential mitigation

STOC-SP- | oy STNT 115KV C2-1_BELLOTA230kVBus 1andBus2-CB |, CB 20213 | 27205 | 28513 |Explore potential mitigation
VD-61 200 Failure

STOC-SP- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - CB e
VD-62 CMNCHETP 115kV 200 Failure C2 CB 60.508 59.967 61.874 |Explore potential mitigation

STOC-SP- C2-8_STAGG 60 kV Bus Sections D and E - e
\VD-63 CNTRY CB 60kV CB 2 Failure C2 CB <10.0 62.427 <10.0 |Explore potential mitigation

STOC-SP- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - CB .
\VD-64 CPC STCN 115kV 200 Failure C2 CB 61.933 61.503 63.167 |Explore potential mitigation
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E Central Valley Stockton - 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
STOC-SP- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - CB o
\VD-65 DONNELLS 115kV 200 Failure C2 CB 18.78 16.449 17.853  [Explore potential mitigation
STOC-SP- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - CB o
VD-66 FRGTNTP1 115kV 200 Failure C2 CB 24573 22.353 23.467 |Explore potential mitigation
STOC-SP- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - CB o
VD-67 FRGTNTP2 115kV 200 Failure C2 CB 24414 22.206 23.31  |Explore potential mitigation
STOC-SP- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - CB o
VD-68 FROGTOWN 115kV 200 Failure C2 CB 24577 22.356 23.47  |Explore potential mitigation
STOC-SP- C2-8_STAGG 60 kV Bus Sections D and E - L
VD-69 HMMR JCT 60kV CB 2 Failure C2 CB <10.0 60.425 <10.0 |Explore potential mitigation
STOC-SP- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - CB o
VD-70 KYOHOTAP 115kV 200 Failure C2 CB 60.714 60.188 61.976 |Explore potential mitigation
STOC-SP- || oKFRDUA 15KV €21 BELLOTA230kVBus TandBus2-CB | ) CB 61296 | 60821 | 62533 |Explore potential mitigation
VD-71 200 Failure
STOC-SP- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - CB o
VD-72 LCKFRDJB 115kV 200 Failure C2 CB 60.575 60.044 61.842 |Explore potential mitigation
STOC-SP- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - CB o
VD-73 LOCKFORD 115kV 200 Failure C2 CB 60.585 60.062 61.928 |Explore potential mitigation
STOC-SP- | \ipsTo CN 115KV C2.6_TESLAT1SkVBus 1and Bus 2-CB102] cB 10751 | <10.0 <10.0  |Short term: Action Plan
VD-74 Failure
STOC-SP- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - CB o
VD-75 MELNS JA 115kV 200 Failure C2 CB 25.728 23.621 24.744  |Explore potential mitigation
STOC-SP- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - CB o
VD-76 MELNS JB 115kV 200 Failure C2 CB 25.659 23.547 24.669 |Explore potential mitigation
STOC-SP- | \iLER TP 115KV C2.6_TESLAT1SKVBus 1and Bus 2-CB102] CB 1012 | <100 <10.0  [Short term: Action Plan
VD-77 Failure
STOC-SP- C2-8_STAGG 60 kV Bus Sections D and E - e
VD-78 MORADAJT 60kV CB 2 Failure C2 CB <10.0 59.029 <10.0 |Explore potential mitigation
STOC-SP- C2-8_STAGG 60 kV Bus Sections D and E - e
VD-79 MSHR 60V 60kV CB 2 Failure C2 CB <10.0 48.095 <10.0 |Explore potential mitigation
STOC-SP- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - CB o
\/D-80 RCTRK J. 115kV 200 Failure C2 CB 28.118 26.023 27.369 |Explore potential mitigation
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E Central Valley Stockton - 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

STOC-SP- | o V/RBKJT 115KV €21 BELLOTA230KkVBus TandBus2-CB | ) CB 17605 | 15263 | 16.096 |Explore potential mitigation
VD-81 200 Failure

STOC-SP- 1 2pN JNCN 115k C2-1_BELLOTA230kVBus 1andBus2-CB | cB 10551 | <10.0 <10.0  [Short term: Action Plan
VD-82 200 Failure

STOC-SP- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - CB o
VD-83 RVRBK J1 115kV 200 Failure C2 CB 58.12 57.523 59.296 |Explore potential mitigation

STOC-SP- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - CB o
VD-84 RVRBK J2 115kV 200 Failure C2 CB 13.246 10.797 11.479  |Explore potential mitigation

STOC-SP- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - CB o
V/D-85 RVRBK TP 115kV 200 Failure C2 CB 54.47 53.731 55.421 |Explore potential mitigation

STOC-SP- | saLD0 TP 115KV C2.6_TESLATISkVBus 1and Bus 2-CB102] cB 10096 | <10.0 <10.0  [Short term: Action Plan
VD-86 Failure

STOC-SP- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - CB o
\VD-87 SNDBR JT 115kV 200 Failure C2 CB 20.949 18.628 20.04  |Explore potential mitigation

STOC-SP- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - CB e
\D-88 SPRNG GJ 115kV 200 Failure C2 CB 21.013 18.692 20.105 |Explore potential mitigation

STOC-SP- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - CB e
\/D-89 SPRNG GP 115kV 200 Failure C2 CB 20.946 18.626 20.038 |Explore potential mitigation

STOC-SP- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - CB e
VD-90 STANISLS 115kV 200 Failure C2 CB 22.621 20.281 21.358 |Explore potential mitigation

STOC-SP- | o1k TNgB 15KV C2-1 BELLOTA230kVBus TandBus2-CB | ) CB 60994 | 60482 | 62.244 |Explore potential mitigation
VD-91 200 Failure

STOC-SP- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - CB e
VD-92 STKTON A 115kV 200 Failure C2 CB 62.162 61.75 63.393 |Explore potential mitigation

STOC-SP- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - CB e
VD-93 STKTON B 115kV 200 Failure C2 CB 61.036 60.526 62.285 |Explore potential mitigation

STOC-SP- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - CB e
\VD-94 STN COGN 115kV 200 Failure C2 CB 61.933 61.503 63.167 |Explore potential mitigation

STOC-SP- | rouRT_T1 115KV C2.6_TESLAT1SKVBus 1and Bus 2-CB102] CB 10.94 <10.0 <10.0  [Short term: Action Plan
VD-95 Failure

STV%C_;P' TCHRTJCT 115KV gazi'lﬁr—JESLA MoKV Bus TandBus2-CB10Z) ) cB 10945 | <100 | <10.0 [Shortterm: Action Plan
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2014-2015 1SO Reliability Assessment - Study Results

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

Voltage Deviations

“3 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 S i?ﬁer Potential Mitigation Solutions
Peak Peak Peak

STV%%?P' TEICHERT 115kV Ej{,ﬁ;eTESLA 115KV Bus Tand Bus2-CB102) ¢, cB 10964 | <100 | <10.0 |Shortterm: Action Plan

STV%%iP' VALLY HM 115kV g;;F—aBiE'r':OTA 230kVBus1andBus2-CB |, CB 16707 | 14341 | 15141 |Explore potential mitigation
STV%%gp' VLYHMTP1 115kV g;;F—aBiE'r':OTA 230kVBus1andBus2-CB |, CB 16.706 14.34 1514  |Explore potential mitigation
S\T/gi'osop' VLYHMTP2 115kV g;;F—aBiEt;OTA 230kVBus1andBus2-CB |, CB 1273 | 10275 | 10934 |Explore potential mitigation
S\T/gi'osf' WATRLJCT 60KV ggg—f;ﬁf 60 kV Bus Sections D and E - c2 CB <100 | 3052 | <100 |Explore potential mitigation
S\T/gi'oszp' WSTLNESW 60kV ggg—f;ﬁf 60 kV Bus Sections D and E - c2 CB <100 | 61398 | <100 |Explore potential mitigation
s\T/ga-Ossp- LOCKFORD 230KV gﬁ;:]:o—nLgZ'ﬁft‘;rgsBoeﬂ\‘fi 230 kVLine & Cs DCTL 9.82 8383 | <100 |Explore potential mitigation

California ISO/MID/RT

October 30, 2014

Page 36 of 56



2014-2015 1SO Reliability Assessment - Study Results

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

Voltage Deviations

‘““1‘ California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

ID Substation Worst Contingency Category Diztcer?p?irgn N/A 2019 Spring N/A Potential Mitigation Solutions
Off-Peak
STC\)/CE))-ij- OLETA 60KV 1BZ_60_VaIIey Springs - Martell 60 kV Line No. B L1 6.050 Explore potential mitigaton
STC\)/CI:))-_gpP- MARTELL 60kV 1BZ_60_VaIIey Springs - Martell 60 kV Line No. B L1 5.904 Explore potential mitigaton
STC\)/%'EPP- LOCKFORD 230kV B2_4_Lockeford - Bellota 230 kV Line B L-1 5.015 Explore potential mitigation
STC\)/CS—ij- MARTELTP 60KV I132_60_Valley Springs - Martell 60 kV Line No. B L1 5,980 Explore potential mitigaton
STC\)/%-EPP_ CLAY 60kV ?i_g(i__\{gﬂea;z?rings ’ 1’&;?&2 lk[\)/ 1Line No. B L-1/G-1 6.88 Explore potential mitigation
STC\)/%-EPP- Q481 60kv ?i_g(i__\{gﬂegdzgrings -1N|3i3r:)ellljﬁg lk[\)/ 1Line No. B L-1/G-1 6.426 Explore potential mitigation
ST?,%'_?'DP' OLETA 60KV ?i—gﬂ-_\{gﬂg"éﬁ’"”gs ] 1"?,}%‘*&‘;3 |k[\>/ 1“”6 No- | g L-1/G-1 10819 Explore potential mitigation
ST(\)/%'EPP' INE_TP 60KV ?i—gﬂ—}gﬂg’gﬁ””gs ; 1'\gagf)etﬁg IkII\)/ 1“”9 No- | g L-1/G-1 7.308 Explore potential mitigation
ST(\)/%'EPP' MARTELL 60KV ?i—gﬂ—}gﬂg’gﬁ””gs ) 1'\gagf)etﬁg IkII\)/ 1“”9 No- 1 L-1/G-1 10.69 Explore potential mitigation
STSS_'fOpP' PRDESWS 60kV ?i—gﬂ—}gﬂg’gﬁ””gs ] 1'\gagf)etﬁg IkII\)/ 1“”9 No- | g L-1/G-1 5.076 Explore potential mitigation
ST\?§1S 1pP- Q481JCT 60kV ?i_g(i__\ggﬂgggrings _méggetgg IkII\)/ 1Line No. B L-1/G-1 6.426 Explore potential mitigation
STSS_’fQPP' INE PRSN 60KV ?i—gﬂ—_\{gﬂgg‘;””gs ; 1'23{;)9&?5'? Iklj\)/ 1“”9 No- 1 L-1/G-1 7.331 Explore potential mitigation
STSS_’%‘)P' MARTELTP 60kV ?i—gﬂ—_\{gﬂgg‘;””gs ] 1'23{;)9&?5'? Iklj\)/ 1“”9 No- | g L-1/G-1 10675 Explore potential mitigation
ST8§:1S4PP- UOP 60KV gé-g_FS;i';ﬁr(ZG 60 kV Bus Sections D and E - 2 BUS 2 180 Explore ptential miigation
ST8§:135PP- STAGG 60KV gé-g_FS;i';ﬁr(ZG 60 kV Bus Sections D and E - 2 BUS 2951 Explore ptential miigation
STSS_—?GPP- HAMMER 60KV gé-i_lzs;;ﬁiG 60 kV Bus Sections D and E - 2 Bus 21651 Explore potential miigation
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2014-2015 1SO Reliability Assessment - Study Results

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

Voltage Deviations

‘““1‘ California ISO

Shaping a Renewed Future

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

escription N/A Off-Peak N/A
STSEC)_'%F’P' CDCRSTN 115KV g;;F—aBiE'rtOTA 230kVBus TandBus2-CB | ) Bus 16.939 Explore potential mitigation
STSEC)_'ESPP' RVRBANK 115KV g;;F—aBiE'rtOTA 230kVBus TandBus2-CB | ) Bus 14.914 Explore potential mitigation
STSEC)_'fgpP' CDCRSTNT 115KV g;;F—aBiE'rtOTA 230kVBus TandBus2-CB | ) Bus 16.91 Explore potential mitigation
ST\C/)EC)_'ZSOPP' CNTRY CB 60kV gég—f;ﬁf 60 kV Bus Sections D and E - C2 Bus 22,255 Explore potential mitigation
ST\%:ZS 1pP- CPC STCN 115KV g;ou;:”i lr'eLOTA 230 kV Bus 1 and Bus 2- CB c2 Bus 16.959 Explore potential mitigation
ST\C/)EC)_'ZSZPP' HMMR JCT 60KV gég—f;ﬁf 60 kV Bus Sections D and E - C2 Bus 21133 Explore potential mitigation
ST\C/)EC)_'ZS’;P' KYOHOTAP 115k g;;F—aBiEiOTA 230kVBus TandBus2-CB | ) Bus 16.611 Explore potential mitigation
STSS_’;"P' LCKFRDJA 115kV gé;F—:Et:OTA 230kVBus TandBus2-CB | ) Bus 16.819 Explore potential mitigation
ST8§:235PP- MORADAJT 60KV gé-i_;li';ﬁgG 60 kV Bus Sections D and E - 2 Bus 2042 Explore potential miigation
STSS_'ZSGPP' MSHR 60V 60kV ggi—;ﬁf 60 kV Bus Sections D and E - C2 Bus 15.756 Explore potential mitigation
STSS_’;"P' RVRBK J1 115k gé;F—:Et:OTA 230kVBus TandBus2-CB | ) Bus 15.734 Explore potential mitigation
ST\?S_-ZSSPP- RVRBK TP 115kV §§O1F‘:E lr':OTA 230KVBus 1 and Bus 2- CB C2 Bus 14.232 Explore potential mitigation
ST\?S_-ZSQPP- STCKTNJB 115kV §§O1F‘:E lr':OTA 230KVBus 1 and Bus 2- CB C2 Bus 16.663 Explore potential mitigation
ST\?S_-?,SOPP- STKTON A 115kV §§O1F‘:E lr':OTA 230KVBus 1 and Bus 2- CB C2 Bus 17.016 Explore potential mitigation
ST\(?S_—;W— STKTON B 115kV §§O1F‘:E lr':OTA 230KVBus 1 and Bus 2- CB C2 Bus 16.671 Explore potential mitigation
ST\?[()::;,»SQPP- STN COGN 115kV %01;:'5 I;(L_OTA 230KVBus 1 and Bus2- CB C2 Bus 16.959 Explore potential mitigation
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2014-2015 1SO Reliability Assessment - Study Results
Study Area: PG&E Central Valley Stockton - Spring Peak

- <2 Calitornia 1ISO
Voltage Deviations ‘ ' Shoping a Renewed Future
Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Category 2019 Sprin Potential Mitigation Solutions
Description | N/A PIng 1 N
Off-Peak
STOC-SpP- C2-8_STAGG 60 kV Bus Sections D and E - A
VD-33 WSTLNESW 60kV CB 2 Failure C2 Bus 21.656 Explore potential mitigation
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E Central Valley Stockton - 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.
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E Central Valley Stockton - 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
STOC-SP-V- B3_17_Manteca 115/60 kV Transformer No. . '
1 WESTLEY 60kV 38&B1_11 GWFTRCY3  13.80 Unit ID 1 B L-1/G-1 0.8988 >0.95 >0.95 Dispatch local generation or voltage support
STOC-SP-V- B2_4_Lockeford - Bellota 230 kV Line & . !
9 LOCKFORD 230kV B1 1.0227-WD 23000 Unit ID FW B L-1/G-1 0.8962 >0.95 >0.95 Dispatch local generation or voltage support
STOC-SP-V-1 | 5ckFORD 230KV C1-8_BUS FAULTAT 30500 BELLOTA C1 Bus 0.8982 >0.90 >0.90 Dispatch local generation or voltage support
3 230.00 Bus 2
STOC-SP-V- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - ) .
4 AVENA 115kV CB 200 Failure C2 CB 0.8661 >0.90 >0.90 Dispatch local generation or voltage support
STOC-SP-V-1 - RipON 115KV C2-1_BELLOTA 230 kv Bus 1 and Bus 2 - C2 CB 0.8709 >0.90 0.8967 |Dispatch local generation or voltage support
5 CB 200 Failure
STOC-SP-V-1 oy sTN 115KV C2-1_BELLOTA 230 kv Bus 1 and Bus 2 - C2 CB 0.7257 0.7501 0.736 Dispatch local generation or voltage support
6 CB 200 Failure
STOC-SP-V-1 -\ WUK 115kv ©2-1_BELLOTA 230 kv Bus 1 and Bus 2 - c2 CB 0.7738 0.7993 0.7845  |Dispatch local generation or voltage support
7 CB 200 Failure
STOC-SP-V- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - ) .
8 PEORIA 115kV CB 200 Failure C2 CB 0.721 0.7454 0.7314 Dispatch local generation or voltage support
STOC-SP-V-1 - ppngN2 115KV ©2-1_BELLOTA 230 kv Bus 1 and Bus 2 - c2 CB 0.855 0.8897 0.8794 |Dispatch local generation or voltage support
9 CB 200 Failure
STOC-SP-V- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - ) .
10 BELLOTA 115kV CB 200 Failure C2 CB 0.4421 0.4504 0.4304 Dispatch local generation or voltage support
STOC-SPV-| - ohoRSTN 115KV C2-1_BELLOTA230kV Bus 1 and Bus 2- 2 CB 0.401 0.4078 0.3884 |Dispatch local generation or voltage support
11 CB 200 Failure
STOC-SP-V- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - . .
12 CURTISS 115kV CB 200 Failure C2 CB 0.7405 0.7658 0.7511 Dispatch local generation or voltage support
STOC-SP-V- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - . .
13 MELONES 115kV CB 200 Failure C2 CB 0.7143 0.7383 0.7247 Dispatch local generation or voltage support
STOC-SP-V- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - . .
1 R.TRACK 115kV CB 200 Failure C2 CB 0.712 0.736 0.7223 Dispatch local generation or voltage support
STO%SP'V' RVRBANK 115kV gg;ﬁﬁ%ﬁﬁ: 230kVBus 1 and Bus 2- 2 CB 0.4663 0.4753 04557 | Dispatch local generation o voltage support
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E Central Valley Stockton - 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

STOC-SP-V-1 - S ANDBAR 115KV C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - c2 CB 0.8239 0.8488 0.8342  |Dispatch local generation o voltage support

16 CB 200 Failure
STOC-SP-V-1 1L ocH 115KV C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - c2 CB 0.6304 0.649 06342 |Dispatch local generation o voltage support

17 CB 200 Failure
STOC-SP-V-1  \VENATP1 115KV C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - c2 CB 0.8662 >0.90 0.8911  |Dispatch local generation o voltage support

18 CB 200 Failure
STOC-SP-V- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - . '

19 AVENATP2 115kV CB 200 Failure C2 CB 0.8988 >0.90 >0.90 Dispatch local generation or voltage support
STOC-SP-V- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - . '

20 BEARDSLY 115kV CB 200 Failure C2 CB 0.8289 0.8538 0.8393 Dispatch local generation or voltage support
STOC-SP-V- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - . '

1 BLLTAJCT 115kV CB 200 Failure C2 CB 0.4322 0.44 0.4187 Dispatch local generation or voltage support
STOC-SP-V- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - . '

2 BRDSLY J 115kV CB 200 Failure C2 CB 0.8275 0.8524 0.8379 Dispatch local generation or voltage support
STOC-SP-V- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - . )

2 CAMANCHE 115kV CB 200 Failure C2 CB 0.4356 0.4437 0.4215 Dispatch local generation or voltage support
STOC-SP-V- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - . )

o4 CATARACT 115kV CB 200 Failure C2 CB 0.7956 0.8237 0.8115 Dispatch local generation or voltage support
STOC-SP-V- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - . )

5 CDCRSTNT 115kV CB 200 Failure C2 CB 0.4038 0.4106 0.3912 Dispatch local generation or voltage support
STOC-SP-V- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - . )

% CH.STNJT 115kV CB 200 Failure C2 CB 0.7231 0.7476 0.7335 Dispatch local generation or voltage support
STOC-SP-V- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - ) )

o7 CMNCHETP 115kV CB 200 Failure C2 CB 0.4326 0.4405 0.4189 Dispatch local generation or voltage support
STOC-SP-V- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - ) )

8 CPC STCN 115kV CB 200 Failure C2 CB 0.3987 0.4053 0.3859 Dispatch local generation or voltage support
STOC-SP-V- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - ) )

2 DONNELLS 115kV CB 200 Failure C2 CB 0.8454 0.8699 0.8556 Dispatch local generation or voltage support
STOC-SP-V- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - . i

30 FRGTNTP1 115kV CB 200 Failure C2 CB 0.7724 0.8 0.7875 Dispatch local generation or voltage support
STO%'1SP'V' FRGTNTP2 115kV gg;ﬁﬁ%ﬁﬁ: 230kVBus 1 and Bus 2- 2 CB 0.7777 0.8052 0.7928  |Dispatch local generation o voltage support

California ISO/MID/RT

October 30, 2014

Page 42 of 56



2014-2015 1SO Reliability Assessment - Study Results

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

“‘1‘ California ISO

High/Low Voltage Shaping a Renewed Future
Voltage (PU)
D Substation Worst Contingency Category Dizt;i?p?g 0 2016 Summer| 2019 Summer | 2024 Summer Potential Mitigation Solutions
Peak Peak Peak
STOC?"ZSP'V' FROGTOWN 115kV gélﬁﬁ'ﬂ;"ﬁ;’* 230KV Bus 1 and Bus 2- C2 CB 0.7722 0.7999 0.7873  |Dispatch local generation or voltage support
STOC?’fP'V' KYOHOTAP 115kV gélﬁﬁ'ﬂ;"ﬁ;’* 230KV Bus 1 and Bus 2- C2 CB 0.4273 0.4352 04151 |Dispatch local generation or voltage support
STOC?’fP'V' LCKFRDJA 115KV gélﬁﬁ'ﬂ;"ﬁ;’* 230KV Bus 1 and Bus 2- C2 CB 0.413 0.4202 0.4006 |Dispatch local generation or voltage support
STOC;SP'V' LCKFRDJB 115kV gé;B?iI;IIISrLA 230kVBus 1 and Bus 2- c2 CB 0.4301 0.438 04178 |Dispatch local generation or voltage support
STO%'GSP'V' LOCKFORD 115KV gé;B?iI;IIISrLA 230KV Bus 1 and Bus 2- c2 CB 0.4302 0.4379 0.4167  |Dispatch local generation or voltage support
STO%}SP'V' LOCKFORD 230KV gé;B?iI;IIISrLA 230KV Bus 1 and Bus 2- c2 CB 0.8869 >0.90 >0.90 Dispatch local generation or voltage support
STOC;SP'V' MELNS JA 115KV gé;B?iI;IIISrLA 230KV Bus 1 and Bus 2- c2 CB 0.759 0.7859 0.7732  |Dispatch local generation or voltage support
STO%'QSP'V' MELNS JB 115KV gg%g%ﬁ:f 230KV Bus 1 and Bus 2- C2 CB 0.7597 0.7867 0.7739  |Dispatch local generation or voltage support
STOi'OSP'V' RCTRK J. 115kV gg%g%ﬁ:f 230KV Bus 1 and Bus 2- C2 CB 0.7317 0.7567 0.7422  |Dispatch local generation or voltage support
STO%SP'V' RIVRBKJT 115KV gg%g%ﬁ:f 230KV Bus 1 and Bus 2- C2 CB 0.8233 0.8557 0.8445  |Dispatch local generation or voltage support
STOi'ZSP'V' RPN JNCN 115KV gg%g%ﬁ:f 230kVBus 1 and Bus 2- c2 cB 0.8914 >0.90 >0.90  |Dispatch local generation or voltage support
STOZ'SSP'V' RVRBK J1 115kV gg%g'ﬂ;ﬁg 230kVBus 1 and Bus 2- c2 CB 0.4545 0.4632 04435 | Dispatch local generation o voltage support
STO%SP'V' RVRBK J2 115kV gg%g'ﬂ;ﬁg 230KV Bus T and Bus 2- c2 CB 0.8811 >0.90 >0.90  |Dispatch local generation or voltage support
STO%SP'V' RVRBK TP 115kV gg%g'ﬂ;ﬁg 230kVBus 1 and Bus 2- c2 CB 0.4905 0.5009 04819 |Dispatch local generation o voltage support
STOZ'GSP'V' SNDBR JT 115kV gg'lagi:;gr? 230kVBus 1 and Bus 2- c2 CB 0.8205 0.8455 0.8309  |Dispatch local generation o voltage support
STO%SP'V' SPRNG GJ 115kV gg;ﬁﬁ%ﬁﬁ: 230kVBus 1 and Bus 2- C2 CB 0.819 0.844 0.8294  |Dispatch local generation or voltage support
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2014-2015 1SO Reliability Assessment - Study Results

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

“‘}, 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

STOC-SP-V- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - . i

48 SPRNG GP 115kV CB 200 Failure C2 CB 0.8206 0.8456 0.831 Dispatch local generation or voltage support
STOC-SP-V- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - . i

49 STANISLS 115kV CB 200 Failure C2 CB 0.8032 0.8315 0.8195 Dispatch local generation or voltage support
STOC-SP-V- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - . i

50 STCKTNJB 115kV CB 200 Failure C2 CB 0.4213 0.4291 0.4092 Dispatch local generation or voltage support
STOC-SP-V-1  s7ierON A 115KV C2-1_BELLOTA 230 kv Bus 1 and Bus 2 - C2 CB 0.3929 0.3992 0.3798  |Dispatch local generation or voltage support

51 CB 200 Failure
STOC-SP-V- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - . '

52 STKTON B 115kV CB 200 Failure C2 CB 0.4203 0.4281 0.4082 Dispatch local generation or voltage support
STOC-SP-V- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - . '

53 STN COGN 115kV CB 200 Failure C2 CB 0.3987 0.4053 0.3859 Dispatch local generation or voltage support
STOC-SP-V- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - . '

54 VALLY HM 115kV CB 200 Failure C2 CB 0.8303 0.8632 0.8522 Dispatch local generation or voltage support
STOC-SP-V- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - . )

55 VLYHMTP1 115kV CB 200 Failure C2 CB 0.8304 0.8633 0.8523 Dispatch local generation or voltage support
STOC-SP-V- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - . )

56 VLYHMTP2 115kV CB 200 Failure C2 CB 0.8851 >0.90 >0.90 Dispatch local generation or voltage support
STOC-SP-V-1 -\ ATRLICT 60KV C2-8 STAGG 60 kV Bus Sections Dand E-| CB >0.90 0.7281 >0.90  |Dispatch local generation or voltage support

57 CB 2 Failure
STOC-SP-V- B3_10_Stagg 230/60 kV Transformer No. 4 . i

58 SHW 60kV & B2_10_Eight Mile - Stagg 230 kV Line C3 N-1-1 >0.90 0.2133 >0.90 Dispatch local generation or voltage support
STOC-SP-V- B3_10_Stagg 230/60 kV Transformer No. 4 . .

50 UOP 60kV & B2_10_Eight Mile - Stagg 230 kV Line C3 N-1-1 >0.90 0.2467 >0.90 Dispatch local generation or voltage support
STOC-SP-V- B3_10_Stagg 230/60 kV Transformer No. 4 ) .

60 SHWSS 60kV & B2_10_Eight Mile - Stagg 230 kV Line C3 N-1-1 >0.90 0.2133 >0.90 Dispatch local generation or voltage support
STOC-SP-V- B3_10_Stagg 230/60 kV Transformer No. 4 . .

61 STAGG 60kV & B2_10_Eight Mile - Stagg 230 kV Line C3 N-1-1 >0.90 0.2404 >0.90 Dispatch local generation or voltage support
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2014-2015 1SO Reliability Assessment - Study Results

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

“‘}, 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

STOC-SP-V- B3_10_Stagg 230/60 kV Transformer No. 4 . .

62 HAMMER 60kV & B2_10_Eight Mile - Stagg 230 kV Line C3 N-1-1 >0.90 0.2541 >0.90 Dispatch local generation or voltage support
STOC-SP-V- B3_10_Stagg 230/60 kV Transformer No. 4 . )

63 METTLER 60kV & B2_10_Eight Mile - Stagg 230 kV Line C3 N-1-1 >0.90 0.2816 >0.90 Dispatch local generation or voltage support
STOC-SP-V- B3_10_Stagg 230/60 kV Transformer No. 4 . )

64 METTLER 60kV & B39 Stagg 230/60 KV Transformer No. 1 C3 N-1-1 >0.90 0.3369 >0.90 Dispatch local generation or voltage support
STOC-SP-V- B3_9_Stagg 230/60 kV Transformer No. 1 & . !

65 METTLER 60kV B3_10_Stagg 230/60 kV Transformer No. 4 C3 N-1-1 >0.90 0.3368 >0.90 Dispatch local generation or voltage support
STOC-SP-V- B3_10_Stagg 230/60 kV Transformer No. 4 . )

66 STAGG-D 230kV & B2_10_Eight Mile - Stagg 230 kV Line C3 N-1-1 >0.90 0.1998 >0.90 Dispatch local generation or voltage support
STOC-SP-V- B2_10_Eight Mile - Stagg 230 kV Line & . .

67 STAGG-E 230kV B2 8 Stagg - Tesla 230 kV Line C3 N-1-1 >0.90 0.2041 >0.90 Dispatch local generation or voltage support
STOC-SP-V- B3_10_Stagg 230/60 kV Transformer No. 4 . '

68 STAGG-F 230kV & B2_10_Eight Mile - Stagg 230 kV Line C3 N-1-1 >0.90 0.1993 >0.90 Dispatch local generation or voltage support
STOC-SP-V- B3_10_Stagg 230/60 kV Transformer No. 4 . i

69 STAGG-H 230kV & B2_10_Eight Mile - Stagg 230 kV Line C3 N-1-1 >0.90 0.199 >0.90 Dispatch local generation or voltage support
STOC-SP-V- B2_49_Schulte - Lammers 115 kV Line &

70 WESTLEY 60kV B3_17_Manteca 115/60 kV Transformer No. C3 N-1-1 0.8964 0.8997 0.8817 Dispatch local generation or voltage support

3

STOC-SP-V- B3_10_Stagg 230/60 kV Transformer No. 4 ) .

7 CNTRY CB 60kV & B2_10_Eight Mile - Stagg 230 kV Line C3 N-1-1 >0.90 0.2454 >0.90 Dispatch local generation or voltage support
STOC-SP-V- B3_10_Stagg 230/60 kV Transformer No. 4 . .

72 HMMR JCT 60kV & B2_10_Eight Mile - Stagg 230 kV Line C3 N-1-1 >0.90 0.27 >0.90 Dispatch local generation or voltage support
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2014-2015 1SO Reliability Assessment - Study Results

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

“‘}, 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

STOC-SP-V- B3_10_Stagg 230/60 kV Transformer No. 4 L

73 MORADAJT 60kV & B2_10_Eight Mile - Stagg 230 kV Line C3 N-1-1 >0.90 0.2912 >0.90 Explore potential mitigation
STOC-SP-V- B2_4_Lockeford - Bellota 230 kV Line & .

74 MSHR 60V 60kV B2 74 _Hammer - Country Club 60 kV C3 N-1-1 0.8282 >0.90 >0.90 Short term: Action Plan
STOC-SP-V- B3_10_Stagg 230/60 kV Transformer No. 4 L

75 NEW HOPE 60kV & B2_10_Eight Mile - Stagg 230 kV Line C3 N-1-1 >0.90 0.204 >0.90 Explore potential mitigation
STOC-SP-V- B2_10_Eight Mile - Stagg 230 kV Line & L

76 SEBASTIA 60kV B2 8 Stagg - Tesla 230 kV Line C3 N-1-1 >0.90 0.2137 >0.90 Explore potential mitigation
STOC-SP-V- B3_10_Stagg 230/60 kV Transformer No. 4 L

77 STAGG JT 60kV & B2_10_Eight Mile - Stagg 230 kV Line C3 N-1-1 >0.90 0.2402 >0.90 Explore potential mitigation
STOC-SP-V- B3_10_Stagg 230/60 kV Transformer No. 4 L

78 TERMNOUS 60kV & B2_10_Eight Mile - Stagg 230 kV Line C3 N-1-1 >0.90 0.219 >0.90 Explore potential mitigation
STOC-SP-V- B3_10_Stagg 230/60 kV Transformer No. 4 L

79 TERMNS J 60kV & B2_10_Eight Mile - Stagg 230 kV Line C3 N-1-1 >0.90 0.2222 >0.90 Explore potential mitigation
STOC-SP-V- B3_10_Stagg 230/60 kV Transformer No. 4 L

80 WSTLNESW 60kV & B2_10_Eight Mile - Stagg 230 kV Line C3 N-1-1 >0.90 0.2579 >0.90 Explore potential mitigation
STOC-SP-V- C5_11_Lockeford-Bellota 230 kV Line & -

81 LOCKFORD 230kV Brighton-Bellota 230 kV | C5 DCTL 0.89 >0.90 >0.90 Short term: Action Plan
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2014-2015 1SO Reliability Assessment - Study Results

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

“‘1‘ California ISO

High/Low Voltage Shaping a Renewed Future
Voltage (PU)
D Substation Worst Contingenc Category Category 2019 Spri Potential Mitigation Solutions
y Description N/A pring N/A 9
Peak

STOC-SpP-VA op gokv C2-8 STAGG 60 kV Bus Sections Dand E- |, Bus 0.8267 Explore potential mitigation
1 CB 2 Failure

STOC-SpP-V1 s1aGG 60KV C2-8 STAGG 60 kV Bus Sections Dand E-| Bus 0.8305 Explore potential mitigation
2 CB 2 Failure

STOC-SPP-V1 iAMMER 60kv C2-8 STAGG 60 kV Bus Sections Dand E- |, Bus 0.8305 Explore potential mitigation
3 CB 2 Failure

STOC-SpP-V4 C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - e
4 CDCRSTN 115kV CB 200 Failure C2 Bus 0.8635 Explore potential mitigation

STOC-SpP-V4 C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - e
5 RVRBANK 115kV CB 200 Failure C2 Bus 0.8932 Explore potential mitigation

STOC-SPP-V1 oD CRSTNT 115KV C2-1_BELLOTA 230 kv Bus 1 and Bus 2 - c2 Bus 0.8653 Explore potential mitigation
6 CB 200 Failure

STOC-SpP-V1 oNTRY CB 60KV C2-8 STAGG 60 kV Bus Sections Dand E-| Bus 0.8264 Explore potential mitigation
7 CB 2 Failure

STOC-SpP-VA C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - e
8 CPC STCN 115kV CB 200 Failure C2 Bus 0.8626 Explore potential mitigation

STOC-SpP-V MR JCT 60KV C2-8 STAGG 60 kV Bus Sections Dand E- |, Bus 0.8347 Explore potential mitigation
9 CB 2 Failure

STOC-SpP-\4 C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - e
10 KYOHOTAP 115kV CB 200 Failure C2 Bus 0.8792 Explore potential mitigation

STOC-SpP-\4 C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - e
11 LCKFRDJA 115kV CB 200 Failure C2 Bus 0.8701 Explore potential mitigation

STOC-SpP-VA 1 oRADAT 60KV C2-8_STAGG 60 kV Bus Sections DandE -\ ) Bus 0.8403 Explore potential mitigation
12 CB 2 Failure

STOC-SoPVY \1sHR 60V 60KV C2-8_STAGG 60 kV Bus Sections DandE -\ ) Bus 0.878 Explore potential mitigation
13 CB 2 Failure

STOC-SpP-\{ C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - e
14 RVRBK J1 115kV CB 200 Failure C2 Bus 0.8885 Explore potential mitigation

STOC-SpP-\{ C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - e
15 STCKTNJB 115kV CB 200 Failure C2 Bus 0.8763 Explore potential mitigation

STOC-SpP-\{ C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - R,
16 STKTON A 115kV CB 200 Failure C2 Bus 0.8593 Explore potential mitigation
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2014-2015 1SO Reliability Assessment - Study Results

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

“‘1 California ISO

High/Low Voltage Shaping a Renewed Future
Voltage (PU)
ID Substation Worst Contingency Category Category 2019 Spri Potential Mitigation Solutions
Description N/A pring N/A 9
Peak

STOC-SpP-V- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - L

17 STKTON B 115kV CB 200 Failure C2 Bus 0.8757 Explore potential mitigation
STOC-SpP-V- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - o

18 STN COGN 115kV CB 200 Failure C2 Bus 0.8626 Explore potential mitigation
STOC-SpP-V  \ys T NESW 60KV C2-8 STAGG 60 kV Bus Sections Dand E- |, Bus 0.8307 Explore potential mitigation

19 CB 2 Failure
STOC-SpP-V4 B2_10_Eight Mile - Stagg 230 kV Line & L

20 STAGG-H 230kV B2 8 Stagg - Tesla 230 kV Line C3 N-1-1 0.271 Explore potential mitigation
STOC-SpP-V4 B2_10_Eight Mile - Stagg 230 kV Line & L

21 NW HPE J 60kV B2 8 Stagg - Tesla 230 kV Line C3 N-1-1 0.2844 Explore potential mitigation
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2014-2015 1SO Reliability Assessment - Study Results

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

“‘}, California 1ISO

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
STOC-NP-V- B3_4_Lockeford 230/60 kV Transformer No.
1 LODI 60kV 2 & B3_5_Lockeford 230/60 kV Transformer C3 N-1-1 >0.90 0.8712 Explore potential mitigation
No. 3
STOC-NP-V- B2_1_Rio Oso - Lockeford 230 kV Line & e
9 MONDAVI 60kV B2 4_Lockeford - Bellota 230 kV Line C3 N-1-1 >0.90 0.8583 Explore potential mitigation
STOC-NP-V- B2_10_Eight Mile - Stagg 230 kV Line & L
3 STAGG-H 230kV B2 8 Stagg - Tesla 230 kV Line C3 N-1-1 >0.90 0.809 Explore potential mitigation
STOC-NP-V- B3_4_Lockeford 230/60 kV Transformer No.
4 HNYLNJCT 60kV 2 & B3_5_Lockeford 230/60 kV Transformer C3 N-1-1 >0.90 0.8859 Explore potential mitigation
No. 3
STOC-NP.V- B3_4_Lockeford 230/60 kV Transformer No.
5 INDSTR J 60kV 2 & B3_5_Lockeford 230/60 kV Transformer C3 N-1-1 >0.90 0.8723 Explore potential mitigation
No. 3
STOC-NP.V- B3_4_Lockeford 230/60 kV Transformer No.
6 LOCKEFRD 60kV 2 & B3_5_Lockeford 230/60 kV Transformer C3 N-1-1 >0.90 0.8814 Explore potential mitigation
No. 3
STOC-NP.V- B3_4_Lockeford 230/60 kV Transformer No.
7 LODI AUX 60kV 2 & B3_5_Lockeford 230/60 kV Transformer C3 N-1-1 >0.90 0.8712 Explore potential mitigation
No. 3
STOC-NP.V- B3_4_Lockeford 230/60 kV Transformer No.
8 LODI JCT 60kV 2 & B3_5_Lockeford 230/60 kV Transformer C3 N-1-1 >0.90 0.8733 Explore potential mitigation

No. 3
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E Central Valley Stockton - 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 Stockton - 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 Stockton - 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.

California ISO/MID/RT

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

Study Area: PG&E Central Valley Stockton - 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.

California ISO/MID/RT

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

Single Source Substation with more than 100 MW Load

“)y California I1ISO

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

California ISO/MID/RT

October 30, 2014
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2014-2015 ISO Reliability Assessment - Study Results
Study Area: PG&E Central Valley Stockton - 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

California ISO/MID/RT

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

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

Single Source Substation with more than 100 MW Load

“‘% Cali

fornia ISO

Shaping a Renewed Future

Substation

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

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

California ISO/MID/RT

October 30, 2014
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